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(57) ABSTRACT

The present invention is based on the seminal discovery that
targeted immunomodulatory antibodies and fusion proteins
can counter act or reverse immune tolerance of cancer cells.
Cancer cells are able to escape elimination by chemothera-
peutic agents or tumor-targeted antibodies via specific
immunosuppressive mechanisms in the tumor microenvi-
ronment and such ability of cancer cells is recognized as
immune tolerance. Such immunosuppressive mechanisms
include immunosuppressive cytokines (for example, Trans-
forming growth factor beta (TGF-3)) and regulatory T cells
and/or immunosuppressive myeloid dendritic cells (DCs).
By conteracting tumor-induced immune tolerance, the pres-
ent invention provides effective compositions and methods
for cancer treatment, optional in combination with another
existing cancer treatment. The present invention provides
strategies to counteract tumor-induced immune tolerance
and enhance the antitumor efficacy of chemotherapy by
activating and leveraging T cell-mediated adaptive antitu-
mor immunity against resistant or disseminated cancer cells.
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TGF-B-RIIB or a fragment thereof:
(i) Transforming growth factor beta receptor type il (TGF-B-RIl) (SEQ ID NO: 79):

MGRGLLRGLW
CDNQKSCMSN

PLHIVLWTRT
CSITSICERP

ASTIPPHVQK
QEVCVAVWRK

Sheet 1 of

SVNNDMIVTD
NDENITLETV

75

NNGAVKEPQL

US 9,441,044 B2

CKFCDVRFST

CHDPKLPYHD

FILEDAASPK

CIMKEKKKPG

ETFFMCSCSS

DECNDNIIFS

EEYNTSNPDL

SVIIIFYCYR
LELPIELDTLY
EENILOQFLTA
LHSDHTPCGR
TARYMAPEVL
EPCVESMKDN
LEHLDRLSGR

VNRQOKLSST
GKGRFAEVYK
EERKTELGKQ
PKMPIVHRDL
ESRMNLENVE
VLRDRGRPEI
SCSEEXIPED

WETGKTRKLM
ARLKQNTSEQ
YWLITAFHAK
KSSNILVKND
SFKQTDVYSM
PSEWLNHQGI
GSLNTTIK

EFSEHCAIIL
FETVAVKIFP
GNLQEYLTRH
LTCCLCDFGL
ALVLWEMTSR
OMVCETLTEC

LLVIFQVTGI
EDDRSDISST
YEEYASWKTE
VISWEDLRKL
SLRLDPTLSV
CNAVGEVEKDY
WDHDPEARLT

SLLPPLGVAI
CANNINHNTE
EDIFSDINLK
GSSLARGIAH
DDLANSGQVG
EPPFCSKVRE
AQCVAERFSE

[italic — Extracellular domain of Transforming growth factor beta Receptor 1l (TGF RI)]
[Underlined = TGFB Rl Extracellular domain (ECD) region that binds TGF-B)]

(i) Transforming growth factor beta receptor type 1B (TGF--RIIB) (SEQ ID NO: 80):

MCRGLLRCLW
MIVIDNNGAV
TLETVCHDPK

PLHIVLWTRI
KFPQLCKFCD

ASTIPPHVQK
VRFSTCDNQK

SDVEMEAQKD
SCMSNCSITS

EIICPSCNRT
TCEKPQEVCV

AHPLRHINND
AVWRENDENT

LPYHDFILED

AASPKCIMKE

KKKPGETFFM

CSCSSDECND

NITFSEEYNT

SNPDLLLVIF
CAIILEDDRS
YEEYASWKTE
VISWEDLRKL
SLRLDPTLSV
CNAVGEVEDY
WDHDPEARLT

OVTGISLLFE?
DISSTCANNI
KDIFSDINLK
GSSLARGIAH
DDLANSGQVG
EPPFGSKVRE
AQCVARRISE

LGVAISVIIZI
NINTELLPIE
HENTLOFLTA
LHSDHTPCGR
TARYMAPEVL
HPCVEEMKDN
LEHLDRLSGR

FYCYRVNRQQ
LDTLVGKGRE
EERKTELGKQ
PEXMPIVHRDL
ESRMNLENVE
VLRDRGRPEL
SCSEEKIPED

KLSSTWETGK
AFVYKAKLEKD
YWLITAFHAK
KSSNILVKND
SFKQTDVYSM
PSFWLNHQGT
GSLNTTK

TRKLMEFSEH
NTSEQEFETVA
GNLQEYLTRH
LTCCLCDFGL
ATLVLWEMTSR
OMVCETLTEC

VKI

fitalic — Extracellular domain of Transforming growth factor beta Receptor 1B (TGFj RiIB)}
fUnderlined = TGFB RIIB Extracellular domain (ECD) region that binds TGF-B)]

R

2. Truncated mutants of Transforming growth factor beta Receptor H (TGF-B-RIl) or TGF-§-
RHB comprising the Extracellular domain (ECD) region that binds TGF-p

(i) TGF-B R-I (AC terminus): TGFB Rl lacking the last 38 amino acids from the C-terminus
(SEQ ID NO: 81):

MCRGLLRGLW
CDNQKSCMSN

PLHIVLWTRI
CEITSICEKP

ASTIPPHVQK
QEVCVAVIWRK

SVNNDMIVTD
NDENITLETV

NNCGAVKEPQL

CKFCDVRFST

CHDPKLPYHD

FILEDAASPK

CIMKEKKKPG

ETFFMCSCSS

DECNDNIIFS

EEYNTSNPDL

SVIIIFYCYR
LLPIELDTLV
HENILQFLTA
LHSDHTPCGR
TARYMAPEVL
HPCVESMKDN

VNRQOUKLSST
GEGRFAEVYK
EERKTELGKD
PKMPIVHRDL
ESRMNLENVE
VLRDRGRPEI

WETGRKTRKLM
AKTEQNTSEQ
YWLITAFHAK
KSSNILVKND
SFKQTDVY3SM
PSEFWLNHQGI

EFSEHCAIIL
FETVAVEIFP
GNLOQEYLTRH
LTCCLCDEGL
ALVLWEMTSR
OMVCETLTEC

FIG. 1A

LLVIFQVTGI
EDDRSDISST
YEEYASWKTE
VISWEDLRKL
SLRLDPTLSV
CNAVGEVEDY
WDHDPEARL

SLLPPLGVAI
CANNINHNTE
KDIFSDINLK
GSSLARGIAH
DDLANSGQVG
EPPEGSKVRE
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TGF-B R-1IB {AC terminus): TGFB RIIB lacking the last 38 aa from the C-terminus (SEQ |D NO: 82):
MGRGLLRGLW PLHIVLWTRI ASTIFPPHVQK SDVEMEAQKD EIICPSCNRT AHPLRHINND

MIVTDNNGAYV KFPQLCRKFCD VRFSTCDNQK

SCMSNCSITS ICEKPQEVCV AVWRKNDENI

TLETVCHODPK LPYHDFILED AASPKCIMKE

KKKPGETFFM CSCSSDECND NIIFSEEYNT

LGVAISVIII
NHNTELLPIE
HENILQFLTA
LHSDHTPCGR
TARYMAPEVL
HPCVESMKDN

SNPDLLLVIF
CATTILEDDRS
YEEYASWKTE
VISWEDLRKL
SLRLEPTLSV
CNAVGEVKDY
WDHDPEARL

QVTGISLLPP
DISSTCANNI
KDIFSDINLK
GSSLARGIAH
DDLANSGQVG
EPPFGSKVRE

(i) TGF-BR-1I (Acyt): TGFfRII lacking the kinase domain & juxtamembrane region

MGRGLLRGLW PLHIVLWTRI ASTIPPHVQK

CDNQKSCMSN CSITSICEKP QEVCVAVWRK

KLSSTWETGK
AEVYKAKLKQ
YWLITAFHAK
KSSNILVEND
SFEQTDVYS)

PSFWLNHQGI

TRXKLMEFSEH
NTSEQFETVA
GNLQEYLTRH
LTCCLCDIEGL
ALVLWEMTSR
OMVCETLTEC

FYCYRVNRQQ
LETLVGKGRF
EERKTELGRE
PKMPIVIRDL
ZSRMNLENVE
VLRDRGRPEI

VKI FP

(SEQ ID NO: 83):

CKFCDVREST
FILEDAASPK

SVNNDMIVTD NNGAVEKEPQL
NDENITLETV CHDPKLPYHD

CIMKEKKKPG ETFFMCSCSS DECNDNIIFS

EEYNTSNPDL LLVIFQVTGI SLLPPLGVAIL

SVITITYCYR VNRQQKLSS

TGF-BR-IIB (Acyt): TGFBRIIB lacking the kinase domain & juxtamembrane region

MGRGLLRGLW PLHIVLWTRI ASTIPPHVOKR
MIVTDNNGAYV KFPQLCKFCD VRFSTCDNQK

(SEQ ID NO: 84):

AHPLRHINND
AVWRENDENT

SDVEMEAQRD EIICPSCNRT
SCMSNCSITS ICERFPQEVCY

TLETVCHDPK LPYHDFILED AASPKCIMKE

KKKPGETFIFM CSCSSDECND NITFSEEYNT

SNPDLLLVIE NTGISLLPP LGVAISVIIL

FYCYRVNRQQ KLSS

(iii} TGF-B R-lI containing the N-terminus region including the extracellular domain (SEQ D NO: 85):
MGRGLLRGLW PLHIVLWTRI ASTIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST
CONQRKESCMSEN CSITSICEKP QEVCOVAVWRK NDENITLETV CHDPRKLPYHD FILEDAASPK
CIMKERKRKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPDL LLVIFQ

TGF-B R-IIB containing the N-terminus region including the extracellular domain (SEQ 1D NO: 86):

MGRGLLRGLW PLHIVLWTRI ASTIPPHVOK SDVEMEAQRD EIICPSCNRT AHPLRHINND
MIVTDNNGAYV KFPQLCRKFCD VRFSTCDNQK SCMSNCSITS ICEKFPQEVCYV AVWRKNDENIT
TLETVCHDPK LPYHDFILED AASPRCIMKE KKKPGETEFIM CSCS5SDECND NITFSEEYNT
SNPDLLLVIE Q

(iv) TGF-B R-if containing the extracellutar domain that binds TGF- (SEQ ID NO: 87):

PHVQK SVNNDMIVTD NNGAVKPPQL CEKFCDVREST CDNQRSCMSN CSITSICEKR
CVAVWRK NDENITLETV CHDPRKLPYHD FILEDAASPK CIMRKERKKRKPCG ETFFMCSCSS
EEYNTSNPD

TIP
QEV
DECNDNIIFS

TGF-B R-IIB containing the extraceliular domain that binds TGF- (SEQ 1D NO: 88):

TIPPHVQK SDVEMEAQKD EIICPSCNRT AHPLRHINND MIVTDNNGAV KFPQLCKFCD
VRFSTCDNQK SCMSNCSITS ICEKFPQEVCV AVWRKNDENI TLETVCHDPK LPYHDFILED
AASPRCIMRE RKKPGETFFM CSCSSDECND NITFSEEYNT SNPD

(v) TGF-B R-ll containing the region of the extracellular domain that binds TGF-§ (SEQ 1D NO: 89):

PQL CKFCDVRFST CDNQKSCMSN CSITSICERP QEVCVAVWRK NDENITLETYV CHDPKLPYHD
FTLEDAASPK CIMRERKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNFPD

FIG. 1B
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3. Kinase-deficient mutants, deletion mutants, or point mutants of Transforming growth factor
beta Receptor | (TGFB-RIH) or TGFB-RIIB or a fragment thereof which binds TGF-3

(@

Transforming growth factor beta Receptor I containing point mutations:

Amino acid sequence of TGF-B R-ll (K277R) contains a point mutation in its ATP-binding site and
is inactive as a kinase (SEQ ID NO: 90}

MGRGLLRGLW
CDNQKSCMSN

PLHIVLWTRI
CSITSICEKP

ASTIPPHVQEK
QEVCVAVIWRK

SVNNDMIVTD NNGAVKFPCL

CKFCDVRFET

NDENITLETV CHDFKLPYHD

FILEDAASFPK

CIMKERKKKPG

ETFFMCSCSS DECNDNIIFS

EEYNTSNPDL LLVIFOVTGI

SVIIIFYCYR
LLPIELDTLY
HENTLQFLTA
LHSDHTPCGR
TARYMAPEVL
LEHLDRLSGR

(it)

WETGKTRKLM
AKLEQNTSEQ
YWLITAFHAK
KSSNILVKND
SFKQTDVYSM
GSLNTTK

VNRQQKLSST
GKGRFAEVYK
EERKTELGKQ
PKMFIVHRDL
ESRMNLENVE
SCSEEKIPED

EDDRSDISST
YEEYASWKTE
VISWEDLRKL
SLRLDPTLSV
CNAVGEVKDY

EFSEHCAIIL
FETVAVRIFP
GNLOEYLTRH
LTCCLCDEGL
ALVLWEMTSR

SLLPPLGVAI
CANNINHNTE
KDIFSDRINLK
GSSLARGIAH
DDLANSGOVG
EPPFGSKVRE

Transforming growth factor beta Receptor i containing deletions in the amino acid

sequence (deletion mutants): Transforming growth factor beta Receptor 1l (Ai)

TGF-B R-lt (Ai2) contains a deletion of amino acids 498 to 508 and is inactive as a kinase
(SEQ ID NO: 91):

MGRGLLRGLW
CDONQKSCMSN

PLHIVLWTRI
CSITSICEKP

ASTIPPHVQK
QEVCVAVWRK

SVNNDMIVTD NNGAVKFPQL

CKFCDVRFST

NDENITLETV CHDPKLPYHD

FILEDAASPK

CIMRERKKPGE

ETFFMCSCSS DECNDNIIFS

EEYNTSNPDL LLVIFOVTGI

SVITIFYCYR
LLPIELDTLV
HENILOQFLTA
LHSDHTPCGR
TARYMAPEVL
HPCVESMKDA
PEDGSLNTTK

WETGKTRKLM
AKLKONTSEQ
YWLITAFHAK
KSSNLLVEND
SFKQTDVYSM
TECKDHDPEA

VNRQOKLSST
GKGRFAEVYX
EERKTELGKQ
PKMPIVHRDL
ESRMNLENVE
SGIOMVCETL

EFSEHCAIIL
FETVAVKIFP
GNLQEYLTRH
LTCCLCDEGL
ALVLWEMTSR
RLTAQCVAER

EDDRSDISST
YEEYASWKTE
VISWEDLRKL
SLRLEPTLSY
CNAVGEVKDY
FSELEHLDRL

SLLPPLGVAT
CANNINHNTE
KDIFSDINLK
GSSLARGIAH
DDLANSGOVS
EPPFGSKVRE

JGRSCSEEKL

4. Amino acid sequences of transforming growth factor beta receptor type il (TGF-3-RIll) or
or a fragment thereof.

5. Hybrid or fusion proteins containing amino acid sequences of transforming growth factor
beta receptor type | (TGF-3-RIt) and TGF-3-RIll.

6. Hybrid or fusion proteins containing amino acid sequences of transforming growth factor
beta receptor type 1B (TGF-B-RIIB) and TGF-8-RIii.

Linker sequence used in fusion proteins (SEQ ID NO: 104):

GGGGSGEGEGSGGEES

FIG. 1C
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Fusion proteins comprising Anti-HER2/neu antibody and Transforming growth
factor-beta receptor Il (TGF{-RIl) Extracellular domain (ECD).

Anti-HERZ2/neu heavy chain + TGF§-RII ECD fusion amino acid sequence
(SEQ ID NO: 1)
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTY IHWVRQAPGKGLEWVARIYPTNGYTRYADSVKG

RETISADTSKNTAYLOMNSLRAEDTAVYYCSRWCGDGEYAMDYWCQGTLVTVSSASTKGPSVFPLA

PSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLCSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVRKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKA
LPAPIEKTISKAKGOPREPQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHY TOKSLSLSPGK
GGGGSGGGGSGGGGS TIPPHVQK SVNNDMIVTD NNGAVKEFPQL CKECDVREST
CDNQKSCMSN CSITSICEKP QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK
CIMKERKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPD

Anti-HERZ2/neu light chain amino acid sequence (SEQ ID NO: 70):
DIQMTQSPSSLSASVEDRVT ITCRASQDVNTAVANY QQKPCKAPKLLIYSASFLYSGVPSRESGSR

SGIDETLTISSLOPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASYV

VCLLNNFYPREARKVOWKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKAKVYACEVTH
QCLSSPVTKSEFNRGEC

Underlined: Anti-HER?Z2 antibody variable region

Plain: Anti-HERZ2 antibody constant region
ltalic: Linker
Bold: TGFBRIl ectodomain

FIG. 2
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Fusion proteins comprising Anti-EGFR1 antibody and Transforming growth factor-
beta receptor It (TGFB-RIl) Extracellular domain (ECD).

Anti-EGFR1 heavy chain + TGFB-RII ECD fusion amino acid sequence
(SEQ ID NO: 2):
QVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQSPGKGLEWLGVINWSGGNTDYNTPFTSR

LSTNKDNSKSQVFFEMNSLOSNDTATYYCARALTYYDYEFAYWGQGTLVTVSAASTKGPSVEPLAP

SSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLESVVTVPSSSLGTQ
TYTICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPOVYTLPPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTT
PPVLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHY TQKSLSLSPGK
GGGGSGGGGSGGGES TIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST
CDNQKSCMSN CSITSICEKP QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK
CIMKEKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPD

Anti-EGFR1 light chain amino acid sequence (SEQ ID NO: 71):
DILLTQSPVILSVSPGERVSFSCRASQSIGTNIHWYQQRTNGSPRLLIKYASESISGIPSRESGSG

SGTDFTLSINSVESEDIADYYCQONNNWRPTTEFCAGTKLELKRTVAAPSVEFIFPPSDEQLKSGTASY

VCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QGLSSPVTKSFNRGEC

Underlined: Anti-EGFR antibody variable region

Plain: Anti-EGFR antibody constant region
ftalic: Linker
Bold: TGFBRII ectodomain

FIG. 3
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Fusion proteins comprising Anti-CD20 antibody and Transforming growth factor-
beta receptor Il (TGFB-RIl) Extracellular domain (ECD).

Anti-CD20 heavy chain+ TGFB-RII ECD fusion amino acid sequence
(SEQ ID NO: 3):
OVOLOCPGAELVKPGASVKMSCKASGYTFT SYNMHWVKQTPGRGLEWIGALY PGNGDTS YNQKFKG

KATLTADKSSSTAYMOLSSLTSEDSAVYYCARSTYYGGDWY FNVWGAGTTVTVSAASTRKGPSVEPL

APSSKSTSGGTAALGCLVEDYFPEPVIVSWNSGALTSGVHT FPAVLYSSGLYSLESVVTVPSSSLG
TQTYICNVNHKPSNTKVDKKAEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSYVLTVLHODWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWOOGNVEFSCSVMHEALHNHYTOKSLSLSPGK
GGGEGSGGGGESGGEES TIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVREST
CDNQKSCMSN CSITSICEKP QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK
CIMKEKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPD

Anti-CD20 light chain amino acid sequence (SEQ ID NO: 72):
QIVLSQSPAILSASPGEKVIMICRASSSVSYIHWFQUKPGSSPREWIYATSNLASGVPVRESGSGS

GTSYSLTISRVEAEDAATYYCQOWTSNPPTEFGGGTKLEIKRTVAAPSVEIFPPSDEQLKSGTASVV

CLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQ
GLSSPVTKSENRGEC

Underlined: Anti-CD20 antibody variable region

Plain: Anti-CD20 antibody constant region
ftalic: Linker
Bold: TGFBRII ectodomain

FIG. 4
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Fusion proteins comprising anti-VEGF antibody and Transforming growth factor-
beta receptor I {TGFB-RIl) Extracellular domain (ECD).

Anti-VEGF heavy chain+ TGFf-RII ECD fusion amino acid sequence
(SEQ ID NO: 4):
EVQLVESGGGLVQPGGSLRLSCAASGYTFTNY GMNWVRQOAPGKGLEWVGWINTY TGEPTYAADFKR

RFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTLVTVSSASTKGPSVE

PLAPSSKSTSGGTAALGCLVEDYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVIVPSSS
LGTQTYICNVNHKPSNTKVDKKVEPKSCDRKTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPE
VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVS
NKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGOPENN
YKTTPPVLDSDGSFELY SKLTVDKSRWQQGNVESCSVMHEALHNHYTORSLSLSPGK
GGGGSGGGGSGGGGS TIPPHVQK SVNNDMIVTD NNGAVKFPQL CKEFCDVREST
CDNQKSCMSN CSITSICEKP QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK
CIMKEKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPD

Anti-VEGF Light chain sequence (SEQ ID NO: 73):
DIQMTQSPSSLSASVEDRVIITCSASQDISNYLNWYQOKPGKAPKVLIYFTSSLHSGVPSRESGSG

SGIDETLTISSLOPEDFATYYCQQYSTVEPWTEGOGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASY

VCLLNNFYPREARKVOWKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QOGLSSPVTKSFNRGEC

Underlined: Anti-VEGF antibody variable region

Plain: Anti-VEGF antibody constant region
Italic: Linker
Bold: TGFBRI ectodomain

FIG. 5
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Fusion proteins comprising anti-human CTLA-4 antibody and Transforming growth
factor-beta receptor If (TGFB-RII) Extracellular domain (ECD).

Anti-CTLA-4 heavy chain + TGFB-RII Extracellular domain fusion amino acid sequence

(SEQ ID NO: 5):

QVOQLVESGGG VVQPGRSLRL SCAASGETES SYTMHWVRQA PGKGLEWVTEF ISYDGNNKYY

ADSVKGRFETI SRDNSKNTLY LOMNSLRAED TAIYYCARTG WLGPFDYWGO GTLVTVSSAS

TRGPSVFPLA PSSKSTSGGT AALGCLVKDY FPEPVITVSWN SGALTSGVHT FPAVLOSSGL

YSLSSVVTVP SSSLGTQTYTI CNVNHKPSNT KVDKRVEPKS CDKTHTCPPC PAPELLGGPS
VFLFPPKPKD TLMISRTPEV TCVVVDVSHE DPEVKFNWYV DGVEVHNAKT KPREEQYNST
YRVVSVLTVL HQDWLNGKEY KCKVSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELT

KNQVSLTCLV
GNVFSCSVMH
NNGAVKFPQL
CHDPKLPYHD

KGFYPSDIAV
EALHNHYTQK
CKFCDVRFST
FILEDAASPK

EWESNGCPEN NYKTTPPVLD SDGSFFLYSK LTVDKSRWQOQ
SVNNDMIVTID
CDNQKSCMSN CSITSICEKP QEVCVAVWRK NDENITLETV

CIMKEKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPD

SLSLSPGK GGGGSGGGGESGGGEGES TIPPHVQK

Anti-CTLA-4 light chain (SEQ ID NO: 74):
EIVLTOSPGT LSLSPGERAT LSCRASCSVG SSYLAWYQQK PGQAPRLLIY GAFSRATGIP

DREFSGSGSGT DETLTISRLE PEDFAVYYCQ QYGSSPWTFG QGTKVEIKRT VAAPSVFIFP

PSDEQLKSGT ASVVCLLNNF YPREAKVQWK VDNALQSGNS QESVTEQDSK DSTYSLSSTL

TLSKADYEKH KVYACEVTHQ GLSSPVTKSE NRGEC

Underlined: Anti-CTLA-4 antibody heavy chain variable region

Plain: Anti-CTLA-4 antibody heavy chain constant region

Italic: Linker
Bold: TGFBRII ectodomain

FIG. 6
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Fusion proteins comprising IL-2, Fc, and Transforming growth factor-beta receptor
It (TGFB-RII) Extracellular domain (ECD).

IL-2 + Fc + TGFB-RII Extracellular domain (SEQ ID NO: 6):
APTSSSTXKKTQLOLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPL

EEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSTIISTL

T GGGGSGGGGSGGGES
THTCPPCPAPELLGGPSVFLEFPPKPKDTIMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLIVLHQDWLNCGKEYKCKVSNKALPAPTEKTISKAKGOPREPQVYTLPRPS
REEMTKNQVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGESFELY SKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK GGGGSGGGGSGGGEES TIPPHVQK SVNNDMIVTD
NNGAVKFPQL CKEFCDVREST CDNQKSCMSN CSITSICEKP QEVCVAVWRK NDENITLETV
CHDPKLPYHD FILEDAASPK CIMKEKKKPG ETFFMCSCSS DECNDNIIFSEEYNTSNPD

TGFB-RIl Extraceliular domain + Fc + IL-2 (SEQ ID NO: 7).
TIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST CDNQKSCMSN CSITSICEKP

QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK CIMKEKKKPG ETFFMCSCSS
DECNDNIIPS EEYNTSNPD GGGGSGGGGSGGGGS
THTCPPCPAPELLGGPSVFLFPPKPKDTLIMISRTPEVTCVVVDVSHEDPEVEKFNWYVDGVEVHNAK
TRPREEQYNSTYRVVSYLIVLHODWLNGREYKCAVSNKALPAPTEKTISKAKGOPREPQVYTLPPS
REEMTKNQVSLTCLVKGEY PSDIAVEWESNGOPENNYKTTPPVLDSDGSFEFLYSKLTVDKSRWQOG
NVFSCSVMHEALHNHYTQKSLSLSPGK GGGGSGGGEGSGEEGES
APTSSSTRETQLOLEHLLILDLOMILNGINNYKNPKLTRMLTFKEYMPKKATELKHLQCLEEELKPL

EEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEFMCEYADETATIVEFLNRNITFCQSTIISTL

T

Bold: TGFBRIl ectodomain

ftalic: Linker (Optional; other linker sequences)

Plain: Fc

Underlined: {L-2 fragment

(Note: Can replace linker GGGGSGGGESGGEES SEQ 1D NO: 104 with
Eprkscok SEQ ID NO: 105)

(Note: Can replace underlined aa in Fc: E with D and M with L in Fc¢)

FIG. 7
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Fusion proteins comprising anti-CD25 antibody and Transforming growth factor-
beta receptor Il (TGFB-Ril) Extracellular domain (ECD).

Anti-CD25 (Daclizumab) heavy chain and TGFB-RH Extraceflular domain
(SEQ ID NO: 8):

QVCLVQOSGAE
NQKFKDKATI
GPSVEPLAPS
LSSVVTVPSS
LFPPKPKDTL
VVSVLTVLHQ
QVSLTCLVKG
VESCSVMHEA
NNGAVKFPQL
CHDPKLPYHD

VEKPGSSVEV
TADESTNTAY
SKSTSGGTAA
SLGTCTYICN
MISRTPEVTC
DWLNGKEYXC
FYPSDIAVEW
LENHYTQKSL
CKFCDVRFST
PILEDAASPK

SCKASGYTET
MELSSLRSED
LGCLVKDYFEP
VNHEKPSNTKV
VYVVDVSHEDP
KVSNKALPAP
ESNGQPENNY

SYRMHWVRQA
TAVYYCARGG
EPVTVSWNSG
DKKVEPKSCD
EVKFNWYVDG
TEKTISKAKG
KTTPPVLDSD

PGOGLEWIGY
GVFDYWGQGT
ALTSGVHTEP
KTHTCPPCPA
VEVHNAKTKP
QPREPQVYTL
GSFFLYSKLT

INPSTGYTEY
LVTVSSASTK
AVLOSSGLYS
PELLGCPSVE
REEQYNSTYR
PPSRDELTKN

VDKSRWQQGN

SLSPGK GGGGSGGGGSGGGGES TIPPHVQK SVNNDMIVTD

CDNQKSCMSN
CIMKEKKKPG

CSITSICEKP
ETFFMCSCSS

Anti-CD25 (Daclizumab) light chain (SEQ ID NO: 75):

DIQMTQSPST
FSGSGSGTER
DEQLKSGTAS
SKADYEKHKV

Plain: Anti-CD25 antibody

LSASVGDRVT
TLTISSLQPD
VVCLLNNEYP
YACEVTHOQGL

italic: Linker
Bold: TGFBRII ectodomain

ITCSASSSIS
DFATYYCHQR
REARVQOWKVD
SSPVTKSFNR

YMHWYQOKPG
STYPLTFGQG
NALQSGNSQE
GEC

FIG. 8A

QEVCVAVWRK
DECNDNIIFS

KAPKLLIYTT
TKVEVKRTVA
SVTEQDSKDS

NDENITLETV
EEYNTSNPD

SNLASGVPAR
APSVFIFPPS
TYSLSSTLTL
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Anti-CD25 (Basiliximab) heavy chain and TGFB-RIl Extracellular domain
(SEQ ID NO: 9):

QLOQSGTVLA
KFEGKAKLTA
PSVFPLAPSS
SSVVIVPSSS
FPPRPKDTLM
VSVLTVLHQD
VSLTCLVEGEF
FSCSVMHEAL
NNGAVKFPQL
CHDPKLPYHD

RPGASVKMS3C
VISASTAYME
KSTSGGTAAL
LGTOTYICNV
ISRTPEVTCV
WLNGKEYKCK
YPSDIAVEWE
HNHYTQKSLS
CKFCDVRF'ST
FILEDAASPK

KASGYSEFTRY
LSSLTHEDSA
GCLVKDYFPE
NHKPSNTKVD
VVDVSHEDPE
VSNKALPAPI
SNGQPENNYK

WMHWIKORPG
VYYCSRDYGY
PVTVSWNSGA
KRVEPKSCDK
VKENWYVDGV
EXKTISKAKGO
TTPPVLDSDG

LSPGK GGGGSGGGGSGGGES

CDNQKSCMSN
CIMKEKKKPG

CSITSICEKP
ETFFMCSCSS

Anti-CD25 (Basiliximab) light chain (SEQ ID NO: 76):

QTVSTQSPAT
FSGSGSGTSY
QLKSGTASVV
ADYEKHKVYA

Plain: Anti-CD25 antibody

MSASPGERVT
SLTISSMEAE
CLLNNFYPRE
CEVTHQGLSS

ltalic: Linker
Bold: TGFpRII ectodomain

MTCSASSSRS
DAATYYCHQR
ARVQOWKVDNA
PVTKSEFNRGE

YMOWYQQKPG
SSYTFGGGTK
LO3GNSQESV

FIG. 8B

QGLEWIGATIY
YFDEFWGQGTT
LTSGVHTFPA
THTCPPCPAP
EVHNAKTKPR
PREPQVYTL?
SFFLYSKLTV

PGNSDTSYNQ
LTVSSASTKG
VLOSSGLYSL
ELLGGPSVFL
EEQYNSTYRV
PSRDELTKNQ
DKSRWQQGNV

TIPPHVQK SVNNDMIVTD

QEVCVAVWRK
DECNDNIIFS

TSPERWIYDT
LEIKRTVAAP
TEQDSKDSTY

NDENITLETV
EEYNTSNPD

SKLASGVPAR
SVFIFPPSDE
SLSSTLTLSK
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Fusion proteins comprising anti-CD4 antibody and Transforming growth factor-beta
receptor il (TGFB-RI) Extracellular domain (ECD).

Anti-CD4 heavy chain and TGFp-RII Extracellular domain (SEQ ID NO: 10):

Heavy chain fusion protein:

OVOLOEAGPGLVEPSETLSLTCSVSCGGSISGDYYWEFWIRQSPGKGLEWIGYIYGSGGGTNYNPSLN

NRVSISIDTSKNLESLKLRSVTAADTAVYYCASNILKYLHWLLYWGQGVLVTVSSASTKCGPSVFRL

APSSKSTSGCTAALGCLVEDYFPERPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLG
TOTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKENWYVDCGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWCOGNVESCSVMHEATHNHY TOKSLSLSPGK
GGGGSGGGGESGGGEES TIPPHVQRKSVNNDMIVTIDNNGAVKFPQLCKFCDVRE
STCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMK
EKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPD

Anti-CD4 light chain (SEQ 1D NO: 77):

Light chain:

SYELSQPRSVSVSPGQTAGFTCGGDNVYGRKSVOWYQOKPPOAPVIVIYADSERPSGIPARFSGSNS

GNTATLTISGVEAGDEADYYCQVWDSTADHWVEGGGTRLTVLGRTVAAPSVEFIFPPSDEQLKSGTA

SVVCLLNNFYPREAKVOWKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSENRGEC

Plain: Anti-CD4 antibody (variable region — underlined)
ftalic: Linker
Bold: TGFBRII ectodomain

FIG. 9
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Fusion proteins comprising PD-1 Ectodomain, Fc¢, and Transforming growth factor-
beta receptor Il {TGFp-RIl) Extracellular domain (ectodomain).

PD-1 ectodomain + Fc + TGFBRII ectodomain (SEQ ID NO: 11):
PGWFLDSPDRPWNPPTFSPALLVVTIEGDNATFTCSFSNTSESFVLNWYRMS PSNQTDKLAAFPEDR

SQPGODCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVP

TAHPSPSPRPAGQFQTLV GGGGSGGGGSGGGGES

THTCPPCPAPELLGGPSVFLEPPKPXKDTLMISRTPEVTCVVVDVSHEDPEVEKENWYVDGVEVHENAK
TKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS
REEMTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWCOG
NVFSCSVMHEALHNHYTQKSLSLSPGK GGGGSGGGGSGGGGS
TIPPHVQKSVNNDMIVIDNNGAVKFPQLCKFCDVREFSTCDNQKSCMSNCSITSICEKPQEVCVAVW
RENDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYN
TSNPD

TGFBRIl ectodomain + Fc + PD-1 ectodomain (SEQ ID NO: 12):

TIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVREFSTCDNQKSCMSNCSITSICEKPQEVCVAVIW
RENDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYN
TSNPD GGGGSGGGGSGEGGES
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVRKENWYVDCVEVHENAK
TRPREEQYNSTYRVVSVETVLHODWENGKEYRKCKVSNRKALPAPTERTISKARKGQPREPQVYTLPPS
REEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSEGSFFLYSKLTVDKSRWOOG
NVFSCSVMHEALHNHYTQKSLSLSPGK GGGGSGCGGGSGGGGES
PGWEFLDSPDRPWNPPTEFSPALLVVTEGDNATEFTCSESNTSESEVLNWYRMSPSNQTDKLAAFPEDR

SOPGODCRFRVTOLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVP

TAHPSPSPRPAGQFQTLV

Underlined: PD-1 ectodomain

Italic: Linkers
Plain: IgG1 Fc
Bold: TGFgRIl ectodomain

(Note: The first linker sequence GGGGSGEGGSGGEES is optional and may be
replaced with EPRSCDK SEQ ID NO: 105 or deleted)

FIG. 10
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Fusion proteins comprising Transforming growth factor-beta receptor Il (TGFp-Ril)
ectodomain, Fc, and Receptor activator of nuclear factor-xB (RANK) Ectodomain:

TGFBRI ectodomain — Fc - RANK ectodomain (SEQ. ID. NO: 13):

TIPPHVQKSVNNDMIVIDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVW
REKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETEFFMCSCSSDECNDNIIFSEEYN
TSNPDGGGGSGGEGSGGEGEESTHTICPRPCPAPELLGGPSVELFPPRKPKDTEMISRTPEVTICVVVDVSH
EDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCXKVSNKALPAPIEK
TISKAKGQPREPQVYTLPPSREEMTKNQVSLICLVKGEY PSDIAVEWESNGOPENNYKTTPPVLDS
DGSEFPLYSKLTVDKSRWOQGNVESCSVMAEALHNHYTQXSLSLSPGK  GGGGSGGEGESEGEGGS Q1

APPCTSEKHY EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP CGPDEYLDSW  NEEDKCLLHK

VCDTGRKALVA  VVAGNSTTPR  RCACTAGYHW  SQDCECCRRN  TECAPGLCAQ  HPLOLNKDTV

CEPCLAGYFS DAFSSTDKCR PWINCTIFLGK RVEHHGTEKS DAVCSSSLPA RKPPNEPHVY LPG

RANK ectodomain — Fc - TGFBRII ectodomain (SEQ. ID. NO: 14):

QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP CGPDEYLDSW NEEDKCLLHK
VCDTCKALVA  VVAGNSTTFR  RCACTAGYEW  SQDCECCRRN — TECAPGLGAQ  HPLQLNKDTV
CKPCLAGYFS DAFSSTDKCR PWINCTFLCGK RVEHHGTEKS DAVCSSSLPA RKPPNEPHVY LPG
GGGGSGEGGGSGGEEESTHTCPPCPAPELLGGPSVFLEFPPKPKDTLMISRTPEVTICVVVDVSHEDPEY
RENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYRKCKVSNKALPAPTEKTIS®A
KGOPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLESDGSEE
LYSKLTVDKSRWQOGNVFSCSVMHEATHNHY TQKSLSLSPGKGGGGSGGGGSGEGGSTIPPHVQKS
VNNDMIVTIDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITL
ETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPD

Bold: TGFARI ectodomain

Plain: IgG1 Fc

ltalics: Linker

Underlined: RANK ectodomain

(optional linker 1 may be deleted or replaced with another linker such as IEGRDMD (SEQ. ID.
NO:1086) or EPKSCDK (SEQ.ID. NO: 105))

FIG. 11
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0 Full-length PD-1 or fragment thereof (SEQ 1D NO: 92):

i MOIPQAPWPYV VWAVLQLGWR PGWFLDSFDR PWNFPTISFA LLVVTEGDNA TFTCSISNTS
61 ESFVLNWYRM SPSNOTDKLA AFPEDRSQPG QDCRFRYVTQL PNGRDFHMSV VRARRNDSGT
121 YLCGAISLAP KAQIKESLRA ELRVTERRAK VPTAHPSPSP RPAGQFQTLV VGVVGGLLGS
181 LVLLVWVLAV ICSRAARGTI CARRTCQPLK EDPSAVPVES VDYGELDFQW REKTIPEPPVE
241 CVPEQTEYAT IVEFPSGMGTS SPARRGSADG PRSAQPLRIPE DGHCSWEL

ltalic: PD-1 ectodomain
Underlined ltalic: ligand-binding domain

(i) PD-1 extraceliular domain (ectodomain) or fragment thereof
(SEQ ID NO: 93):

PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TEFTCSESNTS ESEFVLNWYRM SPSNQTDKLA

AFPEDRSQPG ODCRFRVTQIL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA

ELRVTERRAE VPTAHPSPSP RPAGQFQTLV

(iii)  PD-1 extracellular domain (ectodomain) ligand-binding region
(SEQ 1D NO: 94):

DSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA

ELRVTERRAE VPTAHPSPSP RPAGQFQ

(iv). Mutant of PD-1 or a fragment thereof which binds Programmed Death-1 ligand
[PD-L1 (B7-H1) or PD-L2 (B7-DC)]

FIG. 12
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Fusion proteins comprising Anti-HER2/neu antibody and PD-1 Ectodomain.

Anti-HER2/neu heavy chain + PD-1 ectodomain fusion amino acid sequence
(SEQ ID NO: 15):
EVQOLVESGGGLVOPGGSLRLSCAASGFNIKDTY I HWVROAPGKGLEWVARLYPINGYTRYADSVKG

RETISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDGEYAMDYWGQGTLVIVSSASTKGPSVEPLA

PSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVRPSSSLGT
CTYICNYNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEFLEPPKPRKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGEKEYKCKVSNKA
LRAPIEKTISKAKGOPREPOQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKT
TPPVLDSDGSFFLYSKLTVDKSRWQQCNVESCSVMHEALHNHYTQKSLSLSPCGK
GGGGSGGGGSGGGES PGWFLDSPDR PWNPPTFSPA LLVVIEGDNA TFICSFSNTS
ESFVLNWYRM SPSNQTDKLA AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT
YLCGAISLAP KAQIKESLRA ELRVTERRAE VPTAHPSPSP RPAGQFQTLV

Anti-HERZ2/neu light chain amino acid sequence (SEQ ID NO: 70):
DIQMTOSPSSLSASVGDRVTITCRASQDVNTAVAWYQCKPGKAPKLLIYSASFLYSGVPSRFSGSR

SCGIDFTLTISSLQPEDFATYYCCQHYTTPPTFGOGTKVEIKRTVAAPSVEFIFPPSDEQLKSGTASY

VCLLNNEFYPREAKVOWKYVDNALOSGNSQESVTEQDSKESTYSLSSTLILSKADYERKHRVYACEVTH

QGLSSPVTKSENRGEC

Underlined: Anti-HER2/neu Variable region

Plain: Anti-HER2/neu Constant region
ltalic: Linker
Bold: PD-1 ectodomain

FIG. 13
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Fusion proteins comprising Anti-EGFR1 antibody and PD-1 Ectodomain.

Anti-EGFR heavy chain + PD-1 ectodomain fusion amino acid sequence
(SEQ ID NO: 16):
QVQLKQSGPGLVQPSQSLSITCTVSGFSLINYGVHWVRQSPGKGLEWLGVIWSGGNTDYNTPFTSR

LSINKDNSKSQVEFKMNSLQSNDTATYYCARALTYYDYEFAYWGQGTLVTIVSAASTKGPSVFPLAP

SSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVRPSSSLGTQ
TYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKDTLMISRTPEVTICV
VVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSEFLY SKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK
GGGGSGEEGSGGEES PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS
ESFVLNWYRM SPSNQTDKLA AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT
YLCGAISLAP KAQIKESLRA ELRVTERRAE VPTAHPSPSP RPAGQFQTLV

Anti-EGFR light chain amino acid sequence (SEQ ID NO: 71):
DILLTQSPVILSVSPGERVSFSCRASQOSIGTNIHWYQORTNGSPRLLIKYASESISGIPSRFSGSG

SGTDFTLSINSVESEDIADYYCQONNNWPTTEGAGTKLELKRTVAAPSVFIFPPSDEQLEKSGTASV

VCLLNNEFYPREARVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYERHRKVYACEVTH
QGLSSPVTKSEFNRGEC

Underlined: Anti-EGFR Variable region
Plain: Anti-EGFR Constant region
Italic: Linker

Bold: PD-1 ectodomain

FIG. 14
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Fusion proteins comprising Anti-CD20 antibody and PD-1 Ectodomain.

Anti-CD20 heavy chain + PD-1 ectodomain fusion amino acid sequence
(SEQ ID NO: 17):
QVOLQQPGAELVRPGASVKMSCKASGY TFTSYNMHWVKOTPGRGLEWIGATYPGNGDT SYNQKFKG

KATLTADKSSSTAYMOLSSLTSEDSAVYYCARSTYYGGDWY EFNVWGAGTTVIVSAASTKGPSVEPL

APSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSCGVHTFPAVLOSSGLYSLSSVVIVPSESSLG
TQTYICNVNHKPSNTKVDKKAEPKSCDRKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSYVLTVLHODWLNGKEYKCKVSNK
ALPAPIEKTISKAKGOPREPOVYTLPPSRDELTRNQVSLTCLVKGEYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEATLHNHYTOKSLSLSPGK
GGGGSGEGGESGEGGS PGWFLDSPDR PWNPPTFSPA LLVVIEGDNA TEFTCSFSNTS
ESFVLNWYRM SPSNQTDKLA AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT
YLCGAISLAP KAQIKESLRA ELRVTERRAE VPTAHPSPSP RPAGQFQTLV

Anti-CD20 light chain amino acid sequence (SEQ 1D NO: 72):
QIVLSQSPAILSASPGEKVTMTICRASSSVSY ITHRFQOKPCSSPRKPNIYATSNLASGVPVRESGSGS

GTSYSLTISRVEAEDAATYYCOOWTSNPPTEFGGGTKLEIKRTVAAPSVEIFPPSDEQLKSGTASVV

CLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHRKVYACEVTHQ
GLSSPVTKSENRGEC

Underlined: Anti-CD20 Variable region
Plain: Anti-CD20 Constant region

ltalic: Linker

Bold: PD-1 ectodomain

FIG. 15
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Fusion proteins comprising Anti-VEGF antibody and PD-1 Ectodomain.

Anti-VEGF heavy chain + PD-1 ectodomain fusion amino acid sequence
(SEQ ID NO: 18):
EVOLVESGGGLYOPGGESLRLSCAASGY THFTNYGMNWYROAPGKGLENVGW INT Y TGEPT YAADFRR

RETFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTLVTVSSASTRKGPSVE

PLAPSSKSTSGGTAALGCLVKDYFPERPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSS
LGTQTYICNVNHKPSNTKVDKKVERPKSCDKTHTCPPCPAPELLGGPSVELEFPPKPKDTLMISRTPE
VICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVS
NKALPAPIBRTISKAKGOPREPOVYTLPPSREEMTEKNQVSLTCLVKGFYPSDIAVEWESNGOPENN
YKTTPPVLDSDGSFFLYSKLTVDRSRWQOQGNVESCSVMHEATLHNHY TOKSLSLIPGK
GGGGSGGGGSGGGGS PGWELDSPDR PWNPPTFSPA LLVVTEGDNA TETCSEFSNTS
ESFVLNWYRM SPSNQTDKLA AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT
YLCGAISLAP KAQIKESLRA ELRVTERRAE VPTAHPSPSP RPAGQFQTLV

Anti-VEGF Light chain sequence (SEQ D NO: 73):
DIOMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLESGVPSRFSGSG

SCTDFTLTISSLOPEDFATYYCQOOYSTVRPWTFGQCTKVETIKRTVAAPSVEIFPPSDEQLKSGTASY

VCLLNNFYPREARKVOQWRVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QGLSSPVTKSFNRGEC

Underlined: Anti-VEGF Variable region
Plain: Anti-VEGF Constant region
ltalic: Linker

Bold: PD-1 ectodomain

FIG. 16
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Fusion proteins comprising anti-human CTLA-4 antibody and PD-1 Ectodomain.

Anti-(human CTLA-4) (human y1-chain)-PD-1 ectodomain fusion protein, disulfide with

human x-chain, dimer

Anti-CTLA-4 heavy chain + PD-1 ectodomain fusion amino acid sequence
(SEQ ID NO: 19):
QVQLVESGGGE VVQPGRSLRL SCAASGFTES SYTMHWVRQA PGKGLEWVIE ISYDGNNKYY

ADSVEGRETI

SEDNSKNTLY iLQMNSLRAED TAIYYCARTG WLGPFDYWGQ GTLVIVSSAS

TRGPSVFPLA
YSLSSVVTVE
VFLFPPRKPKD
YRVVSVLTVL
KNQVSLTCLV
GNVFSCSVMH
PWNPPTFSPA
QODCRFRVTQL
VPTAHPSPSP

PSSKSTSGGT AALGCLVKDY FPEPVTVSWN SGALTSGVHT FPAVLQSSGL
SSSLEGTQTYI CNVNHKPSNT KVDKRVEPKS CDKTHTCPPC PAPELLGGPS
TIMISRTPEV TCVVVDVSHE DPEVKFNWYV DGVEVHNAKT KPREEQYNST
HODWLNGKEY KCKVSNXALP APIEKTISKA KGQPREPQVY TLPPSRDELT
KGFYPSDIAYV EWESNGQPEN NYKTTPEVLD SDGSFFLYSK LTVDKSRWQQ
EALHNHYTQKSLSLSPGK GGGGSGGGGSGEGES PGHELDSPDR
LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA AFPEDRSQPG
PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA ELRVTERRAE
RPAGQFQTLV

Anti-CTLA-4 light chain (SEQ ID NO: 74):

EIVLTQSPGT

LSLSPGERAT L3CRASQSVG SSYLAWYQCK PGQAPRLLIY GAFSRATGILP

DRFSGSGSGT

DEFTLTISRLE PEDFAVYYCQ QYGSSPWTFG QGTKVEIKRT VAAPSVFIFP

PSDEQLKSGT
TLSKADYEKH

ASVVCLLNNF YPREAKVQWK VDNALQSGNS QESVTEQDSK DSTYSLESTL
KVYACEVTHQ GLSSPVTKSFE NRGEC

Underlined: Anti-CTLA-4 Variable region

Plain: Anti-CTLA-4 Constant region
Italic: Linker
Bold: PD-1 ectodomain

FIG. 17
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Fusion proteins comprising anti-CD25 antibody and PD-1 Ectodomain.

Anti-CD25 (Daclizumab) heavy chain and PD-1 ectodomain (SEQ ID NO: 20):

QVOLVQSGAE
NOKFKDKATI
GPSVFPLAPRS
LSSVVIVPSS
LFPPKPKDTL
VVSVLTVLHAQ
QVSLTCLVKG

VFSCSVMHEA

VKKPGSSVKV
TADESTNTAY
SKSTSGGTAA
SLGTQTYICN
MISRTPEVTC
DWLNGKEYKC
FYPSDIAVEW

LHNHYTQOKSL

SCKASGYTFT
MELSSLRSED
LGCLVKDYFP
VNHKPSNTKV
VVVDVSHEDP
KVENKALPAP

ESNGQPENNY

SYRMHWVRQA
TAVYYCARGG
ERPVTVSWNSG
DEXVEPKSCD
EVEKEFNWYVDG
IEKTISKAKG

KTTPPVLDSD

PGQGLEWIGY
GVEDYWGQGT
ALTSGVHTFEP
KTHTCPPCPA
VEVHNAKTXP
QPREPQVYTL
GSFFLYSKLT

SLSPGK GGGGSGGGGSGGEEGS

PGWFLDSPDRPWNPPTPSPALLVVTEGDNATFTCSEFSNT
SESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVTQLPNGRDFHMSVVRAR

INPSTGYTEY
LVTVSSASTK
AVLQSSGLYS
PELLGGFPSVF
REEQYNSTYR
PPSRDELTKN
VDKSRWQQGN

RNDSGTYLCGAISLAPKAQIKESLRAELRVIERRAEVPTAHPSPSPRPAGQFQTLV

Anti-CD25 (Daclizumab) light chain (SEQ ID NO: 75):

DIQMTQOSPST LSASVGDRVT ITCSASSSIS YMHWYQQKPG

FSG3GSGTEF TLTISSLQOPD DFATYYCHQR STYPLTFGQG

DEQLKSGTAS VVCLLNNEYP REAKVOWKVD NALOSGNSQE

SKADYEKHKV YACEVTHQGL SSPVTKSFNR GEC
Plain: Anti-CD25 antibody
Italic: Linker

Bold: PD-1 ectodomain
FIG. 18A

KAPKLLIYTT
TKVEVKRTVA
SVTEQDSKDS

SNLASGVPAR
APSVFIFPPS
TYSLSSTLTL
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Anti-CD25 (Basiliximab) heavy chain and PD-1 ectodomain (SEQ ID NO: 21):

QLOQOSGTVLA
KFEGKAKLTA
PSVFPLAPSS
SSVVTVPSSS
FPPKPKDTLM
VSVLTVLHQD
VSLTCLVKGF
FSCSVMHEAL

RPGASVEKMSC
VTSASTAYME
KSTSGGTAAL
LGTQTYICNY
ISRTPEVTCV
WLNCKEYKCK
YPSDIAVEWE
HNHYTQKSLS

KASGYSFTRY WMHWIKQRPG

LSSLTHEDSA VYYCSRDYGY
GCLVKDYFPE PVTVSWNSGA
NHKPSNTKVD KRVEPKSCDK
VVDVSHEDPE VKFNWYVDGV
VSNKALPAPI EKTISKAKGQ
SNGQPENNYK TTPPVLDSDG

LSPGR GGGGSGGGEESGGGGES

PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNT

QGLEWIGAIY
YFDFWGOGTT
LTSGVHTFPA
THTCPPCPAP
EVHNAKTEPR
PREPQVYTLP
SFFLYSKLTV

PGNSDTSYNQ
LTVSSASTKG
VLOSSGLYSL
ELLGGPSVFL
EEQYNSTYRV
PSRDELTKNG
DKSRWQQGNV

SESFVLNWYRMSPSNQTDKLAAFPEDRSQPGODCRFRVTQLPNGRDFHMSVVRAR
RNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQTLV

Anti-CD25 (Basiliximab) light chain (SEQ ID NO: 76):

QIVSTQSPAT
FSGSGSGTRY
QLKSGTASVV
ADYERKHKVYA

Plain: Anti-CD25 antibody

MSASPGERVT
SLTISSMEAE
CLLNNFYPRE
CEVTHQGLSS

ltalic: Linker
Bold: PD-1 ectodomain

MTCSASSSRS
DAATYYCHQR
AKVQWKVDNA
PVITKSENRGE

FIG. 18B

YMOWYQQKPG TSPKRWIYDT SKLASGVPAR
SSYTFGGGTK LEIKRTVAAP SVFIFPPSDE
LQSGNSQESY TEQDSKDSTY SLSSTLTLSK
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Fusion proteins comprising IL-2, Fc, and PD-1 ectodomain.

IL-2 + Fc + PD-1 ectodomain (SEQ {D NO: 22):
APTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPL
EEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQOSIISTL

T GGGGSGGGGSGGGES
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCRKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS
REEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQG
NVFSCSVMHEALANAYTQKSLSLSPCK GGGGESGEEGESGLGES
PGWFLDSPDRPWNPPTFSPALLVVIEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDR
SQPGODCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRVIERRAEVP
TAHPSPSPRPAGQFQTLV

PD-1 ectodomain + Fc + iL-2 (SEQ ID NO: 23):
PGWFLDSPDRPWNPPTFSPALLVVITEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDR
SQPGQDCRFRVTQLPNGRDFHMSVVRARRNDSGTIYLCGAISLAPKAQIKESLRAELRVIERRAEVP
TAHPSPSPRPAGQFQTLV GGGGSGGGGSGGEGES
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTLPPS
REEMTRNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLEPGK GGGGSGGEESGEEES
APTSSSTKKTOLOLEALLLDEOQMILNGINNYKNPKLTRMETFKEYMPRKKATELKHLQCLEREELKP L

EEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTL

T

Underlined: IL-2 fragment

ftalic: Linker

Plain: Fc

Bold: human PD-1 ectodomain

(Note: Can replace optional linker 1 GGGGSGGGGESGEEGS SEQ 1D NO: 104 with
EPKSCOK SEQ 1D NO: 105)

(Note: Can replace underlined aa in Fc: E with D and M with L)

FIG. 19
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Fusion proteins comprising anti-CD4 antibody and PD-1 Extracellular domain

Anti-CD4 heavy chain and PD-1 Extracellular domain (SEQ ID NO: 24):

Heavy chain fusion protein:

OVOLOEAGPGLVKPSETLSLTCSVSGGSTISGDYYWEWIRQSPGKGLEWIGYTYGSGGGTNYNPSLN

NRVSISIDITSKNLEFSLKLRSVTAADTAVYYCASNILKYLHWLLYWGQGVYLVTIVSSASTKGPSVEPL

APSSKSTSGCGTAALGCLVKDYFPERPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLG
TOTYICNVNHRKPSNTKVDKRVEPKSCDRTHTCPPCPAPELLGGPSVELEFPPKPRDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNK
ALPAPIEKTISKARGOPREPQVYTLPPSRDELTKNQYSLTCLVKGEFY PSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQOGNVFSCSVMHEATHNEHY TOKSLSLSPGK
GGGEGSGGEEGSGGGES
PGWFLDSPDRPWNPPTFSPALLVVITEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDR
SQPGQDCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVP
TAHPSPSPRPAGQFQTLV

Anti-CD4 light chain (SEQ ID NO: 77):
Light chain:

SYELSQPRSVSVSPGOTAGFTCGGDNVGRESVOWYQOKPPOQAPVLVIYADSERPSGIPARFSGSNS

GNTATLTISGVEAGDEADYYCQVWDSTADHWVEGGGTRLTVLGRTVAAPSVETIFPPSDEQLKSGTA

SVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THQGLSSPVTKSEFNRGEC

Plain: Anti-CD4 antibody (Variable region — underlined)
Italic: Linker
Bold: PD-1 ectodomain

FIG. 20
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Fusion proteins comprising PD-1 Ectodomain, Fc, and Receptor activator of nuclear factor-
«B (RANK) Extraceiluiar domain (ectodomain):

RANK ectodomain — Fc¢ - PD-1 ectedomain (SEQ. ID. NO: 25):

QT APPCTSEKHY EHLGRCCNKC EPRPGEKYMSSKC TTTSDSVCLP CGPDEYLDSW NEEDKCLLHK
VCDTGKALVA VVAGNSTTPR RCACTAGYHW SQDCECCRRN TECAPGLGAQ HPLOILNKDTV
CKPCLAGYES DAFSSTDKCR PWINCTEFLGK RVEHHGTEKS DAVCSSSLPA RKPPNEPHVY LPG
GGGGSGGGGSGEEES

THTCPPCPAPELLGGESVFLFEPKPKDTIMI SRTPEVTCYVVDVSHEDPEVKENWY VDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPPS
REEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQG
NVFSCSVMHEALHNAY TQKSLSLEPGK GCGGSGGEGESEEGES
PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNWYRMS PSNQTDKLAAFPEDR
SQPGQODCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGATSLAPKAQIKESLRAELRVTERRAEVP
TAHPSPSPRPAGQFQTLV

PD-1 ectodomain — Fc - RANK ectodomain (SEQ. {D. NO: 26):

PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDR
SQPGQDCRFRVTQLPNGRDFEMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVP
TAHPSPSPRPAGQFQTLV(GGGEGSGGGGSGGEEES

THTCPPCPAPELLGGESVEFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAK
TRPREEQYNSTYRVVSVLTVLHQDWENGREYKCKVSNKALPAPITEKTISKAKGQPREPQVYTLPPS
REEMTKNQVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQOQG

NVFSCSVMHEALHNHYTOKSLSLSPGK GGGGSGGGGSGGGGES QI APPCTSEKHY EHLGRICNKC

EPGKYMSSKC TTTSDSVCLP CGPDEYLDSW NEEDKCLLHK VCDTGKALVA VVAGNSTTPR

RCACTAGYHW SQODCECCRRN TECAPGLGAQ HPLQLNKDIV CKPCLAGYFS DAFSSTDKCR

PWINCTFLGK RVEHHGTEKS DAVCSSSLPA RXPPNEPHVY LPG

Bold: PD-1 ectodomain

{talics: Linker (optional: may delete linker 1 or replace with [EGRDMD (SEQ. I1D. NO: 106) or
EPKSCDK (SEQ. {D. NO: 105))

Plain: 1IgG1 Fc

Underlined: RANK ectodomain

FIG. 21
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Moieties that bind Receptor activator of nuclear factor-xB (RANK) ligand

i)

61

121
i81
241
301
361
421
481
541
601

(ity

QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP CGPDEYLDSW NEEDKCLLHK VCDTGRALVA
VVAGNSTTPR RCACTAGYHW SQODCECCRRN TECAPGLGAQ HPLQLNKDTV CKPCLAGYFS DAFSSTDKCR

Full-length RANK {TNFRSF11A) or fragment thereof (SEQ. ID. NO: 95):

MAPRARRRRP
TTTSDSVCLP
SQDCECCRRN
RVEHHGTEKS
ALTANTIWHWT
YPDOGGYCOG
LFLTEPGSKS
YLOKEVDSGH
EEEASRTEAR
NFKGDIIVVY
PEKASRPVOE

LFALLLLCAL
CGPDEYLDSW
TECAPGLGAQ
DAVCSSSLPA
NEACGRLSGD
TCVGGGPYAQ
TPPFSEPLEV
CPHWAASPSP
DQPEDGADGR
VSQTSQEGAA
QGGARA

LARLQVALQT
NEEDKCLLEK
HPLOLNKDTV
RKPPNEPHVY
KESSGDSCVS
GEDARMLSLV
GENDSLSQCF
MWADVCTGCR
LPSSARAGAG
AAAEPMGRPYV

APPCTSERHY
VCDTIGKALVA
CKPCLAGYFS
LPGLITLLLF
THTANFGQQG
SKTEIEEDSF
TGTQSTVGSE
NPPGEDCEPL
SGSSPGGQST
QEETLARRDS

EHLGRCCNKC
VVAGNSTTPR
DAFSSTDKCR
ASVALVAATLT
ACEGVLLLTL
ROMPTEDEYM
SCNCTEPLCR
VGSPKRGPLP
ASGNVTGNSN
FAGNGPRFPD

Bold: RANK extracellular domain (RANK ligand-binding domain)

EPGKYMSSKC
RCACTAGYRW
PWINCTFLGK
FGVCYRKKGK
EEKTEPEDMC
DRESQPTDQL
TDWTPMSSEN
QCAYGMGLPP
STEFISSGOVM
PCGGPEGLRE

RANK extraceliular domain {ectodomain) or fragment thereof (SEQ. ID. NO: 98).

PWITNCTFLGK RVEBHGTEKS DAVCSSSLPA RKPPNEPHVY LPG

(iii)

Peptide sequences in RANKL binding domains of RANK or peptides containing key RANKL-binding

residues of RANK (SEQ. ID. NO: 97):

1 MAPRARRRRP LFALLLLCAY LARLQVALQI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC
61 TTTSDSVCLP CGPDEYLDSW NEEDKCLLHK VCDTGKALVA VVAGNSTTPR RCACTAGYHW
121 SQDCECCRRN TECAPGLGAQ HPLQLNKDTV CKPCLAGYFS DAFSSTDKCR PWINCTFLGK
181 RVEBHGTEKS DAVCSSSLPA RKPPNEPHVY LPG
Bold: RANK extracellular domain (RANK ligand-binding domain)
RANK peptide sequences (Underlined) and residues (ltalics) involved in binding RANKL.
{iv). Mutant of RANK or a fragment thereof which binds Receptor activator of nuclear factor-xB {RANK)

ligand (RANKL)
{v) Full-length Osteoprotegerin (OPG, TNFRSF11B) or fragment thereof (SEQ. ID. NO: 98):

1 MNKLLCCALV FLDISIEWTIT QETFPPKYLH YDEETSHQLL CDKCPPGTYL RQHCTARWKT
61 VCAPCPDHYY TDSWHTSDEC LYCSPVCKEL QYVKQECNRT HNRVCECKEG RYLEIEFCLK
121 HRSCPPGFGV VQAGTPERNT VCKRCPDGFF SNETSSKAPC RKHTNCSVFG LLLTQKGNAT
181 HDNICSGNSE STQKCGIDVT LCEEAFFRFA VPTKFTPNWL SVLVDNLPGT KVNAESVERI
241 KROHSSQEQT FQLLKLWKHEC NKACQDIVEKI IQDIDLCENS VQRHIGHANL TFEQLRSLME
301 SLPGKKVGAE DIEKTIKACK PSDOTLIKLLS LWRIKNGDQD TLKGLMHALK HSKTYHEPKT
361 VIQSLKKTIR FLHSEFTMYKL YOKLFLEMIG NQVQSVKISC L
Bold: RANK ligand-binding domain
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Fusion proteins comprising Anti-HER2/neu antibody and Receptor activator of nuclear
factor-xB (RANK) Extracellular domain (ECD).

Anti-HER2/neu heavy chain+ RANK ECD fusion amino acid sequence (SEQ. ID. NO: 27):

EVQLVESGGGLVQPGGSLRLSCAASGENIKDTY THWVRQAPGKGLEWVARIYPTNGYTRYADSVKGRETISA

DTSKNTAYLOMNSLRAEDTAVYYCSRWGCDGEYAMDYWGQCTLVIVSSASTRKGPSVEPLAPSSKSTSGCGTAA

LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLESVVIVPSSSLGTQTYICNVNHKPSNTKVEK
RKVEPKSCDKTHTCPPCPAPELLGGPSVEFLFPPKPRKDTLMISRTPEVTCVVVEVSEEDPEVEKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLIQDWLNGKEYKCKVSNKALPAPIEKTI SKAKGOPREPQVYTLPPSREE
MTENQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSEFLYSKLTVDXKSRWQQGNVESCSVMH
EALHNHYTQKSLSLSPGK GGGGSGGGGSGGGGES QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC
TTTSDSVCLP CGPDEYLDSW NEEDKCLLHK VCDTGKALVA VVAGNSTTPR RCACTAGYHW
SQDCECCRRN TECAPGLGAQ HPLQLNKDTV CKPCLAGYFS DAFSSTDKCR PWINCTFLGK
RVEHHGTEKS DAVCSSSLPA RKPPNEPHVY LPG

Anti-HER2/neu light chain amino acid sequence (SEQ. ID. NO: 70):

DIOMTQEPSSLSASVGDRVITTCRASQEVNTAVANY QOKPGKAPKLLIYSASEFLYSGVPSRESGSRSGTDET

LTISSLQPEDFATYYCQOHYTTPPTEGRGTKVEIKRTVAAPSVEIFPPEDEQLKSGTASVVCLLNNEY PREA

KVOWKVDNALOSGNSQESVTEQDSKDSTYSLISTLTLIKADYEKHKVYACEVTHOGLSSPVTKSENRGEC

Underlined: Anti-HER2 antibody variable region

Plain: Anti-HERZ2 antibody constant region
ltalics: Linker
Bold: RANK ectodomain

FIG. 23
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Fusion proteins comprising Anti-EGFR1 antibody and Receptor activator of nuclear factor—
kB (RANK) Extracellular domain (ECD).

Anti-EGFR1 heavy chain + RANK ECD fusion amino acid sequence (SEQ. ID. NO: 28):

QVQLKQSGPGLVQPSOSLSITCTVSGEFSLTNYGVHWVRQSPCGKGLEWLGVIWSGGNTDYNTPFTSRLSINKE

NSKSQVEFKMNSLOSNDTALYYCARALTYYDYEFAYWGQCGTLVIVSAASTKGPSVEPLAPSSKSTSGGTAAL

GCLVKDYFPEPVIVSWNSGALTSCVHTFPAVLOSSGLY SLSSVVIVPSSSLGTOQTYICNVNHKPSNTKVDKR
VEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKDTIMISRTPEVTCVVVDVSHEDPEVRKFNWYVDGVEVHN
AKRTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKT ISKAKGQPREPQVYTLPPSRDEL
TENQVSLTCLVEGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFLY SKLTVDKSRWQOGNVESCSVMHE
ALHNHYTQKSLSLSPGK GCGGGSGGGGSGGCGS QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC
TTTSDSVCLP CGPDEYLDSW NEEDKCLLHK VCDTGKALVA VVAGNSTTPR RCACTAGYHW
SQDCECCRRN TECAPGLGAQ HPLQINKDTV CKPCLAGYFS DAFSSTDKCR PWTNCTFLGK
RVEHHGTEKS DAVCSSSLPA RKPPNEPHVY LPG

Anti-EGFR1 light chain amino acid sequence (SEQ. ID. NO: 71):

DILLTQSPVILSVSPGERVSISCRASQSIGTNIHWYQORTNGSPRLLIKYASESISGIPSRESGSGSGTDET
LSINSVESEDIADYYCQONNNWPTTEFGAGTKLELKRTVAAPSVEIFPPSDEQLKSCTASVVCLLNNEYPREA

KVOWKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

Underlined: Anti-EGFR antibody variable region

Plain: Anti-EGFR antibody constant region
Italics: Linker
Bold: RANK ectodomain
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Fusion proteins comprising Anti-CD20 antibody and Receptor activator of nuclear factor—
kB (RANK) Extracellular domain (ECD}.

Anti-CD20 heavy chain+ RANK ECD fusion amino acid sequence (SEQ. ID. NO: 29):

QVQLOOPGAELVKPGASVEMSCKASGYTHFTSYNMHWVEQTPGRGLEWICGATIYPGNGDTSYNQKFKGKATLTA

DKSSSTAYMQLSSLTSEDSAVYYCARSTYYGGDWYFNVWGAGTTVIVSAASTKGPSVEPLAPSSKSTSGGTA
ALGCLVKDYFPEPVIVSWNSGALTSCVHTFPAVLGSSCLYSLSSVVTVPSSSLETQTYICNVNERKPSNTKVD
KKAEPRKSCDKTHTCPPCPAPELLGGPSVILEFPPRKPKDTLMISRTPEVICVVVDVSHEDPEVKENWY VDGVEY

HNAKTKPREEQYNSTYRVVSVLTVLHCDWLNGKEYKCKXVSNKALPAPIERTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGEFYP3DIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDESRWQQGNVESCSVM
HEALHNHYTQKSLSLSPGR GGGGSGEGEGSGEEGS QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC
TTTSDSVCLP CGPDEYLDSW NEEDKCLLHK VCDTGKALVA VVAGNSTTPR RCACTAGYHW
SQDCECCRRN TECAPGLGAQ HPLQLNKDTV CKPCLAGYFS DAFSSTDKCR PWINCTFLGK
RVEHHGTEKS DAVCSSSLPA RKPPNEPHVY LPG

Anti-CD20 light chain amino acid sequence (SEQ. ID. NO: 72):

QIVLSQSPATILSASPGEKVTIMTCRASSSVSY THWEQOKPGSSPRKEWIYATSNLASGVPVRESGSGSGTSYSE

TISRVEAEDAATYYCQQWTSNPPTFGCGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNEYPREAK

VOWKVDNALOSGNSQOESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHOGLS SPVTKSFNRGEC

Underlined: Anti-CD20 antibody variable region

Plain: Anti-CD20 antibody constant region
italics: Linker
Bold: RANK ectodomain

FIG. 25
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Fusion proteins comprising anti-VEGF antibody and Receptor activator of nuclear factor—
kB (RANK) Extracellular domain (ECD).

Anti-VEGF heavy chain+ RANK ECD fusion amino acid sequence (SEQ. ID. NO: 30):

EVQLVESGGGLVQPGGSLRLSCAASGYTFINYGMNWVRQAPGKGLEWVGWINTYTGEPTYAADF
KRRFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGOGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVP
SSSLGTOTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP
EVTICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

GCGGSGGGGSGGEGS QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP
CGPDEYLDSW NEEDKCLLHK VCDTGKALVA VVAGNSTTPR RCACTAGYHW SQDCECCRRN
TECAPGLGAQ HPLOQLNKDTV CKPCLAGYFS DAFSSTDKCR PWINCTFLGK RVEHHGTEKS
DAVCSSSLPA RKPPNEPHVY LPG

Anti-VEGF Light chain sequence (SEQ. ID. NO: 73):

DIOMTQSPSSLSASVGDRVTITCSASQODISNYENWYQOKPGKAPKVEIYFTSSLHSGVPSRESGSGSG

TDETLTISSLOPEDFATYYCQOQYSTVPWTFGOGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL

NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGL
SSPVTKSFNRGEC

Underlined: Anti-VEGF antibody variable region

Plain: Anti-VEGF antibody constant region
ftalics: Linker
Bold: RANK ectodomain

FIG. 26
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factor-xB (RANK) Extracellular domain {(ECD).
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Anti-CTLA-4 heavy chain + RANK ECD fusion sequence (SEQ. ID. NO: 31}

QVOLVESGGG

VVQPGRSLRL

SCAASGETES

SYTMHWVRQA

PGRKGLEWVTH

ISYDGNNKYY

ADSVKGRETI

SRDNSKNTLY

LOMNSLRAED

TATYYCARTG

WLGPFDYWGQ

GTLVTVSEAS

TEGPSVEPLA
YSLSSVVIVP
VEFLEPPKPKD
YRVVSVLTVL
KNQVSLTCLV
GNVESCSVMH
EPGKYMSSKC
RCACTAGYHW
PWTNCTFLGK

PS

n

KSTSGGT
SSSLGTQOTY X
TIMISRT?EV
HODWLNGXEY
KGFYPSDIAV
EALHNHYTQK
TTTSDSVCLP
SQDCECCRRN
RVEHHGTEKS

AALGCLVEKDY
CNVNHKPSNT
TCVVVDVSHE
KCKVSNKALP
EWESNGQPEN

SLSLSPGK GGGGSGGGGEGEEGS QI APPCTSEKHY EHLGRCCNKC
CGPDEYLDSW NEEDKCLLHK VCDTGKALVA VVAGNSTTPR
TECAPGLGAQ HPLQLNKDTV CKPCLAGYFS DAFSSTDKCR

FPEPVTVSWN
KVDKRVEPKS
DPEVKEFNWYV
APIEKTISKA
NYKTTPPVLD

SGALTSGVHT
CDKTHTCPPC
DGVEVHNAKT
KGOPREPQVY
SDGEFFLYSK

DAVCSSSLPA RKPPNEPHVY LPG

Anti-CTLA-4 light chain (SEQ. ID. NO: 74):

EIVLTQSPGT

LSLESPGERAT

LSCRASQSVG

FPAVLOSSGL
PAPELLGGPS
KPREEQYNST
TLPPSRDELT
LTVDKSRUQQ

SSYLAWYQQK PGQAPRLLIY GAFSRATGIP

DRESGSGSGT

DETLTISRLE

PEDFAVYYCQ

QYGSSPWTEG QGTKVEIKRT VAAPSVFIFP

PSDEQLKESGT
TLSKADYEKH

ASVVCLLNNE
KVYACEVTHQ

YPREAXVQWK
GLSSPVIKSE

VDNALQSCNS QESVTEQDSK DSTYSLSSTL

NRGEC

Underlined: Anti-CTLA-4 antibody variable region

Plain: Anti-CTLA-4 antibody constant region

Halics: Linker

Bold: RANK ectodomain

FIG. 27
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Fusion proteins comprising anti-CD25 antibody and Receptor activator of nuclear factor-
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xB (RANK) Extraceilular domain (ECD).

Anti-CD25 and RANK ectodomain - Heavy chain (SEQ. ID. NO: 32):

QVQLVOSGAE
NQKFKDKATI
GPSVFPLAPS
LSSVVIVPSS
LFPPKPKDTL

VSVLTVLHQ
QVSLTCLVKG
VESCSVMHEA
EPGKYMSSKC
RCACTAGYEW
PWTNCTFLGK

VKKPGSSVKY
TADESTNTAY
SKSTSGGTAR
SLGTQTYICN
MISRTEEVTC
DWLNGREYKC
FYPSDIAVEW
LENHYTOKSL
TTTSDSVCLP
SQDCECCRRN
RVEHHGTEKS

SCKASGYTFET
MELSSLRSED
LGCLVKDYFP
VNHKPSNTKVY
VVVDVSHEDP
KVSNKALPAP
ESNGQPENNY

SLSPGK GGGGSGGGGSGGGGS QI APPCTSEKHY EHLGRCCNKC

CGPDEYLDSW

TECAPGLGAQ HPLQLNKDTV

Sheet 32 of 75

SYRMHWVROA
TAVYYCARGG
EPVTVSWNSG
DKKVEPKSCD
EVKENWYVDG
IEKTISKAKG
KTTPPVLDSD

NEEDKCLLHK

DAVCSSSLPA RKPPNEPHVY

Anti-CD25 - Light chain (SEQ. ID. NO. 75);

DIQMTQSPST
FSGSGSGTEY
DEQLKSGTAS
SKADYERHKV

LSASVGDRVT
TLTISSLOPD
VVCLLNNFYP
YACEVTHQGL

Plain: Anti-CD25 antibody

ftalics: Linker

Bold: RANK ectodomain

ITCSASSSIS
DEFATYYCHQR
REAKVQOWEKVD
SSPVTKXSENR

YMHWYQOQKPG
STYPLTEGQG
NALQSGNSQE
GEC

FIG. 28A

PGQGLEWIGY
GVEDYWGQGT
ALTSGVHTFEFP
KTHTCPPCPA
VEVHNAKTKP
QPREPQVYTL
GSFFLYSKLT

VCDTGKALVA
CKPCLAGYFS
LPG

KAPKLLIYTT
TRVEVKRIVA
SVTEQDSKDS

US 9,441,044 B2

INPSTGYTEY
LVTVSSASTK
AVLQSSGLYS
PELLGGPEVF
REEQYNSTYR
PPSREELTRN
VDKSRWQQGN

VVAGNSTTPR
DAFSSTDKCR

SNLASGVPAR
APSVEIFPPS
TYSLSSTLTL
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Fusion proteins comprising anti-CD25 antibody and Receptor activator of nuclear factor—

Sep.

13,2016

kB (RANK) Extracellular domain (ECD).

Anti-CD25 and RANK ectodomain - Heavy chain (SEQ. ID. NO: 33):

QLOQSGTVLA
KFEGKAKLTA
PSVFPLAPSS
SSVVIVPSSS
FPPKPKDTLM
VSVLTVLHQD
VSLICLVKGE
FSCSVMHEAL
EPGKYMSSKC
RCACTAGYHW
PWTNCTFLGK

RPGASVKMSC
VTSASTAYME
KSTSGGTAAL
LGTQTYICNV
ISRTRPEVTCV
WLNGKEYKCK
YPSDIAVEWE
HNEYTQKSLS
TTTSDSVCLP
SQDCECCRRN
RVEHHGTEKS

KASGYSFTRY
LESLTHEDSA
GCLVKDYFPE
NHKPSNTKVD
VVDVSHEDPE
VSNKALPAPI
SNGOQPENNYK

Sheet 33 of 75

WMHWIKQRPG
VYYCSRDYGY
PVIVSWNSGA
KRVEPKSCDK
VEKFNWYVEGVY
ERKTISKAKGQ
TTPPVLDSDG

LSPGK GGGGSGGGGSGGGES

CGPDEYLDSW NEEDKCLLHK

TECAPGLGAQ
DAVCSSSLPA

HPLQLNKDTV
RKPPNEPHVY

Anti-CD25 ~ Light chain (SEQ. ID. NO: 76):

QIVSTQSPAT
FSGSGSGTSY
QLKSGTASVV
ADYEKHKVYA

MSASPGEKVT
SLTISSMEAE
CLLNNFYPRE
CEVTHQGLSS

Plain: Anti-CD25 antibody

italics: Linker

Bold: RANK ectodomain

MTCSASSSRS
DAATYYCHOR
AKVOWKVDNA

PVTKSENRGEC

YMOWYQQKPG
SSYTFGGGETK
LOSGNSQESV

FIG. 28B

QGLEWIGATIY
YFDFWGQGTT
LTSGVHTFPA
THTCPPCPAP
EVHNAKTKPR
PREPQVYTLP
SFFLYSKLTV

QI APPCTSEKHY EHLGRCCNKC

VCDTGKALVA
CKPCLAGYFS
LPG

TSPKRWIYDT
LEIKRTVAAP
TEQDSKDSTY

US 9,441,044 B2

PGNSDTSYNQ
LTVSSASTKG
VLQSSGLYSL
ELLGGPSVEL
EEQYNSTYRV
PSRDELTKNQ
DKSRWOQOGNV

VVAGNSTTPR
DAFSSTDKCR

SKLASGVPAR
SVELIEPPSDE
SLSSTLTLSK
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Fusion proteins comprising IL-2, Fc, and Receptor activator of nuclear factor-xB (RANK)
Extracellular domain (ECD).

{L2 - Fc— RANK ECD (SEQ. ID. NO: 34):

APTSSSTRRKTQLQLEHLLLDLOMITINGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNL

AQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCOSTISTLT GGGGSGLELSE

GGGSTHTCPPCPAPELLGGRSVELFPPKPKDTLIMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVENAKTK
PREEQYNSTYRVVSVLTVLHEQDWLNGKEYRKCKVSNKALPAPTEKT ISKAKGQPREPQVYTLPPSREEMTKNQ
VELTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLESDGSFFLY SKLTVDKSRWOQGNVESCSVMEEATLHN

TTTSDSVCLP CGPDEYLDSW NEEDKCLLHK VCDTGKALVA VVAGNSTTPR RCACTAGYHW
SODCECCRRN TECAPGLGAQ HPLQLNKDTV CKPCLAGYFS DAFSSTDKCR PWINCTFLGK
RVEHHGTEKS DAVCSSSLPA RKPPNEPHVY LPG

RANK ECD - Fc ~ IL-2 (SEQ. ID. NO: 35):

QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP CGPDEYLDSW NEEDKCLLHK
VCDTGKALVA VVAGNSTTPR RCACTAGYHW SQDCECCRRN TECAPGLGAQ HPLQLNKDTV
CKPCLAGYFS DAFSSTDKCR PWTNCTFLGK RVEHHGTEKS DAVCSSSLPA RKPPNEPHVY LPG
GGGGESEGEGEGSGEEESTHTCPPCPAPELLGGPSVELEPPKPKETLMISRTPEVICVVVDVSHEDPEVKENWY YV
DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWINGKEYKCKVSNRALPAPIEXTI SKAKGQPREPQVYTL
PPSREEMTKNQVSELTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVE
SCSVMHEALHNHYTQKSLSLSPCGKGGGGSGGGEESCEEESAPTSSSTRKKTOLOLEHLLLDLOMILNG INNY XN

PRLTRMLTFKEYMPREKATELKHLQCLEEELKPLEEVINLAQSKNFILRPRDLISNINVIVLELKGSETTIMC

EYADETATIVEFLNRWITFCQSIISTLT

Bold: RANK ectodomain

ltalics: Linker (Optional; any linker sequence)
Plain: Fc

Underlined: IL2 fragment that binds CD25 (IL-2Ra)

(Can replace linker 1 with EPKSCDK (SEQ. ID. NO: 105) or IEGRDMD (SEQ. ID. NO: 106))
(Can replace underlined aa in Fc: E with D and M with L)

FIG. 29
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Fusion protein comprising anti-CD4 antibody and Receptor activator of nuclear factor-«xB
{RANK) Extracellular domain (ECD)

Anti-CD4 heavy chain and RANK Extracellular domain (SEQ 1D NO: 36):

Heavy chain fusion protein:

OVOLOEAGCPCLVKPSETLSLTCSVSGGSISGDYYWFWIRQSPGKGLEWIGYTIYGSCGGTNYNPSLN

NRVSISIDTSKNLESLKLRSVTAADTAVYYCASNILKYLHWLLYWGOGVLVTVSSASTKGPSVEPL

APSSKSTSGGTAALGCLVKDYFPERPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVRPSSSLG
TQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSYVFLEFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTEPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNK
ALPAPIEKTISKAKGOPREPQVYTLPPSRDELTRNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK
GGGGSGGGEESGGGGS QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP
CGPDEYLDSW NEEDKCLLHK VCDTGKALVA VVAGNSTTPR RCACTAGYHW SQDCECCRRN
TECAPGLGAQ HPLQLNKDTV CKPCLAGYFS DAFSSTDKCR PWINCTFLGK RVEHHGTEKS
DAVCSSSLPA RKPPNEPHVY LPG

Anti-CD4 light chain (SEQ ID NO: 77):
Light chain:

SYELSQPRSVSVSPGOTAGFTCGGDNVGRESVOWYQQKPPQAPVLVIYADSERPSGIPARESGSNS

GNTATLTISGVEAGDEADYYCQVWDSTADHWVFGGGTRLTVLGRTVAAPSVFIFPPSDEQLKSGTA

SVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSENRCGEC

Underlined: Anti-CD4 antibody variable region

Plain: Anti~-CD4 antibody constant region
ftalic: Linker
Bold: PD-1 ectodomain

FIG. 30
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(i) Fuli-length human PD-1 ligand 1 (B7-H1; PDCD1L1; PDL1; CD274) protein or a
fragment thereof (SEQ ID NO: 99):

MRIFAVFIFM TYWHLLNAFT VTVPKDLYVV EYGSNMTIEC KFPVEKQLDL AALIVYWEME
DKNIIQFVHG EEDLKVQHSS YRORARLLKD QLSLGNAALQ ITDVKLQDAG VYRCMISYGG
ADYKRITVKV NAPYNKINOR ILVVDPVTSE HELTCQOAEGY PRAEVIWTSS DHQVLSGKTT
TTNSKREEKL FNVTSTLRIN TTTNEIFYCT FRRLDPEENH TAELVIPELP LAHPPNERTH

LVILGAILLC LGVALTFIFR LREKGRMMDVK KCGIQDTNSK KQSDTHLEET

(i) PD-L1 extracellular binding domain (ectodomain) or fragment thereof

(SEQ ID NO: 100):

AFT VTVPKDLYVV EYGSNMTIEC KFPVEKQLDL AALIVYWEME DKNIIQFVHG
EEDLKVQHSS YRQRARLLKD QLSLGNAALQD ITDVKLQDAG VYRCMISYGG ADYKRITVKV
NAPYNKINQR ILVVDPVTSE HELTCQAEGY PKAEVIWTSS DHQVLSGKTT TTNSKREEKL
FNVTSTLRIN TTTNEIFYCT FRRLDPEENH TAELVI

(iy  Human PD-1 ligand 2 [PD-L2 (B7-DC)] or a fragment thereof.

(iv). Mutant of Programmed Death-1 ligand [PD-L1 (B7-H1) or PD-L2 (B7-DC)] or a
fragment thereof which binds Programmed Death-1 (PD-1).

Sequence used in fusion proteins (SEQ ID NO: 101):

RIFAVFIFM TYWHLLNAFT VTVPKDLYVV EYGSNMTIEC KFPVEKQLDL AALIVYWEME
DKNIIQFVHG EEDLKVOHSS YRORARLLKD QLSLGNAALQ ITDVKLODAG VYRCMISYGG
ADYKRITVKV NAPYNKINQR ILVVDPVTSE HELTCQAEGY PKAEVIWTSS DHQVLSGKTT
TTNSKREEKL FNVTSTLRIN TTTNEIFYCT FRRLDPEENH TAELVIPFLP LAHPENERTH

LVILGAILLC LGVALTEFIFR LRXGRMMDVK KCGLQDITNSK KOSDTHLEET

Bold: PD-L1 extracellular domain (ectodomain)
Underlined Bold: Ligand Binding domain

FIG. 31
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Fusion proteins comprising anti-tumor necrosis factor (TNFa) antibody and PD-1
ligand 1 or PD-1 ligand 2

Anti-TNFa heavy chain + PD-L1 (SEQ ID NO: 37):
EVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVROAPGKGLEWVSATITWNSGHIDYADSVEG

REFTISRDNAKNSLY LOMNSLRAEDTAVYYCALVSYLSTASSLDYWGQGTLVIVSSASTKGPSVEPL

APSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGCALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLG
TOTYTCNVNHKPSNTKVDKKAEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPRDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPTIEKTISKAKGOPREPQVYTLPPSRDELTKNOVSLTCLVKGFYPSDIAVEWE SNGQPENNYX
TTPPVLDSDGSFFLYSKLTVDKSRWOQGNVEFSCSVMHEALHNHYTQKSLSLSPGK
GGGGSGGGESGGGES
RIFAVFIFMTYWHLLNAFTVIVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNIIQF
VHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMISYGGADYKRITVKVNAP
YNKINQRILVVDPVISEHELTCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLENVTSTLRI
NTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGR
MMDVKKCGIQDTNSKKQSDTHLEET

Anti-TNFa light chain (SEQ 1D NO: 78):
DIQMTQSPSSLSASVGDRVTITCRASQGIRNY LAWYQQLPGKAPKLLIYAASTLOSGVEPSRESGSG

SGTDFTLTISSLOPEDVATYYCORYNRAPYTFGQGTKVETKRTVAAPSVFIFPPSDEQLKSGTASV

VCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QGLSSEVTKSENRGEC

Underlined: anti-TNFa antibody variable region

Plain: anti-TNFa antibody constant region

Italic: Linker

Bold: human PD-1 ligand 1 (PD-L1)

(Note: Fc region KKAE SEQ ID NO: 107 can be replaced with KRVE SEQ ID NO: 108
or KKVE SEQ ID NO: 109)
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Fusion proteins comprising TNFR2 Extracellular ligand binding domain, F¢, and
PD-1 ligand: (TNFR2 ECD + IgG Cy1 + PD-L1)

TNFR2 ECD + igG Cy1 + PD-L1 (SEQ ID NO: 38):

LPAQVAFTPYAPEPGSTCRLREYYDOTAQMCCSKCSPGOHAKVECTKTSDTVCDSCEDSTYTQLWN
WVPECLSCGSRCSSDOVETQACTREQONRICTCRPGWYCALSKQEGCRLCAPLRKCRPGFGVARPGT
ETSDVVCKPCAPGTESNTTSSTDICRPHOICNVVAIPGNASMDAVCTSTSPTRSMAPGAVHLPQPV
STRSCHTQPTPEPSTAPSTSFLLPMGPSPPAEGSTGD EPKSCDK
THTCPPCPAPELLGGPSVELEPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHAQDWINGKEYKCKVSNRKALPAPTEKTISKAKGOPREPQVYTLPPS
REEMTENQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK GGGGSGGGGSGGGGES
RIFAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNI IQF
VHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLODAGVYRCMISYGGADYKRITVKVNAP
YNKINQRILVVDPVTSEHELTCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLFNVTSTLRI
NITINEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGR
MMDVKKCGIQDTNSKKQSDTHLEET

Fusion proteins comprising PD-1 ligand, Fc, and TNFR2 Extracellular ligand binding
domain: (PD-L1 + IgG Cy1 + TNFR2 ECD)

PD-L1 + IgG Cy1 + TNFR2 ECD (SEQ ID NO: 39):

MRIFAVEIFMTYWHLLNAFTVIVPKDLYVVEYGSNMTIECKFPVERKQLDLAALIVYWEMEDKNIIQ
FVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLODAGVYRCMISYGGADYKRITVKVNA
PYNKINQRILVVDPVTSEHRELTCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLFNVTSTLR
INTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFR
LRKGRMMDVKKCGIQDTNSKKQSDTHLEET GGGGSGGGGSGGGES EPKSCDK
THTCPPCPAPELLGGPSVFLEFPPKPKDTLMISRTPEVTICVVVDVSHEDPEVKEFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTEKTISKAKGOPREPQVYTLPPS
REEMTRKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFEFLY SKLTVDKSRWQOG
NVESCSVMHEALHNHYTOKSLSLSPGK GGGGSGGGGSGEGEGS
LPAQVAFTPYAPEPGSTCRLREYYDOTAQMCCSKCSPGOHAKVEFCTKTSDTVCDSCEDST Y TQLWN
WVPECLSCGSRCSSDQVETQACTREQNRICTCRPGWYCALSKQEGCRLCAPLRKCRPGFGVARPGT
ETSDVVCKPCAPGTESNTTSSTDICRPHOICNVVAIPGNASMDAVCTSTSPTRSMAPGAVHLPQPY
STRSCHTQPTPEPSTAPSTSFLLPMGPSPPAEGSTGD

Underlined: TNFR2 ligand-binding domain

Plain: human IgG1 heavy chain constant region (lgG Cy1 domain = H, CH2, CH3)
ltalic: Linker (Linker 1 is optional and may be replaced with another linker such as
EPKSCDK (SEQ. ID. NO: 105) or GGGGSGGGGSGGGES (SEQ. ID. NO: 104))
Bold: human PD-1 ligand 1 or extracellular binding domain of PD-L1
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Fusion proteins comprising anti-CD20 antibody and PD-1 ligand 1 (PD-L1).

Anti-CD20 heavy chain + PD-L1 sequence (SEQ ID NO: 40):
QVOLQQOPGAELVKPGASVEMSCKASGY TFTSYNMHWVKGTPGRGLEWIGAT Y PGNGDTSYNQKFKG

KATLTADKSSSTAYMOLSSLTSEDSAVYYCARSTYYGGDWYFNVWGAGTTVIVSAASTKGPSVEPL

APSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLG
TOTYICNVNHRPSNTKVDKKAEPKSCDKTHTCPPCPAPELLGGPSVEFLEFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKENWYVDGVEVHNAXTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNK
ALPAPIEKTISKARGOPREPOQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWOQGNVESCSVMHEATLHNHY TOQRSLSLSPGK
GGGGSGGEGSGGEEES
RIFAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNIIQF
VHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLOQDAGVYRCMISYGGADYKRITVKVNAP
YNKINQRILVVDPVTSEHELTCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLENVTSTLRI
NITTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGR
MMDVKKCGIQDTNSKKQSDTHLEET

Anti-CD20 light chain sequence (SEQ ID NO: 72):
QIVLSQSPATLSASPGEKVEMTCRASSSVSY THWFQOKPGSSPRPRIYATSNLASGYPVRFSGSGS

GTSYSLTISRVEAEDAATYYCQOWTSNPPTFGGGTKLEIKRTVAAPSVEIFPPSDEQLKSGTASVV

CLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYERXKHKVYACEVTHQ
GLSSPVTKSEFNRGEC

Underlined: anti-CD20 antibody variable region

Plain: anti-CD20 antibody constant region
ftalic: Linker

Bold: human PD-1 ligand 1 or extracellular binding domain of PD-L1
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Fusion proteins comprising anti-CD25 antibody and PD-1 ligand 1 (PD-L1).

Anti-CD25 (Daclizumab) heavy chain and PD-L1 (SEQ ID NO: 41):

QVOLVQSGAE
NQRFKDKATI
GPSVFPLAFPS

LFPPKPKDTL
VVSVLTVLHG
QVSLTCLVKG
VEFSCSVMHEA

VKKPGSSVKV
TADESTNTAY
SKSTSGGTAA
SLGTQTYICN
MISRTPEVTC
DWLNGKEYKC
FYPSDIAVEW
LHNHYTQKSL

SCKASGYTET
MELSSLRSED
LGCLVKDYFP
VNHKPSNTKV
VVVDVSHEDP
KVSNKALPAP
ESNGQPENNY

SYRMHWVRQA
TAVYYCARGG
EPVTVSWNSG
DKKVEPKSCD
EVKFNWYVDG
TEKTISKAKG
KTTPPVLDSD

PGQGLEWIGY
GVFDYWGQGT
ALTSGVHTFP
KTHTCPPCPA
VEVHNAKTKP
QPREPQVYTL
GSFFLYSKLT

SLSPGK GGGGSGGEGGSGGEGES

RIFAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMTIECK

INPSTGYTEY
LVTVSSASTK
AVLQSSGLYS
PELLGGPSVFE
REEQYNSTYR
PPSRDELTKN
VDKSRWQOGN

FPVEKQLDLAALIVYWEMEDKNIIQFVHGEEDLKVQHSSYRQRARLLKDQLSLGNA

ALQITDVKLODAGVYRCMISYGGADYKRITVKVNAPYNKINQRILVVDPVTSEHEL

TCQAEGY PKAEVIWTSSDHQVLSGKTTTTNSKREEKLENVTSTLRINTTTNEIFYC

TFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGR

MMDVKKCGIQDTNSKKQSDTHLEET

Anti-CD25 (Daclizumab) light chain (SEQ ID NO: 75):

DIQMTQSPST
FSGSGSGTEE
DEQLKSGTAS
SKADYEKHKV

Plain: anti-CD25 antibody

LSASVGDRVT
TLTISSLQPD
VVCLLNNFYP
YACEVTHQOGL

ITCSASSSIS
DFATYYCHQR
REARKVQWKVD
SSPVTKSFNR

YMHWYQOKPG KAPKLLIYTT SNLASGVPAR

STYPLTFGQG TKVEVERTVA APSVEIFPPS

NALQSGNSQE SVTEQDSKDS TYSLSSTLTL

GEC

ltalic: Linker (optional and may be replaced)

Bold: human PD-1 ligand 1 or extracellular binding domain of PD-L1 (underlined)
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Anti-CD25 (Basiliximab) heavy chain and PD-1 ectodomain (SEQ ID NO: 42)

OLOQSGCTVLA
KFEGKAKLTA
PSVFPLAPSS
SSVVIVPSSS
FPPKPKDTLM
VSVLTVLHQD
VSLTCLVKGF
FSCSVMHEAL

RPGASVRKMSC
VITSASTAYME
KSTSGGTAAL
LGTQTYICNV
ISRTPEVTCY
WLNGKEYKCK
YPSCIAVEWE

HNHYTQKSLS

KASGYSFTRY
LSSLTHEDSA
GCLVKDYFPE
NHKPSNTRVD
VVDVSHEDPE
VSNKALPAPT
SNGQPENNYK

WMHWIKORPG
VYYCSRDYGY
PVTVSWNSGA
KRVEPKGSCDK
VKENWYVDGV
EKTISKAKGQ
TTPPVLDSDG

LEPGK GGGGSGGGEESGEGGES

RIFAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMTIECK

QGLEWIGATY
YFDEWGQGTT
LTSGVHTFPA
THTCPPCPAY
EVHNAKTKPR
PREPQVYTLP
SFELYSKLTV

PGNSDTSYNQ
LTVSSASTKG
VLOSSGLYSL
ELLGGPSVEL
EEQYNSTYRV
PSRDELTKNG
DESRWQQGNV

FPVEKQLDLAALIVYWEMEDKNIIQFVHGEEDLKVQOHSSYROQRARLLKDQLSLGNA

ALQITDVKLODAGVYRCMISYGGADYKRITVKVNAPYNKINQRILVVDPVTSEHEL

TCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLENVTISTLRINTTTNEIFYC

TFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGR

MMDVKKCGIQDTNSKKQSDTHLEET

Anti-CD25 (Basiliximab) light chain (SEQ ID NO: 76):
QIVSTQSPAT MSASPGEKVT MTCSASSSRS

YMOWYQQKPG

TSPKRWIYDT

FSGSGSGTSY SLTISSMEAE DAATYYCHQR SSYTEFGGGTK LEIKRTVAA?R

QLKSGTASVV CLLNNFYPRE AKVQWKVDNA LOSGNSQESY

ADYEKHKVYA CEVTHQGLSS PVTKSFNRGE

Plain: anti-CD25 antibody
Italic: Linker

Bold: human PD-1 ligand 1 or extracellular binding domain of PD-L1 (underlined)

FIG. 35B
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Fusion proteins comprising IL-2, Fc, and PD-1 ligand 1 (PD-L1)
Fusion protein: hPD-1 ligand 1 + Fc + IL-2 (SEQ ID NO: 43):
MRIFAVFIFMTYWHLLNAFTVIVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNI IQFVHGEE

DLKVQHSSYRORARLLKDQLSLGNAALOITDVKLODAGVYRCMISYGGADYKRITVKV

NAPYNKINQRILVVDPVTSEHELTCQAEGY PKAEVIWTSSDHOVLSGKTTTTNSKREEKLEFNVTSTLRINTT

TNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFR

LRKGRMMDVRKCGIQDTNSKKQSDTHLEET (GGGGSGCGESGEGGS
THTCPPCPAPELLGGPSVELFPPKPKDTIMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREE
OYNSTYRVVSVLTVLHODWLNGKEYKCKVENKALPAPTERTISKAKGQPREPQVY TLPPSREEMTRKNQVSLT
CLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSEFFLYSKLTVDEKSRWQOCNVESCSVMHEALHNHEY TQ
KSLSLSPGK GGGGSGGGEGSGGGGES

APTSSSTKKTQLOLEHLLLDLOMI INGINNYKNPKLTRMLTPKFYMPKKATELXHLOQCLEEELKPLEEVLNL

AQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCOSIISTLT

Fusion protein: IL-2 + Fc + PD-1 ligand 1 (SEQ ID NO: 44):
APTSSSTKKTQLOLEHLLLDLOMI LNGINNYKNPKLPRMLTFKEYMPKKATELKHLQCLEERLKPLEEVLNT

AQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYARETATIVEFINRWITFCQSTISTLT

GGGESGGEGESGGGES
THTCPPCPAPELLGCPSVFLEFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLIQDWLNGKEYKCKVSENKALPAPIEKTISKAKGQPREPQVY TLPPSREEMTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQ
KSLSLSPGK GGGGESGGGEEESGGGES

RIFAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMT IECKFPVEKQLDLAALIVYWEMEDKNI IQFVHGEED

LKVQOHSSYRORARLLKDQLSLGNAALQI TDVKLQDAGVYRCMISYGGADYKRITVKVNAPYNKINQRILVVD

PVTSEHELTCQAEGYPKAEVIWTSSDHQVLSGKTTT TNSKREEKLFNVTSTLRINTTTNEIFYCTFRRLDPE
ENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGRMMDVKKCGIQDTNSKKQOSDTHLEE
T

Underlined: |L-2 fragment

ltalic: Linker (optional)

Plain: Fc

Bold: human PD-1 ligand 1 or extracellular binding domain of PD-1L (underlined)
(Note: Can replace linker 1 GGGGSGGGGSGGEEES SEQ ID NO: 104 with

EPrSCDK SEQ 1D NO: 105)

(Note: Can replace underlined aa in Fc: E with D and M with L)
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Fusion protein comprising anti-CD4 antibody and PD-1 ligand 1 (PD-L1)

Anti-CD4 heavy chain and PD-1 ligand 1 (SEQ ID NO: 45)

Heavy chain fusion protein:

QVOLOEAGPGLVKPSETLSLTCSVSGGSISGDYYWEWIRQSPGKGLEWIGYTIYGSGGGTNYNPSLN

NRVSISIDTSKNLFSLKLRSVTAADTAVYYCASNILKYLHWLLYWGOGVLVTVSSASTRKGPSVEPL

APSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSCGVHTFPAVLOSSGLYSLSSVVTVPSSSLG
TQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVEKFNWYVDGVEVANAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNK
ALPAPIEXKTISKAKGOPREPQVYTLPPSRDELTKNQVSLTCLVKGEYPSDIAVEWE SNGOQPENNYK
TTPPVLDSDGSEFFLYSKLTVDKSRWQQGNVEFSCSVMHEALHNHY TQKSLSLSPGK
GGEGSGGEGESGGEES

RIFAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMT IECKFPVEKQLDLAALIVYWEMEDKNIIQF

VHGEEDLKVQHSSYROQRARLLKDQLSLGNAALQITDVKLODAGVYRCMISYGGADYKRITVKVNAP
YNKINQRILVVDPVTSEHRELTCQARGYPKAEVIWTSSDHOVLSGKTTTTNSKREEKLEFNVTSTLRI

NTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGR
MMDVKKCGIQDTNSKKQSDTHLEET

Anti-CD4 light chain (SEQ ID NO: 77)

Light chain:

SYELSQPRSVSVSPGOTAGFTCGGDNVGRXSVQWYQQKPPOAPVILVIYADSERPSGIPARFSGSNS

GNTATLTISGVEAGDEADYYCQVWDSTADHWVEGGCTRLTVLGRTVAAPSVEIFPPSDEQLKSGTA

SVVCLLANEYPREAKVOWKVDNALQSGNSQESVIEQDSKDSTY SLSSTLTLSKADYERKAKVYACEV
THQGLSSPVTKSFNRGEC

Underlined: Anti-CD4 antibody variable region

Plain: Anti-CD4 antibody constant region
ftalic: Linker
Bold: human PD-1 ligand 1 or extracellular binding domain of PD-1L (underlined)
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Fusion proteins comprising the extracellular domain of CTLA-4, Inmunoglobulin Fc
{lgG Cy1), and a sequence from PD-1 ligand (PD-L1)

Oncostatin M signal peptide + CTLA-4 ECD + IgG Cy1 + PD-L1 (SEQ ID NO: 46);

MGVLLTQRTLLSLVLALLFPSMASMAMHVAQPAVVLASSRGIASEVCEYASPGKATEVRVTVLROA
DSOVTEVCAATYMMGNELTFLDDSICTGT3SGNQVNLTIQGLRAMDTGLYICKVELMYPPRPYYLGT
GNGTQIYVIDPEPCPDSD QEPKSCDRKTHTCPPCPAPELLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVDVSHEDPEVKFNWYVDCVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YRCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSEFFLY SKLTVDKSRWOQGNVESCIVMHEALHNHYTQKSLSL32PGK
GGGGSGGGGESGGEGES

RIFAVFIFMTYWHLLNAFTVIVPKDLYVVEYGSNMT IECKFPVEKQLDLAALIVYWEMEDKNIIQF
VHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLODAGVYRCMISYGGADYKRITVKVNAP
YNKINQRILVVDPVTSEHELTCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLENVTSTLRI
NTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGR
MMDVKKCGIQDTNSKKQSDTHLEET

Fusion proteins comprising the extracellular domain of PD-1 ligand (PD-L1),
Immunoglobulin Fe (IgG Cy1), and a sequence from the extracellular domain of
CTLA-4.

PD-L1 + IgG Cy1 + CTLA-4 ECD (SEQ ID NO: 47):

MRIFAVFIFMTYWHLLNAFTVITVPRKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNITIOQ
FVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLODAGVYRCMISYGGADYKRITVKVNA
PYNKINQRILVVDPVTSEHELTCQAEGYPKAERVIWTSSDHQVLSGKTTTTNSKREEKLFNVTSTLR
INTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFR
LRKGRMMDVKKCGIQDTNSKKQSDTHLEET CGGGSGGGGSGGGGES
QEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVD
GVEVHNAKTXPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSREELTKNQVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTV
DESRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK GGGGSGCGGGSGGEGS
AMHVAQPAVVLASSRGIASFVCEYASPGKATEVRVTIVLRGADSQVTEVCAATYMMCNELTFLDDS I
CTGTSSGNQVNLTIQGLRAMDTGLYICKVELMYPPRPYYLGIGNGTQIYVIDPEPCPRSD

Underlined ltalic: Oncostatin M Signal Peptide (-25 to -1)

Underlined: CTLA-4 extracellular domain (1-125)

Plain: human IgG1 heavy chain constant region (IgG Cy1 domain = H, CH2, CH3)
Italic: Linker (optional)

Bold: human PD-1 ligand 1 (PD-1L) or extracellular binding domain of PD-1L
{underlined)

(Note: Optional C to S conversion in IgG sequence (bold underlined))

(Note: The linker QEPKSCDK SEQ ID NO: 110 can be replaced with EPKSCDK SEQ
ID NO: 105 or another linker sequence)
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Fusion proteins comprising a sequence of transforming growth factor-p (TGF-§),
Immunoglobulin Fc (IgG Cp1), and a sequence of PD-1 ligand (PD-L1)

TGFp-1 + Fc + PD-L1 (SEQ ID NO: 48):
ALDTNYCFSSTEKNCCVRQLYIDFRKDLGWRKWIHEPKGY HANFCLGPCPYIWSLDTQYSKVLALYN
OHNPGASAAPCCVPQALEPLPIVYYVGRKPEVEQLSNMIVRSCKCS GGGGSGGGGESGGEGGS
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK
TEKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS
REEETKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK GGGGSGGGGSGGGGES
RIFAVFIFMTYWHLLNAFTVIVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNIIQF
VHGEEDLEVQHSSYRQRARLLKDQLSLGNAALQITDVKLODAGVYRCMI SYGGADYKRITVKVNAP
YNKINQRILVVDPVTSEHELTCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLFNVTSTLRI
NTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGR
MMDVKKCGIQDTNSKKQSDTHLEET

Fusion protein comprising a sequence of PD-1 ligand (PD-L1), immunoglobulin Fc
{lgG Cy1), and a sequence of Transforming growth factor beta (TGF- p)

PD-L1 + Fc + TGFp-1 (SEQ ID NO: 49):
MRIFAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNIIQ
FVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMI SYGGADYKRITVKVNA
PYNKINQRILVVDPVTSEHELTCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLENVTSTLR
INTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKG
RMMDVKKCGIQDTNSKKQSDTHLERT GGGGSGGGEGESGGGEGS
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHODWLNCKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS
REEETKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVESCSVMHEALANHYTQKSLSLSPGK GGGGSGGGGSGGEGEES
ALDTNYCFSSTEKNCCVRQLYIDFREDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYN
CHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS

Underlined: TGF§-1

Italic: Linker {optional)

Plain: Fc

Bold: human PD-1 ligand 1 or extracellular binding domain of PD-1L (underlined)
(Note: Can replace linker GGGGSGGGGSGGGES SEQ ID NO: 104 with

EPKSCDK SEQ ID NO: 105)

(Note: Can replace underlined aa in Fc: E with D and M with L)
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(i) Transforming growth factor-beta (TGF-$1, TGF-B2, or TGF-83 or a fragment

thereof:

TGF-B1 full sequence (SEQ ID NO: 102):

MPPSGLRLLP LLLPLLRLILV
I SPPSQOGEVPP VPLPEAVLAL
121 YERKVKESPHS IYMLENTSEL
18l YLSNRLLAPS DIPEWLSIDV
Zz41 SSRRGDLATI HGMNRPFLLL
301 DFRKDLGWKW ITHEPKGYHAN

LTPGRPAAGT
YNSTRDRVAG
REAVPEPVLL
TGVVRQWLSH
MATPLERAQH
FCLGPCEYIW

STCKTIDMEL
ESAEPEPEPE
SRAELRLLRL
GGCEVEGERLS
LHSSRORRAL

VKRKRIEATR
ADYYAREVTR
KLEKAEQHVEL
AHCECDSKDN
DITNYCFSSTE

GOILSKLRLS
VIMVENTNKI
YOKYSNDSWR
TLQVDINGES

KENCCVRQLY I

SLDTQYSKVL

ALYNQINPGA

SAAPCCVPQA

3¢l LEPLPIVYYV GRKPKVEQLS

NMIVRSCKCS

Underlined: Mature (active) TGF-31 sequence (Ala 279 ~ Ser 390; 112 aa).

(i) Mature (active) TGF-B1 sequence (Ala 279 — Ser 390; 112 aa)

(SEQ ID NO: 103):

AL DTNYCFEFSSTE KNCCVRQLYI DFRKDLGWKW IHEPKGYHAN FCLGPCPYIW

SLDTQYSKVL ALYNQHNPGA SAAPCCVPQA LEPLPIVYYV CGRKPKVEQLS NMIVRSCKCS
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Fusion proteins comprising an antibody that binds TNF-0, and a sequence of
transforming growth factor-g (TGF-B).

Anti-TNFa heavy chain + TGF-$1 (SEQ ID NO: 50):
EVQLVESGGGLVQPGRSLRLSCAASGFTFDDY AMHWVRQAPGKGLERVSATTWNSGHTIDYADSVEG

RFTISRDNAKNSLYLOMNSLRAEDTAVYYCALVSYLSTASSLDYWGOGTLVTIVSSASTKGPSVEPL

APSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTIVPSSSLG
TQTYICNVNHKPSNTKVDRRKAEPKSCDKTHTCPPCPAPELLGGPSVEFLEFPPRPKDTLMISRTPEVT
CVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWENGKEYXKCKVSNEK
ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVEKGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK
GGGGESGGGESEGEES
ALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYN
QHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS

Anti-TNFa light chain (SEQ ID NO: 78):
DIOMTQSPISLSASVGDRVTITCRASQGIRNY LAWYQOLPGKAPKLLIYAASTLOSGVRPSRFSGSG

SGTDFTLTISSLQPEDVATYYCOQRYNRAPYTFGQGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVY

VCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QGLSSPVTKSFNRGEC

Underlined: anti-TNFa antibody variable region

Plain: anti-TNFa antibody constant region

ltalic: Linker

Bold: Mature (active) human TGF-31

(Note: KKAE SEQ ID NO: 107 can be replaced with KRVE SEQ ID NO: 108 or KKVE
SEQ ID NO: 109)
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Fusion proteins comprising TNFR2 Extracellular ligand binding domain, Fc, and a
sequence from transforming growth factor-p (TGF-§)

TNFR2 ECD + igG Cy1 + TGF-$1 (SEQ ID NO: 51):

LPAQVAFTPYAPEPGSTCRLREYYDQTAQMCCSKCSPGQHAKVEFCTKTSDTVCDSCEDSTYTQLWN
WVPECLSCGSRCSSDQVETQACTREQNRICTCRPGWYCALSKQEGCRLCAPLRKCRPGEFGVARPGT
ETSDVVCKPCAPGTESNTTSSTDICRPHQICNVVAIPGNASMDAVCTSTSPTRSMAPGAVHLPQPV
STRSQHTQPTPEPSTAPSTSFLLPMGPSPPAEGSTGD EPRKSCDK
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAK
TKPREEQCYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTEKTISKAKGOQPREPQVYTLPPS
REEMTRNQVSLTCLVKGFYPSDIAVEWE SNGQPENNYXTTPPVLDSDGSFFLY SKLTVDKSRWQQG
NVEFSCSVMHEALHNHYTQKSLSLSPGK GGEGGSGGEESGEEES
ALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYN
QHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS

Fusion proteins comprising a sequence from transforming growth factor-p (TGF-§),

Fc, and TNFR2 Extracellular ligand binding domain:
TGF-31 + 1gG Cy1 + TNFR2 ECD (SEQ ID NO: 52):

ALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYN
QHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS GGGGSGGGGSGGGGES
THTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT
ISKAKGQPREPQVYTLPPSREEMTRNQVSLTCLVREGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWOQGNVESCSVMHEALHNHYTOKSLSLSPGK GGGGSGGGESGEEES
LPAQVAFTPYAPEPGSTCRLREYYDQTAQMCCSKCSPGOHAKVECTKTSDTVCDSCEDSTYTQLWN
WYPECLSCGSRCSSDQVETQACTREQNRICTCRPGWYCALSKQEGCRLCAPLRKCRPGEGVARPCT
ETSDVVCKPCAPGTEFSNTTSSTDICRPHQICNVVAIPGNASMDAVCTSTSPTRSMAPGAVHLPQPV
STRSQHTQPTPEPSTAPSTSFLLPMGPSPPAEGSTGD

Underlined: TNFR2 ligand-binding domain
Plain: human IgG1 heavy chain constant region (IgG Cy1 domain = H, CH2, CH3)

Italic: Linker
Bold: Mature (active) human TGF-§1

(Note: Can replace linker 1 with GGGGSGGGGSGGGGS SEQ ID NO: 104 or
EPKSCDK SEQ ID NO: 105)
(Note: Can replace underlined aa in Fc: E with D and M with L)
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Fusion proteins comprising anti-CD20 antibody and a sequence from transforming
growth factor-g (TGF-f3)

Anti-CD20 heavy chain + mature TGFB1 sequence (SEQ {D NO: 53):
QVQLQQPGAELVKPGASVEMSCKASGY TFTSYNMHWVKQTPGRGLEWIGAL Y PGNGDTSYNQKFKG

KATLTADKSSSTAYMOLSSLTSEDSAVYYCARSTYYGGDWY FNVWCAGTTVTVSAASTKGPSVERPL

APSSKSTSGGTAALGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLESVVTVPSSSLG
TOTYICNVNHKPSNTKVDKKAEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYXCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSEFFLY SKLTVDKSRWOQGNVESCSVMHEALHNHYTQKSLSLSPGK
GGGGSGGGEESGGGES
ALDTNYCFSSTERNCCVRQOLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYN
QHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS

Anti-CD20 light chain sequence (SEQ ID NO: 72):
QIVLSQSPATLSASPGEKVTMTCRASSSVSY THWFQQOKPGSSPKPWIYATSNLASGVPVRFESGSGS

GTSYSLTISRVEAEDAATYYCQOWTSNPPTFGGGTKLETIKRTVAAPSVFIFPPSDEQLKSGTASVY

CLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHO
GLSSPVTKSTNRGEC

Underlined: anti-CD20 antibody variable region

Plain: anti-CD20 antibody constant region
ftalic: Linker
Bold: Mature (active) human TGF-§1
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Fusion proteins comprising anti-CD25 antibody and a sequence from transforming

growth factor-g (TGF-B).

Anti-CD25 (Daclizumab) heavy chain and TGF-p1 (SEQ ID NO: 54):

QVQLVQSGAE
NCKEFKDKATIT
GPSVFPLAPS
LSSVVTVPSS
LEPPKPKDTL
VVSVLTVLHQ
QVSLTCLVKG
VESCSVMHEA

IDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYNQHNPGASAAPCCVPQALEPLP

VKKPGSSVKV
TADESTNTAY
SKSTSGGTAA
SLGTQTYICN
MISRTPEVTC
DWLNGKEYKC
FYPSDIAVEW
LHNHYTQKSL

SCKASGYTFT
MELSSLRSED
LGCLVRDYFP
VNHKPSNTKV
VVVDVSHEDP
KVSNKALPAP
ESNGOPENNY

SLSPGE GGGGSGGGGSGGGGES ALDTNYCFSSTEKNCCVRQLY

IVYYVGRKPKVEQLSNMIVRSCKCS

SYRMHWVRQA
TAVYYCARGG
EPVIVSWNSG
DKKVEPKSCD
EVKFNWYVDG
IEKTISKAKG
KTTPPVLDSD

Anti-CD25 (Daclizumab) light chain (SEQ ID NO: 75):

DIOMTCSPST
FSGSGSGTEF
DEQLKSGTAS
SKADYEKHKV

Plain: anti-CD25 antibody

LSASVGDRVT
TLTISSLOPD
VVCLLNNFYP
YACEVTHQGL

Italic: Linker
Bold: Mature (active) human TGF-31

ITCSASSSIS
DFATYYCHQR
REAKVQWXVD
SSPVTKSENR

YMHWYQOKPG

PGQGLEWIGY
GVFLDYWGQGT
ALTSGVHTEP
KTHTCPPCPA
VEVHNAKTKP
QPREPQVYTL
GSFFLYSKLT

KAPKLLIYTT

INPSTGYTEY
LVTVSSASTK
AVLOSSGLYS
PELLGGPSVFEF
REEQYNSTYR
PPSRDELTKN
VDKSRWQOGN

SNLASGVPAR

STYPLTFGQG TKVEVKRTVA APSVFIFPPS

NALQSGNSQE SVTEQDSKDS TYSLSSTLTL

GEC
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Anti-CD25 (Basiliximab) heavy chain and TGF-31 (SEQ ID NO: 55):

QLOOSGTVLA
KFEGKAKLTA
PSVFPLAPSS
S3VVTVPSSS
FPPRPKDTLM
VSVLTVLHOD
VSLTCLVKGE
FSCSVMHEAL

RPGASVEMSC
VTSASTAYME
KSTSGGTAAL
LGTQTYICNV
ISRTPEVTCV
WLNGKEYKCK
YPSDIAVEWE
HNHYTQKSLS

KASGYSFTRY
LSSLTHEDSA
GCLVKDYFPE
NHKPSNTKVD
VVDVSHEDPE
VSNKALPAPT
SNGQOPENNYK
LSPGK

WMHWIKQRPG
VYYCSRDYGY
PVIVSWNSGA
KRVEPKSCDK
VEFNWYVDGY
EKTISKAKGQ
TTPPVLDSDG

GGGGESGGGESGEGEES

ALDTNYCFSSTERNCCVRQLY IDFRKDLGWKWIHEPKGYHAN
FCLGPCPYIWSLDTQYSKVLALYNQHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQ
LSNMIVRSCKCS

Anti-CD25 (Basiliximab) light chain (SEQ ID NO: 76):

QIVSTQSPAI
FSGSGSGTSY
QLKSGTASVY
ADYEKHKVYA

Plain: anti-CD25 antibody

MSASPGEKVT
SLTISSMEAE
CLLNNFYPRE
CEVTHQGLSS

ftalic: Linker
Bold: Mature (active) human TGF-p1

MTCSASSSRS
DAATYYCHQR
AKVOWKVDNA
PVTKSFNRGE

QGLEWIGATY
YFDEWGQGTT
LTSGVHTEPA
THTCPPCPAP
EVHNAKTKPR
PREPQVYTLP
SEFLYSKLTV

PGNSDTSYNQ
LTVSSASTKG
VLQSSGLYSL
ELLGGPSVFL
EEQYNSTYRV
PSRDELTXNQ
DKSRWQQGNY

YMOWYQQKPGC TSPKRWIYDT SKLASGVPAR

SSYTFGGGTK LEIKXKRTVAAP SVFIFPPSDE

LOSCNSQESV TEQDSKDSTY SLSSTLTLSK

FIG. 44B
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Fusion proteins comprising IL-2, Fc, and a sequence from transforming growth
factor-f§ (TGF-p).

TGF-§1 + Fc + IL-2 (SEQ ID NO: 56):
ALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIEEPKGYHANFCLGPCPYIWSLDTQYSKVLALYN
QHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS GGGGSGGGGESGGGES
THTCPPCPAPELLGGPSVEFLFPPKPKDTLMISRTPEVTICVVVDVSHEDPEVKENWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS
REEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQOG
NVFSCSVMHEALHNHYTQKSLSLSPGK GGGGSGGGGSCGGGES
APTSSSTKKTQLOLEHLLIDLOMILNGINNYKNPKLTRMLTFKEFYMPKKATELKHLOCLEEELKPL

EEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSTIISTL

T

IL-2 + Fc + TGF-B1 (SEQ ID NO: 57):
APTSSSTKKTCLOLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPRKKATELKHLOCLEEELKPL

EEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFINRWITFCQOSIISTL

T GGGGSGGEGSGGGGES
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPS
REEMTRNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOQG
NVESCSVMHEALHNHYTORSLSLSPGK GGGGSGEEGSGGEGES
ALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYN
QHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS

Underlined: 1L-2 fragment

italic: Linker (optional)

Plain: F¢

Bold: Mature (active) human TGF-$1

{Note: Can replace linker 1 GGGGSGGGGSGGGGS SEQ 1D NO: 104 with
EPKSCDK SEQ ID NO: 105)

{Note: Can replace underlined aa in Fc: E with D and M with L)
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Fusion protein comprising anti-CD4 antibody and a sequence from transforming
growth factor-p (TGF-§).

Anti-CD4 heavy chain and TGF-B1 (SEQ ID NO: 58)

Heavy chain fusion protein:

QVOLOEAGPGLVKPSETLSLTCSVSGGSISCDYYWEFWIRQSPGKGLEWIGYTYGSGGGTNYNPSLN

NRVSISIDTSKNLFSLKLRSVTAADTAVYYCASNILKYLHWLLYWGOGVLVTIVSSASTKGPSVEPL

APSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLYSSGLYSLSSVVTVPSSSLG
TOQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVENK
ALPAPIERKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWOQGNVESCSVMHEALANHYTORKSLSLEPGK
GGGGSGGGEESGEGEGES
ALDTNYCEFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYN
QHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS

Anti-CD4 light chain (SEQ ID NO: 77)

Light chain:

SYELSQPRSVSVSPGQTAGEFTCGGDNVGREKSVOWYQOKPPQAPVLVIYADSERPSGIPARFSGSNS

GNTATLTISGVEAGDEADYYCQVWDSTADAWVFGGGTRLTVLGRTVAAPSVFIFPPSDEQLKSGTA

SVVCLLNNFYPREAKVQWKVDNALQSGNSCESVTEQDSKDSTYSLSSTLTLSKADYERKHKVYACEV
THOGLSSPVTKSENRGEC

Underlined: Anti-CD4 antibody variable region

Plain: Anti-CD4 antibody constant region
ltalic: Linker
Bold: Mature {active) human TGF-$1
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Fusion proteins comprising the extracellular domain of CTLA-4, Immunoglobulin Fc
(lgG Cy1), and a sequence from a sequence from transforming growth factor-j
(TGF-B)

Oncostatin M signal peptide + CTLA-4 ECD + IgG Cy1 + TGF-$1 (SEQ ID NO: 59):

MGVLLTQRTLLSLVLALLFPSMASMAMHVAQPAVVLASSRCIASFVCEYASPCKATEVRVTVLROA
DSQVTEVCAATYMMGNELTFLDDSICTGTSSGNQVNLTIQGLRAMDTGLY ICKVELMYPPPYYLGT
GNGTQRIYVIDPEPCPDSDQEPRSCDK THTCPPCPAPELLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTENQVSLTCLVKGFYPSDIAVEWESN
GOPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOQGNVESCSVMHEALHNHYTOKSLSLSPGK
GGEGSGGEEGESGEEGEES
ALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYN
QHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS

Fusion proteins comprising a sequence from transforming growth factor-p (TGF-§),
Immunoglobulin Fc (IgG Cy1), and a sequence from the extracellular domain of
CTLA-4

TGF-1 + IgG Cy1 + CTLA-4 ECD (SEQ ID NO: 60):

ALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYN
QHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS EPKSCDK
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTICVVVDVSHEDPEVKEFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS
RDELTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGE
NVFSCSVMHEALHNHYTQKSLSLSPGK GGGGSGGGGSGGGES
AMHVAQPAVVLASSRGIASFVCEYASPGKATEVRVIVLROADSQVTEVCAATYMMGNELTFLDDST
CTGTSSGNQVNLTTOGLRAMDTGLYICKVELMYPPPYYLGIGNGTQIYVIDPEPCPDSD

Underiined Italic: Oncostatin M Signal Peptide (-25 to -1)

Underlined: CTLA-4 extracellular domain (1-125)

Plain: human IgG1 heavy chain constant region (IgG Cy1 domain = H, CH2, CH3)
Italic: Linker (optional)

Bold: Mature (active) human TGF-$1

(Note: Optional C to S conversion in 1gG sequence (bold underlined))

(Note: The linker QEPKSCDK SEQ ID NO: 110 can be replaced with EPKSCDK SEQ
ID NO: 105 or another linker sequence)

FIG. 47

Bicara Ex. 1013
Bicara v. JHU - PGR2026-00025



U.S. Patent Sep. 13,2016 Sheet 55 of 75 US 9,441,044 B2

Fusion proteins comprising an antibody that binds TNF-¢, and a RANKL-binding
sequence of receptor activator of nuclear factor-kB (RANK)

Anti-TNFa heavy chain + RANK ectodomain (SEQ ID NO: 61):
EVQLVESGGGLVQPGRSLRLSCAASGEFTFDDYAMHWVROAPGKGLEWVSAITWNSGHIDYADSVEG

RETISRDNAKNSLYLOMNSLRAEDTAVYYCALVSYLSTASSLDYWGQGTLVTVSSASTKGPSVEPL

APSSKSTSGGTAALGCLVRDYFPEPVIVSWNSGALTSGVATEFPAVLOSSGLY SLESVVIVPSSSLG
TOTYICNVNHKPSNTKVDKKAEPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNK
ALPAPIEKTISKAKGOPREPOVYTLPPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGCPENNYK
TTPPVLDSDGSEFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK
GGGGSGGGEGSGGGGES QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP
CGPDEYLDSW NEEDKCLLHK VCDTGKALVA VVAGNSTTPR RCACTAGYHW SQDCECCRRN
TECAPGLGAQ HPLQLNKDTV CKPCLAGYFS DAFSSTDKCR PWINCTFLGK RVEHHGTEKS
DAVCSSSLPA RKPPNEPHVY LPG

Anti-TNF« light chain (SEQ 1D NO: 78):
DIQMTQSPSSLSASVGDRVTITCRASGGIRNYLAWYQQLPGKAPKLLIYAASTLOSGVPSRFSGSG

SGTDEFTLTISSLOPEDVATYYCQRYNRAPYTFGQGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASY

VCLLNNFYPREAKVOWKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QGLSSRPVTKSENRGEC

Underlined: anti-TNFa antibody variable region

Plain: anti-TNFa antibody constant region

Italic: Linker

Bold: RANK ectodomain

(Note: KKAE SEQ ID NO: 107 can be replaced with KRVE SEQ ID NO: 108 or KKVE
SEQ ID NO: 109)
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Fusion proteins comprising TNFR2 Extracellular ligand binding domain, F¢, and a
RANKL-binding sequence of receptor activator of nuclear factor-kB (RANK)
TNFR2 ECD + IgG Cy1 + RANK ectodomain (SEQ ID NO: 62):

LPAQVAFTPYAPEPGSTCRLREYYDOTAQMCCSKCSPGOHAKVEFCTKTSDTVCDSCEDSTYTQLWN
WVPECLSCGSRCSSDOVETQACTREQNRICTCRPGWYCALSKQEGCRLCAPLRKCRPGEGVARPGT
ETSDVVCKPCAPGTFSNTTSSTDICRPHQICNVVAIPGNASMDAVCTSTSPTRSMAPGAVHLPQPV
STRSQHTQPTPEPSTAPSTSFLLPMGPSPPAEGSTGD EPKSCDK
THTCPPCPAPELLGGPSVFLFPPKPXKDTLMISRTPEVTICVVVDVSHEDPEVKFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS
REEMTKNQVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQG
NVESCSVMHEALHNHYTQKSLSLSPGK GGGGSGGGESGGGES QI APPCTSEKHY
EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP CGPDEYLDSW NEEDKCLLHK VCDTGKALVA
VVAGNSTTPR RCACTAGYHW SQDCECCRRN TECAPGLGAQ HPLQLNKDTV CKPCLAGYFS
DAFSSTDKCR PWTNCTFLGK RVEHHGTEKS DAVCSSSLPA RKPPNEPHVY LPG

Fusion proteins comprising a RANKL-binding sequence of receptor activator of
nuclear factor-kB (RANK), Fc, and TNFR2 Extracellular ligand binding domain:
RANK ectodomain + igG Cy1 + TNFR2 ECD (SEQ ID NO: 63):

QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP CGPDEYLDSW
NEEDKCLLHK VCDTGKALVA VVAGNSTTPR RCACTAGYHW SQDCECCRRN TECAPGLGAQ
HPLQLNKDTV CKPCLAGYFS DAFSSTDKCR PWINCTFLGK RVEHHGTEKS DAVCSSSLPA
RKPPNEPHVY LPG

GGGGSGGGGEEGEEEES THTCPPCPAPELLGGPSVELERPPKPKDTLMISRTPEVTCYVVDVSHE
DPEVKENWYVDGVEVHENAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCRKVSNKALPAP TERT
ISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYXTTPPVLDSED
GSFFLYSKLTVDKSRWOQGNVESCSVMHEALHNHYTQKSLSLSPGK GGEGSGGEESGEGES
LPAQVAFTPYAPEPGSTCRLREYYDQTAQMCCSKCSPGQHARVECTKTSDTVCDSCEDSTYTOLWN
WVPECLSCGSRCSSDQVETQACTREQNRICTCRPGWYCALSKQEGCRLCAPLRKCRPGFGVARPGT
ETSDVVCKPCAPGTEFSNTTSSTDICRPHQICNVVAIPGNASMBDAVCTSTSPTRSMAPGAVHLPQPV
STRSQHTQPTPEPSTAPSTSFLLPMGPSPPAEGSTGD

Underlined: TNFR2 ligand-binding domain
Plain: human IgG1 heavy chain constant region (IgG Cv1 domain = H, CH2, CH3)

ltalic: Linker
Bold: RANK ectodomain

(Note: Can replace linker 1 with GGGGSGGGGSGGGGS SEQ ID NO: 104 or
EPKSCDK SEQ ID NO: 105)
(Note: Can replace underlined aa in Fc: E with D and M with L)
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Fusion proteins comprising the extracellular domain of CTLA-4, Inmunoglobulin Fc
(lgG Cvy1), and a RANKL-binding sequence of receptor activator of nuclear factor-kB
(RANK)

Oncostatin M signal peptide + CTLA-4 ECD + IgG Cy1 + RANK ectodomain (SEQ ID NO:
64):
MGEVLLTQRILLSLVLALLFPSMASMAMAVAQPAVVLASSRGIASFVCEYASPGKATEVRVTVLROA
DSQVTEVCAATYMMGNELTFLDDSICTCETSSGNQVNLTIOGLRAMDTGLY ICKVELMYPPPYYLGT
GNGTQIYVIDPEPCPLSDCEPKSCDK THTCPPCPAPELLGGPSVEFLEFPPKPKDTLM
ISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YRCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHANHYTQKSLSLSPGK
GGGESGEEEESGEEES QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP
CGPDEYLDSW NEEDKCLLHK VCDTGKALVA VVAGNSTTPR RCACTAGYHRW SQDCECCRRN
TECAPGLGAQ HPLQLNKDTV CKPCLAGYFS DAFSSTDKCR PWTNCTFLGK RVEHHGTEKS
DAVCSSSLPA RKPPNEPHVY LPG

Fusion proteins comprising a RANKL-binding sequence of receptor activator of
nuclear factor-kB (RANK), Immunoglobulin Fc (IgG Cy1), and a sequence from the
extracellular domain of CTLA-4

RANK ectodomain + IgG Cy1 + CTLA-4 ECD (SEQ ID NO: 65):

QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP CGPDEYLDSW
NEEDKCLLHK VCDTGKALVA VVAGNSTTPR RCACTAGYHW SQDCECCRRN TECAPGLGAQ
HPLQLNKDTV CKPCLAGYFS DAFSSTDKCR PWINCTFLGK RVEHHGTEKS DAVCSSSLPA
RKPPNEPHVY LPG FEPKSCDK
THTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVICVVVDVSHEDPEVRKFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHCDWLNGKEYXKCKVSNKALPAPIEXKTISKAKGQPREPQVYTLPPS
RDELTENQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQOG
NVESCSVMHEALHNHYTQKSLSLSPGK GGGGSGGGGSGGGGS
AMHVAQPAVVLASSRGIASEFVCEYASPGKATEVRVIVLROQADSQVTEVCAATYMMGNELTEFLDDST
CTGTSSGNQVNLTIQGLRAMDTGLYICKVELMYPPPYYLGIGNGTQIYVIDPEPCPDSD

Underlined Italic: Oncostatin M Signal Peptide (-25 to -1)

Underlined: CTLA-4 extracellular domain (1-125)

Plain: human IgG1 heavy chain constant region (IgG Cy1 domain = H, CH2, CH3)
Italic: Linker (optional)

Bold: RANK ectodomain

(Note: Optional C to S conversion in IgG sequence (bold underlined))

(Note: The linker QEPKSCDK SEQ ID NO: 110 can be replaced with EPKSCDK SEQ
ID NO: 105 or another linker sequence)
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Fusion proteins comprising a RANKL-binding sequence of receptor activator of
nuclear factor-kB (RANK), Fc, and a sequence from transforming growth factor-p
{TGF-p).

TGF-$1 + Fc + RANK ectodomain (SEQ ID NO: 66):
ALDTNYCFSSTEKNCCVRQLY IDFREDLGWKWIHE PXGYHANFCLGPCPYTWSLDTQYSKVLALYN

QHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS GCGGSGGGGSGGGES

THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLRPPS
REEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFLY SKLTVDKSRWOOG
NVESCSVMHEALHNHYTQOKSLSLSPGK GGGGSGGGGSGGEGGS QI APPCTSEKHY
EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP CGPDEYLDSW NEEDKCLLHK VCDTGKALVA
VVAGNSTTPR RCACTAGYHW SQDCECCRRN TECAPGLGAQ HPLQLNKDTV CKPCLAGYFES
DAFSSTDKCR PWINCTFLGK RVEHHGTEKS DAVCSSSLPA RKPPNEPHVY LPG

RANK ectodomain + Fc + TGF-$1 (SEQ ID NO: 67):

QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP CGPDEYLDSW
NEEDKCLLHK VCDTGKALVA VVAGNSTTPR RCACTAGYHW SQDCECCRRN TECAPGLGAQ
HPLOQLNKDTV CKPCLAGYFS DAFSSTDKCR PWINCTFLGK RVEHHGTEKS DAVCSSSLPA
RKPPNEPHVY LPG GGGGSGGGGSGGGGS
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPS
REEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDESRWQOG
NVESCSVMHEALHNAYTQOKSLSLSPGK GGGGSGGEGSGGEES
ALDTNYCFSSTEKNCCVROLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYN
QHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS

Underlined: Mature (active) human TGF-31

ftalic: Linker (optional)

Plain: Fc

Bold: RANK ectodomain

(Note: Can replace linker 1 GGGCGSGGGGSGGEGS SEQ ID NO: 104 with
EPrRSCDK SEQ ID NO: 105)

(Note: Can replace underlined aa in Fc: E with D and M with L)
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Fusion proteins comprising a RANKL-binding sequence of receptor activator of
nuclear factor-kB (RANK), Fc, and a sequence from PD-1 ligand 1

PD-1L1 + Fc + RANK ectodomain (SEQ ID NO: 68):
RIFAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMT IECKFPVEKQLDLAALIVYWEMEDKNI IQFVHGEED

LKVQHSSYRQRARLLKDQLSLGNAALQITDVKLODAGVYRCMISYGGADYKRITVKVNAPYNKINQRILVVD
PVTSEHELTCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLFNVTSTLRINTTTNEIFYCTFRRLDPE
ENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGRMMDVKKCGIQDTNSKKQSDTHLEE

T GGGGSGEGESGGEES

THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVIDVSHEDPEVKENWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWILNGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVYTLPPSREEMTRNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOQCGNVESCSVMHEALHNHYTQ
KSLSLSPGK GGGGSGGGGSGGGES QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC TTTSDSVCLP

CGPDEYLDSW NEEDKCLLHK VCDTGKALVA VVAGNSTTPR RCACTAGYHW SQDCECCRRN

TECAPGLGAQ HPLQLNKDTV CEPCLAGYFS DAFSSTDKCR PWTNCTFLGK RVEHHGTEKS

DAVCSSSLPA RKPPNEPHVY LPG

RANK ectodomain + Fc + PD-1L1 (SEQ ID NO: 69):
QI APPCTSEKHY EHLGRCCNKC EPGKYMSSKC TTTSDSVCLE CGPDEYLDSW NEEDKCLLHK

VCDTGKALVA VVAGNSTTPR RCACTAGYHW SQDCECCRRN TECAPCLGAQ HPLQLNKDIV

CKPCLAGYFE DAFSSTDKCR PWTNCTFLGK RVEHHGTEKS DAVCSSSLPA REKPPNEPHVY LPG

GGGGSGEGEGSEEEGES
THTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTC
KSLSLSPGK GGGGSGGEGESGEGEES
RIFAVFIFMTYWHLLNAFTVIVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNI IQFVHGEED
LEKVQHSSYRQRARLLKDQLSLGNAALQITDVKLODAGVYRCMISYGGADYKRITVKVNAPYNKINQRILVVD
PVTSEHELTCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLENVT STLRINTTTNEI FYCTFRRLDPE
ENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGRMMDVKKCGIQDTNSKKQSDTHLEE
T

Bold: PD-1L1 (May use PD-1L1 extracellular domain — underlined)
ltalic: Linker (optional)

Plain: Fc

Underlined: RANK ectodomain

(Note: Can replace linker 1 GGGGSEGGG5GEGES SEQ 1D NO: 104 with
EPKSCDK SEQ 1D NO: 105)

(Note: Can replace underlined aa in Fc: E with D and M with L)
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COMPOSITIONS AND METHODS FOR
TARGETED IMMUNOMODULATORY
ANTIBODIES AND FUSION PROTEINS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation application of U.S.
application Ser. No. 13/582,717 filed Oct. 17, 2012, now
pending; which is a 35 USC §371 National Stage application
of International Application No. PCT/US2011/027317 filed
Mar. 4, 2011; which claims the benefit under 35 USC
§119(e) to U.S. Application Ser. No. 61/435,671 filed Jan.
24, 2011 and to U.S. Application Ser. No. 61/311,255 filed
Mar. 5, 2010. The disclosure of each of the prior applications
is considered part of and is incorporated by reference in the
disclosure of this application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to the field of
targeted immunomodulatory antibodies and fusion proteins
for cancer therapy and more specifically to composition and
methods for targeted immunostimulatory or immunosup-
pressive antibodies and fusion proteins to counteract or
induce immune tolerance of cancer cells.

2. Background Information

The immune system provides the human body with a
means to recognize and defend itself against microorgan-
isms and substances recognized as foreign or potentially
harmful. While passive immunotherapy of cancer with
monoclonal antibodies and passive transfer of T cells to
attack tumor cells have demonstrated clinical efficacy, the
goal of active therapeutic vaccination to induce these
immune effectors and establish immunological memory
against tumor cells has remained challenging. Several
tumor-specific and tumor-associated antigens have been
identified, yet these antigens are generally weakly immuno-
genic and tumors employ diverse mechanisms to create a
tolerogenic environment that allows them to evade immu-
nologic attack. Strategies to overcome such immune toler-
ance and activating robust levels of antibody and/or T cell
responses hold the key to effective cancer immunotherapy.

SUMMARY OF THE INVENTION

The present invention is based on the seminal discovery
that targeted immunomodulatory antibodies and fusion pro-
teins can counteract or reverse immune tolerance of cancer
cells. Cancer cells are able to escape elimination by chemo-
therapeutic agents or tumor-targeted antibodies via specific
immunosuppressive mechanisms in the tumor microenvi-
ronment and such ability of cancer cells is recognized as
immune tolerance. Such immunosuppressive mechanisms
include immunosuppressive cytokines (for example, Trans-
forming growth factor beta (TGF-f)) and regulatory T cells
and/or immunosuppressive myeloid dendritic cells (DCs).
By counteracting tumor-induced immune tolerance, the
present invention provides effective compositions and meth-
ods for cancer treatment, optional in combination with
another existing cancer treatment. The present invention
provides strategies to counteract tumor-induced immune
tolerance and enhance the antitumor efficacy of chemo-
therapy by activating and leveraging T cell-mediated adap-
tive antitumor immunity against resistant or disseminated
cancer cells.
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In one embodiment, the present invention provides a
molecule including a targeting moiety fused with an immu-
nomodulatory moiety. The targeting moiety specifically
binds a target molecule, and the immunomodulatory moiety
specifically binds one of the following molecules: (i) Trans-
forming growth factor-beta (TGF-f); (i) Programmed
death-1 ligand 1 (PD-L1) or Programmed death-1 ligand 2
(PD-L2); (iii)) Receptor activator of nuclear factor-kB
(RANK) ligand (RANKL); (iv) Transforming growth factor-
beta receptor (TGF-BR); (v) Programmed death-1 (PD-1);
and (vi) Receptor activator of nuclear factor-kB (RANK).

In one aspect, the targeting moiety includes an antibody,
antibody fragment, scFv, or Fc-containing polypeptide that
specifically binds a component of a tumor cell, tumor
antigen, tumor vasculature, tumor microenvironment, or
tumor-infiltrating immune cell. In one aspect, the targeting
moiety specifically binds epidermal growth factor receptor
(EGFR1, Erb-Bl), HER2/neu (Erb-B2), CD20, Vascular
endothelial growth factor (VEGF), insulin-like growth fac-
tor receptor (IGF-1R), TRAIL-receptor, epithelial cell adhe-
sion molecule, carcino-embryonic antigen, Prostate-specific
membrane antigen, Mucin-1, CD30, CD33, or CD40.

In one aspect, the targeting moiety specifically binds a
component of a regulatory T cell, myeloid suppressor cell,
or dendritic cell. In another aspect, the targeting moiety
specifically binds one of the following molecules: (i) CD4;
(i1) CD25 (IL-2a receptor; IL-2aR); (iii) cytotoxic T-lym-
phocyte antigen-4 (CTLA-4; CD152); (iv) Interleukin-10
(AL-10); (v) Transforming growth factor-beta receptor (TGF-
BR); (vi) Transforming growth factor-beta (TGF-f); (vii)
Programmed Death-1 (PD-1); (viii) Programmed death-1
ligand (PD-L1 or PD-L2); (ix) Receptor activator of nuclear
factor-kB (RANK); or (x) Receptor activator of nuclear
factor-kB (RANK) ligand (RANKL).

In one aspect, the immunomodulatory moiety specifically
binds one of the following molecules: (i) Transforming
growth factor-beta (TGF-f); (ii) Programmed death-1 ligand
(PD-L1 or PD-L2); or (iii) Receptor activator of nuclear
factor-kB (RANK) ligand (RANKL).

In one aspect, the immunomodulatory moiety includes a
molecule that binds TGF-f. In another aspect, the immuno-
modulatory moiety includes an extracellular ligand-binding
domain of Transforming growth factor-beta receptor TGF-
PRII, TGF-pRIIb, or TGF-BRIIL. In another aspect, the
immunomodulatory moiety includes an extracellular ligand-
binding domain of TGF-BRIIL. In an additional aspect, the
immunomodulatory moiety inhibits the activity or function
of TGF-.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
HER2/neu, EGFR1, CD20, vascular endothelial growth
factor (VEGF), cytotoxic T-lymphocyte antigen-4 (CTLA-
4), CD25 (IL-2a receptor; IL-2aR), or CD4. In an additional
aspect, the immunomodulatory moiety includes an extracel-
lular ligand-binding domain of TGF-BRII. In another aspect,
the molecule includes an amino acid sequence correspond-
ing to SEQIDNO: 1, 2, 3,4, 5,6,7, 8,9 or 10.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
Programmed Death-1 (PD-1), Programmed death-1 ligand 1
(PD-L1), or Programmed death-1 ligand 2 (PD-L2). In
another aspect, the targeting moiety includes an extracellular
ligand-binding domain or ectodomain of Programmed
Death-1 (PD-1). In an additional aspect, the immunomodu-
latory moiety includes an extracellular ligand-binding
domain of TGF-BRII. In another aspect, the molecule
includes PD-1 ectodomain, immunoglobulin Fc region, and
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TGFBRII ectodomain. In another aspect, the molecule
includes an amino acid sequence corresponding to SEQ ID
NO: 11 or 12.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
Receptor activator of nuclear factor-kB (RANK) or Recep-
tor activator of nuclear factor-«B ligand (RANKL). In
another aspect, the targeting moiety includes an extracellular
ligand-binding domain or ectodomain of Receptor activator
of nuclear factor-kB (RANK). In an additional aspect, the
immunomodulatory moiety includes an extracellular ligand-
binding domain of TGF-BRII. In another aspect, the mol-
ecule includes RANK ectodomain, immunoglobulin Fc
region, and TGFBRII ectodomain. In another aspect, the
molecule includes an amino acid sequence corresponding to
SEQ ID NO: 13 or 14.

In one aspect, the immunomodulatory moiety includes a
molecule that specifically binds to Programmed death-1
ligand 1 (PD-L1) or Programmed death-1 ligand 2 (PD-L2).
In another aspect, the immunomodulatory moiety includes
an extracellular ligand-binding domain or ectodomain of
Programmed Death-1 (PD-1). In an additional aspect, the
immunomodulatory moiety inhibits the activity or function
of Programmed death-1 ligand 1 (PD-L1).

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
HER2/neu, EGFR1, CD20, vascular endothelial growth
factor (VEGF), cytotoxic T-lymphocyte antigen-4 (CTLA-
4), CD25 (IL-2a receptor; IL-20R), or CD4. In an additional
aspect, the immunomodulatory moiety includes an extracel-
lular ligand-binding domain or ectodomain of Programmed
Death-1 (PD-1). In another aspect, the molecule includes an
amino acid sequence corresponding to SEQ ID NO: 15, 16,
17, 18, 19, 20, 21, 22, 23, or 24.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
Receptor activator of nuclear factor-kB (RANK) or Recep-
tor activator of nuclear factor-kB ligand (RANKL). In
another aspect, the targeting moiety includes an extracellular
ligand-binding domain or ectodomain of Receptor activator
of nuclear factor-kB (RANK). In an additional aspect, the
immunomodulatory moiety includes an extracellular ligand-
binding domain of Programmed Death-1 (PD-1). In another
aspect, the molecule includes RANK ectodomain, immuno-
globulin Fe region, and PD-1 ectodomain. In another aspect,
the molecule includes an amino acid sequence correspond-
ing to SEQ ID NO: 25 or 26.

In one aspect, the immunomodulatory moiety includes a
molecule that specifically binds to Receptor activator of
nuclear factor-kB ligand (RANKL). In another aspect, the
immunomodulatory moiety includes an extracellular ligand-
binding domain or ectodomain of Receptor activator of
nuclear factor-kB (RANK). In an additional aspect, the
immunomodulatory moiety inhibits the activity or function
of Receptor activator of nuclear factor-kB ligand (RANKL).

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
HER2/neu, EGFR1, CD20, vascular endothelial growth
factor (VEGF), cytotoxic T-lymphocyte antigen-4 (CTLA-
4), CD25 (IL-2a receptor; IL-20R), or CD4. In an additional
aspect, the immunomodulatory moiety includes an extracel-
lular ligand-binding domain or ectodomain of Receptor
activator of nuclear factor-kB (RANK). In another aspect,
the molecule includes an amino acid sequence correspond-
ing to SEQ ID NO: 27, 28, 29, 30, 31, 32, 33, 34, 35, or 36.

In one aspect, the immunomodulatory moiety includes a
sequence from Programmed death-1 ligand 1 (PD-L1) or
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Programmed death-1 ligand 2 (PD-L2). In an additional
aspect, the immunomodulatory moiety increases the func-
tion of PD-1.

In one aspect, the targeting moiety specifically binds to
Tumor Necrosis Factor-o. (TNF-a), and the immunomodu-
latory moiety includes a sequence from Programmed
death-1 ligand 1 (PD-L1) or Programmed death-1 ligand 2
(PD-L2). In an additional aspect, the targeting moiety
includes an antibody that binds TNF-a, and the immuno-
modulatory moiety includes a sequence from PD-1 ligand 1
(PD-L1 or B7-H1). In another aspect, the molecule includes
an amino acid sequence corresponding to SEQ ID NO: 37.
In another aspect, the targeting moiety includes an extracel-
lular ligand-binding domain of tumor necrosis factor recep-
tor 2 (TNFR2), and the immunomodulatory moiety includes
a sequence from PD-1 ligand 1 (PD-L1 or B7-HI1). In
another aspect, the molecule includes TNFR2 Extracellular
ligand binding domain, immunoglobulin Fc region, and a
sequence from PD-L1. In another aspect, the molecule
includes an amino acid sequence corresponding to SEQ ID
NO: 38 or 39.

In one aspect, the targeting moiety includes an antibody or
antibody fragment that specifically binds to CD20, CD25, or
CD4, and the immunomodulatory moiety includes a
sequence from Programmed death-1 ligand 1 (PD-L1) or
Programmed death-1 ligand 2 (PD-L2). In another aspect,
the molecule includes an amino acid sequence correspond-
ing to SEQ ID NO: 40, 41, 42, 43, 44, or 45.

In one aspect, the targeting moiety includes the extracel-
lular domain of CTLA-4 and immunoglobulin Fc region
(IgG Cyl), and the immunomodulatory moiety includes a
sequence from Programmed death-1 ligand 1 (PD-L1) or
Programmed death-1 ligand 2 (PD-L2). In another aspect,
the molecule includes an amino acid sequence correspond-
ing to SEQ ID NO: 46 or 47.

In one aspect, the targeting moiety includes transforming
growth factor-p (TGF-f) and immunoglobulin Fc region
(IgG Cyl), and the immunomodulatory moiety includes a
sequence from Programmed death-1 ligand 1 (PD-L1) or
Programmed death-1 ligand 2 (PD-L2). In an additional
aspect, the molecule includes an amino acid sequence cor-
responding to SEQ ID NO: 48 or 49.

In one aspect, the immunomodulatory moiety includes a
sequence from transforming growth factor-f (TGF-f). In an
additional aspect, the immunomodulatory moiety activates
the signaling function of transforming growth factor-f§
(TGF-B) receptor.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
Tumor Necrosis Factor-o. (TNF-a), and the immunomodu-
latory moiety includes a sequence from transforming growth
factor-f (TGF-f). In an additional aspect, the targeting
moiety includes an antibody that binds TNF-c, and the
immunomodulatory moiety includes a sequence from TGF-
. In another aspect, the molecule includes an amino acid
sequence corresponding to SEQ ID NO: 50. In one aspect,
the targeting moiety includes an extracellular ligand-binding
domain of tumor necrosis factor receptor 2 (TNFR2). In
another aspect, the molecule includes TNFR2 Extracellular
ligand binding domain, immunoglobulin Fc region, and a
sequence from transforming growth factor-f (TGF-f). In
another aspect, the molecule includes an amino acid
sequence corresponding to SEQ ID NO: 51 or 52.

In one aspect, the targeting moiety includes an antibody or
antibody fragment that specifically binds to CD20, CD25
(AL-2¢. receptor; IL-20R), or CD4, and the immunomodu-
latory moiety includes a sequence from transforming growth
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factor-p (TGF-$). In an additional aspect, the molecule
includes an amino acid sequence corresponding to SEQ ID
NO: 53, 54, 55, 56, 57 or 58.

In one aspect, the targeting moiety includes an extracel-
lular domain of CTLA-4 and immunoglobulin Fc region
(IgG Cyl), and the immunomodulatory moiety includes a
sequence from transforming growth factor-f (TGF-f). In
another aspect, the molecule includes an amino acid
sequence corresponding to SEQ ID NO: 59 or 60.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
Tumor Necrosis Factor-o. (TNF-a), and the immunomodu-
latory moiety includes an extracellular RANKL-binding
domain or ectodomain of Receptor activator of nuclear
factor-kB (RANK). In an additional aspect, the targeting
moiety includes an antibody that binds TNF-c, and the
immunomodulatory moiety includes a sequence from an
extracellular RANKL-binding domain or ectodomain of
RANK. In another aspect, the molecule includes an amino
acid sequence corresponding to SEQ ID NO: 61. In one
aspect, the targeting moiety includes an extracellular ligand-
binding domain of tumor necrosis factor receptor 2
(TNFR2). In another aspect, the molecule includes TNFR2
Extracellular ligand binding domain, immunoglobulin Fc
region, and a sequence from an extracellular RANK-binding
domain or ectodomain of RANK. In another aspect, the
molecule includes an amino acid sequence corresponding to
SEQ ID NO: 62 or 63.

In one aspect, the targeting moiety includes an extracel-
lular domain of CTLA-4 and immunoglobulin Fc region
(IgG Cyl), and the immunomodulatory moiety includes an
extracellular RANKL-binding domain or ectodomain of
Receptor activator of nuclear factor-kB (RANK). In another
aspect, the molecule includes an amino acid sequence cor-
responding to SEQ ID NO: 64 or 65.

In one aspect, the targeting moiety includes a sequence
from transforming growth factor-f§ (TGF-f) and immuno-
globulin Fc region (IgG Cyl), and the immunomodulatory
moiety includes an extracellular RANKL-binding domain or
ectodomain of Receptor activator of nuclear factor-xB
(RANK). In another aspect, the molecule includes an amino
acid sequence corresponding to SEQ ID NO: 66 or 67.

In one aspect, the targeting moiety includes a sequence
from Programmed death-1 ligand 1 (PD-L1) and immuno-
globulin Fc region (IgG Cyl), and the immunomodulatory
moiety includes an extracellular RANKL-binding domain or
ectodomain of Receptor activator of nuclear factor-xB
(RANK). In another aspect, the molecule includes an amino
acid sequence corresponding to SEQ ID NO: 68 or 69.

In various aspects, the molecule is fused or directly linked
to one or more antigen, antigenic determinant, or epitope.

In another embodiment, the present invention provides a
composition including the molecule of the invention and a
cell, wherein the cell is a tumor cell, immune cell, or
dendritic cell.

In another embodiment, the present invention provides a
method of counteracting or overcoming immune tolerance.
The method includes administering to a subject in need
thereof one or more molecule of the invention.

In another embodiment, the present invention provides a
method of preventing or treating a neoplastic disease. The
method includes administration to a subject in need thereof
one or more molecule of the invention. In various aspects,
the subject is administered one or more molecule of the
invention in combination with another anticancer therapy. In
one aspect, the anticancer therapy includes a chemothera-
peutic molecule, antibody, small molecule kinase inhibitor,
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hormonal agent or cytotoxic agent. In another aspect, the
anticancer therapy includes ionizing radiation, ultraviolet
radiation, cryoablation, thermal ablation, or radiofrequency
ablation.

In another embodiment, the present invention provides a
method of preventing or treating a neoplastic disease. The
method includes administration to a subject in need thereof
an antibody that targets and depletes CD4+ regulatory T
cells (Tregs) in combination with another cytotoxic antican-
cer therapy. In one aspect, the antibody that targets and
depletes Tregs is an anti-CD4 antibody. In various aspects,
the cytotoxic anticancer therapy includes a chemotherapeu-
tic molecule, tumor-targeted antibody, small molecule
kinase inhibitor, hormonal agent or tumor-targeted cytotoxic
agent. In another aspect, the cytotoxic anticancer therapy
includes ionizing radiation, ultraviolet radiation, cryoabla-
tion, thermal ablation, or radiofrequency ablation.

In another embodiment, the subject is administered one or
more molecule of the invention in combination with any
vaccine. In another aspect, the vaccine includes a tumor
antigen, tumor-associated antigen, tumor epitope, tumor
antigen-containing fusion protein, tumor cell, or dendritic
cell. In another aspect, the vaccine includes a pathogen
antigen, pathogen-associated antigen, pathogen epitope, or
pathogen antigen-containing fusion protein.

In another embodiment, the present invention provides a
method for treating immune cells wherein the cells are
contacted ex vivo or in vitro with a molecule of the inven-
tion. In another embodiment, the present invention provides
a method of treatment of a neoplastic disease. The method
includes administering to a subject in need thereof a com-
position of immune cells contacted with a molecule of the
invention.

In another embodiment, the present invention provides a
method of inducing or promoting immune tolerance. The
method includes administering to a subject in need thereof
one or more molecule of the invention.

In another embodiment, the present invention provides a
method of preventing or treating an autoimmune or inflam-
matory disease including administering to a subject in need
thereof one or more molecule of the invention. In one aspect,
the subject is administered one or more molecule of the
invention in combination with another anti-inflammatory or
immunosuppressive therapy. In another embodiment, the
present invention provides a method of treatment of immune
cells wherein the cells are contacted ex vivo or in vitro with
a molecule of the invention. In another embodiment, the
present invention provides a method of treating an autoim-
mune or inflammatory disease or preventing rejection of
grafted cells or tissue. The method includes administering to
a subject in need thereof a composition of immune cells
contacted with a molecule of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A-1C show exemplary amino acid sequences of
transforming growth factor beta receptor type II (TGF-p-
RII) or TGF-B-RIIB or a fragment thereof, including (i)
Transforming growth factor beta receptor type II (TGF-f-
RID) (SEQ ID NO: 79); and (ii) Transforming growth factor
beta receptor type 1IB (TGF-$-RIIB) (SEQ ID NO: 80).

Also shown in FIGS. 1A-1C are exemplary truncated
mutants of Transforming growth factor beta Receptor 11
(TGF-B-RII) or TGF-B-RIIB including the Extracellular
domain (ECD) region that binds TGF-f, including (i) TGF-f3
R-IT (AC terminus): TGFp RII lacking the last 38 amino
acids from the C-terminus (SEQ ID NO: 81) and TGF-p
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R-IIB (AC terminus): TGFf RIIB lacking the last 38 aa from
the C-terminus (SEQ ID NO: 82); (ii) TGF-BR-II (Acyt):
TGFBRII lacking the kinase domain & juxtamembrane
region (SEQ ID NO: 83) and TGF-BR-IIB (Acyt): TGFf
RIIB lacking the kinase domain & juxtamembrane region
(SEQ ID NO: 84); (iii) TGF-p R-II containing the N-termi-
nus region including the extracellular domain (SEQ ID NO:
85) and TGF-f R-IIB containing the N-terminus region
including the extracellular domain (SEQ ID NO: 86); (iv)
TGF-p R-II containing the extracellular domain that binds
TGF-B (SEQ ID NO: 87) and TGF-$ R-1IB containing the
extracellular domain that binds TGF-$ (SEQ ID NO: 88);
and (v) TGF- R-II containing the region of the extracellular
domain that binds TGF-f (SEQ ID NO: 89).

In addition, FIGS. 1A-1C also show exemplary kinase-
deficient mutants, deletion mutants, or point mutants of
Transforming growth factor beta Receptor II (TGFp-RII) or
TGFB-RIIB or a fragment thereof which binds TGF-f,
including (i) Transforming growth factor beta Receptor 11
containing point mutations—amino acid sequence of TGF-f3
R-II (K277R) contains a point mutation in its ATP-binding
site and is inactive as a kinase (SEQ ID NO: 90); and (ii)
Transforming growth factor beta Receptor II containing
deletions in the amino acid sequence (deletion mutants)—
Transforming growth factor beta Receptor II (A1)—TGF-f
R-1II (Ai2) contains a deletion of amino acids 498 to 508 and
is inactive as a kinase (SEQ ID NO: 91).

FIG. 2 shows exemplary fusion proteins including anti-
HER2/neu antibody and Transforming growth factor-beta
receptor II (TGFB-RII) Extracellular domain (ECD), includ-
ing anti-HER2/neu heavy chain+TGFS-RII ECD fusion
amino acid sequence (SEQ ID NO: 1) and anti-HER2/neu
light chain amino acid sequence (SEQ ID NO: 70).

FIG. 3 shows exemplary fusion proteins including anti-
EGFR1 antibody and Transforming growth factor-beta
receptor 11 (TGF(-RII) Extracellular domain (ECD), includ-
ing anti-EGFR1 heavy chain+TGFp-RII ECD fusion amino
acid sequence (SEQ ID NO: 2) and anti-EGFR1 light chain
amino acid sequence (SEQ ID NO: 71).

FIG. 4 shows exemplary fusion proteins including anti-
CD20 antibody and Transforming growth factor-beta recep-
tor IT (TGFB-RII) Extracellular domain (ECD), including
anti-CD20 heavy chain+TGFp-RII ECD fusion amino acid
sequence (SEQ ID NO: 3) and anti-CD20 light chain amino
acid sequence (SEQ ID NO: 72).

FIG. 5 shows exemplary fusion proteins including anti-
VEGEF antibody and Transforming growth factor-beta recep-
tor II (TGFB-RII) Extracellular domain (ECD), including
anti-VEGF heavy chain+TGF-RII ECD fusion amino acid
sequence (SEQ ID NO: 4) and anti-VEGF Light chain
sequence (SEQ ID NO: 73).

FIG. 6 shows exemplary fusion proteins including anti-
human CTLA-4 antibody and Transforming growth factor-
beta receptor 11 (TGFp-RII) Extracellular domain (ECD),
including Anti-CTLA-4 heavy chain+TGFp-RII Extracellu-
lar domain fusion amino acid sequence (SEQ ID NO: 5) and
Anti-CTLA-4 light chain (SEQ ID NO: 74).

FIG. 7 shows exemplary fusion proteins including 1L-2,
Fc, and Transforming growth factor-beta receptor II (TGFf-
RII) Extracellular domain (ECD), including IL-2+Fc+
TGFB-RII Extracellular domain (SEQ ID NO: 6) and TGFf3-
RII Extracellular domain+Fc+IL-2 (SEQ ID NO: 7). The
linker GGGGSGGGGSGGGGS (SEQ ID NO: 104) is
optional and can be replaced with EPKSCDK (SEQ ID NO:
105) or another linker sequence well known in the art.
Certain amino acid sequences can be replaced in Fc, includ-
ing underlined E with D and underlined M with L.
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FIGS. 8A-8B show exemplary fusion proteins including
anti-CD25 antibody and Transforming growth factor-beta
receptor II (TGFB-RII) Extracellular domain (ECD), includ-
ing anti-CD25 (Daclizumab) heavy chain and TGF-RII
Extracellular domain (SEQ ID NO: 8) and anti-CD25 (Da-
clizumab) light chain (SEQ ID NO: 75) (FIG. 8A); and
anti-CD25 (Basiliximab) heavy chain and TGF-RII Extra-
cellular domain (SEQ ID NO: 9) and anti-CD25 (Basilix-
imab) light chain (SEQ ID NO: 76).

FIG. 9 shows exemplary fusion proteins including anti-
CD4 antibody and Transforming growth factor-beta receptor
1I (TGFp-RI) Extracellular domain (ECD), including anti-
CD4 heavy chain and TGF-RII Extracellular domain (SEQ
ID NO: 10) and anti-CD4 light chain (SEQ ID NO: 77).

FIG. 10 shows exemplary fusion proteins including Pro-
grammed Death-1 (PD-1) Ectodomain, Fe, and Transform-
ing growth factor-beta receptor 11 (TGF-RII) Extracellular
domain (ectodomain), including PD-1 ectodomain+Fc+
TGFBRII ectodomain (SEQ ID NO: 11) and TGFRII
ectodomain+Fc+PD-1 ectodomain (SEQ ID NO: 12). The
linker sequence EPKSCDK (SEQ ID NO: 105) is optional
and can be deleted or replaced with another linker.

FIG. 11 shows exemplary fusion proteins including
Receptor activator of nuclear factor-kB (RANK) Ectodo-
main, Fe, and Transforming growth factor-beta receptor 11
(TGFB-RII) Extracellular domain (ectodomain), including
RANK ectodomain+Fc+TGFBRII ectodomain (SEQ ID
NO: 13) and TGFBRII ectodomain+Fc+RANK ectodomain
(SEQ ID NO: 14). The linker sequence EPKSCDK (SEQ ID
NO: 105) is optional and can be deleted or replaced with
another linker.

FIG. 12 shows exemplary immunomodulatory moiety that
binds Programmed Death-1 ligand 1 (PD-L1 or B7-H1) or
Programmed Death-1 ligand 2 (PD-L2 or B7-DC), including
full-length PD-1 or fragment thereof (SEQ ID NO: 92),
PD-1 extracellular domain (ectodomain) or fragment thereof
(SEQ ID NO: 93), and PD-1 extracellular domain (ectodo-
main) ligand-binding region (SEQ ID NO: 94).

FIG. 13 shows exemplary fusion proteins including anti-
HER2/neu antibody and PD-1 Ectodomain, including anti-
HER2/neu heavy chain+PD-1 ectodomain fusion amino acid
sequence (SEQ ID NO: 15) and anti-HER2/neu light chain
amino acid sequence (SEQ ID NO: 70).

FIG. 14 shows exemplary fusion proteins including anti-
EGFR1 antibody and PD-1 Ectodomain, including anti-
EGFR heavy chain+PD-1 ectodomain fusion amino acid
sequence (SEQ ID NO: 16) and anti-EGFR light chain
amino acid sequence (SEQ ID NO: 71).

FIG. 15 shows exemplary fusion proteins including anti-
CD20 antibody and PD-1 Ectodomain, including anti-CD20
heavy chain+PD-1 ectodomain fusion amino acid sequence
(SEQ ID NO: 17) and anti-CD20 light chain amino acid
sequence (SEQ ID NO: 72).

FIG. 16 shows exemplary fusion proteins including anti-
VEGF antibody and PD-1 Ectodomain, including anti-
VEGF heavy chain+PD-1 ectodomain fusion amino acid
sequence (SEQ ID NO: 18) and anti-VEGF Light chain
sequence (SEQ ID NO: 73).

FIG. 17 shows exemplary fusion proteins including anti-
human CTLA-4 antibody and PD-1 Ectodomain, including
anti-CTLA-4 heavy chain+PD-1 ectodomain fusion amino
acid sequence (SEQ ID NO: 19) and anti-CTLA-4 light
chain (SEQ ID NO: 74).

FIGS. 18A-18B show exemplary fusion proteins includ-
ing anti-CD25 antibody and PD-1 Ectodomain, including
anti-CD25 (Daclizumab) heavy chain and PD-1 ectodomain
(SEQ ID NO: 20) and anti-CD25 (Daclizumab) light chain
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(SEQ ID NO: 75) (FIG. 18A), and anti-CD25 (Basiliximab)
heavy chain and PD-1 ectodomain (SEQ ID NO: 21) and
anti-CD25 (Basiliximab) light chain (SEQ ID NO: 76) (FIG.
18B).

FIG. 19 shows exemplary fusion proteins including 1L.-2,
Fc, and PD-1 ectodomain, including IL-2+Fc+PD-1 ectodo-
main (SEQ ID NO: 22) and PD-1 ectodomain+Fc+IL-2
(SEQ ID NO: 23). The linker GGGGSGGGGSGGGGS
SEQ ID NO: 104 is optional and can be replaced with
EPKSCDK SEQ ID NO: 105 or another linker sequence
well known in the art. Certain amino acid sequences can be
replaced in Fc, including underlined E with D and under-
lined M with L.

FIG. 20 shows exemplary fusion proteins including anti-
CD4 antibody and PD-1 ectodomain, including anti-CD4
heavy chain and PD-1 ectodomain (SEQ ID NO: 24) and
anti-CD4 light chain (SEQ ID NO: 77).

FIG. 21 shows exemplary fusion proteins including
Receptor activator of nuclear factor-kB (RANK) Ectodo-
main, Fc, and PD-1 ectodomain, including RANK ectodo-
main+Fc+PD-1 ectodomain (SEQ ID NO: 25) and PD-1
ectodomain+Fc+RANK ectodomain (SEQ ID NO: 26). The
linker sequence EPKSCDK (SEQ ID NO: 105) is optional
and can be deleted or replaced with another linker.

FIG. 22 shows exemplary immunomodulatory moiety that
binds Receptor activator of nuclear factor-kB (RANK)
ligand (RANKL) including full-length RANK or fragment
thereof (SEQ ID NO: 95), extracellular ligand-binding
domain or ectodomain of RANK (SEQ ID NO: 96),
RANKL-binding sequences or residues of RANK (SEQ ID
NO: 93), or RANKL-binding sequences of Osteoprotegerin
(OPG) (SEQ ID NO: 98).

FIG. 23 shows exemplary fusion proteins including anti-
HER2/neu antibody and RANK Ectodomain, including anti-
HER2/neu heavy chain+RANK ectodomain fusion amino
acid sequence (SEQ ID NO: 27) and anti-HER2/neu light
chain amino acid sequence (SEQ ID NO: 70).

FIG. 24 shows exemplary fusion proteins including anti-
EGFRI1 antibody and RANK Ectodomain, including anti-
EGFR heavy chain+tRANK ectodomain fusion amino acid
sequence (SEQ ID NO: 28) and anti-EGFR light chain
amino acid sequence (SEQ ID NO: 71).

FIG. 25 shows exemplary fusion proteins including anti-
CD20 antibody and RANK Ectodomain, including anti-
CD20 heavy chain+RANK ectodomain fusion amino acid
sequence (SEQ ID NO: 29) and anti-CD20 light chain amino
acid sequence (SEQ ID NO: 72).

FIG. 26 shows exemplary fusion proteins including anti-
VEGF antibody and RANK Ectodomain, including anti-
VEGF heavy chain+RANK ectodomain fusion amino acid
sequence (SEQ ID NO: 30) and anti-VEGF Light chain
sequence (SEQ ID NO: 73).

FIG. 27 shows exemplary fusion proteins including anti-
human CTLA-4 antibody and RANK Ectodomain, including
anti-CTLA-4 heavy chain+RANK ectodomain fusion amino
acid sequence (SEQ ID NO: 31) and anti-CTLA-4 light
chain (SEQ ID NO: 74).

FIGS. 28A-28B show exemplary fusion proteins includ-
ing anti-CD25 antibody and RANK Ectodomain, including
anti-CD25 (Daclizumab) heavy chain and RANK ectodo-
main (SEQ ID NO: 32) and anti-CD25 (Daclizumab) light
chain (SEQ ID NO: 75) (FIG. 28A), and anti-CD25 (Basil-
iximab) heavy chain and RANK ectodomain (SEQ ID NO:
33) and anti-CD25 (Basiliximab) light chain (SEQ ID NO:
76) (FIG. 28B).

FIG. 29 shows exemplary fusion proteins including IL-2,
Fc, and RANK ectodomain, including IL-2+4Fc+RANK
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ectodomain (SEQ ID NO: 34) and RANK ectodomain+Fc+
IL-2 (SEQ ID NO: 35). The linker GGGGSGGGGSGGGGS
SEQ ID NO: 104 is optional and can be replaced with
EPKSCDK SEQ ID NO: 105 or another linker sequence
well known in the art. Certain amino acid sequences can be
replaced in Fc, including underlined E with D and under-
lined M with L.

FIG. 30 shows exemplary fusion proteins including anti-
CD4 antibody and RANK ectodomain, including anti-CD4
heavy chain and RANK ectodomain (SEQ ID NO: 36) and
anti-CD4 light chain (SEQ ID NO: 77).

FIG. 31 shows exemplary immunomodulatory moiety that
binds Programmed Death-1 (PD-1) including a PD-1 ligand
1 (PD-L1 or B7-H1) or PD-1 ligand 2 (PD-L2 or B7-DC) or
a fragment thereof (for example, SEQ ID NO: 101), full-
length human PD-1 ligand 1 (B7-H1; PDCDIL1; PD-L1; or
CD274) protein or a fragment thereof (SEQ ID NO: 99), and
PD-L1 extracellular binding domain (ectodomain) or frag-
ment thereof (SEQ ID NO: 100).

FIG. 32 shows exemplary fusion proteins including anti-
tumor necrosis factor (TNFp) antibody and PD-1 ligand,
including anti-TNFa heavy chain+PD-1L (SEQ ID NO: 37)
and anti-TNFa light chain (SEQ ID NO: 78). The sequence
KKAE (SEQID NO: 107) can be replaced with KRVE (SEQ
ID NO: 108) or KKVE (SEQ ID NO: 109).

FIG. 33 shows exemplary fusion proteins including
TNFR2 Extracellular ligand binding domain, Fc, and PD-1
ligand, including TNFR2 ECD+IgG Cy1+PD-L1 (SEQ ID
NO: 38) and PD-L1+IgG Cyl1-TNFR2 ECD (SEQ ID NO:
39).

FIG. 34 shows exemplary fusion proteins including anti-
CD20 antibody and PD-1 ligand 1 (PD-L1), including
anti-CD20 heavy chain+PD-L1 sequence (SEQ ID NO: 40)
and anti-CD20 light chain sequence (SEQ ID NO: 72).

FIGS. 35A-35B show exemplary fusion proteins includ-
ing anti-CD25 antibody and PD-1 ligand 1 (PD-L1), includ-
ing anti-CD25 (Daclizumab) heavy chain and PD-L.1 (SEQ
ID NO: 41) and anti-CD25 (Daclizumab) light chain (SEQ
ID NO: 75) (FIG. 35A), and anti-CD25 (Basiliximab) heavy
chain and PD-1 ectodomain (SEQ ID NO: 42) and anti-
CD25 (Basiliximab) light chain (SEQ ID NO: 76) (FIG.
35B).

FIG. 36 shows exemplary fusion proteins including I11.-2,
Fc, and PD-1 ligand 1 (PD-L1), including fusion protein
hPD-1 ligand 1+Fc+IL-2 (SEQ ID NO: 43) and fusion
protein IL-2+Fc+PD-1 ligand 1 (SEQ ID NO: 44). The
linker GGGGSGGGGSGGGGS SEQ ID NO: 104 is
optional and can be replaced with EPKSCDK SEQ ID NO:
105 or another linker sequence well known in the art.
Certain amino acid sequences can be replaced in Fc, includ-
ing underlined E with D and underlined M with L.

FIG. 37 shows exemplary fusion proteins including anti-
CD4 antibody and PD-1 ligand 1 (PD-L1), including anti-
CD4 heavy chain and PD-1 ligand 1 (PD-L1) (SEQ ID NO:
45) and anti-CD4 light chain (SEQ ID NO: 77).

FIG. 38 shows exemplary fusion proteins including the
extracellular domain of CTLA-4, Immunoglobulin Fc (IgG
Cyl), and a sequence from PD-1 ligand (PD-L1) including
Oncostatin M signal peptide+CTLA-4 ECD+IgG Cy1+PD-
L1 (SEQ ID NO: 46) and PD-1L1+IgG Cy1+CTLA-4 ECD
(SEQ ID NO: 47). The IgG sequence shown can have
optional C to S conversion in (bold underlined). The linker
QEPKSCDK SEQ ID NO: 110 is optional and can be
replaced with EPKSCDK SEQ ID NO: 105 or another linker
sequence.

FIG. 39 shows exemplary fusion proteins including a
sequence of transforming growth factor-§ (TGF-p), Immu-
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noglobulin Fc (IgG Cyl), and a sequence of PD-1 ligand
(PD-L1) including TGFB-1+Fc+PD-L1 (SEQ ID NO: 48),
and PD-1L1+Fc+TGFB-1 (SEQ ID NO: 49). The linker
GGGGSGGGGSGGGGS SEQ ID NO: 104 is optional and
can be replaced with EPKSCDK SEQ ID NO: 105 or
another linker sequence well known in the art. Certain amino
acid sequences can be replaced in Fc, including underlined
E with D and underlined M with L.

FIG. 40 shows exemplary immunomodulatory moiety that
binds Transforming growth factor-beta receptor (TGF-fR)
including Transforming growth factor-beta (TGF-p1, TGF-
BP2, or TGF-B3 or a fragment thereof, TGF-p1 full sequence
(SEQ ID NO: 102), and mature (active) TGF-p1 sequence
(Ala 279-Ser 390; 112 amino acids) (SEQ ID NO: 103).

FIG. 41 shows exemplary fusion proteins including an
antibody that binds TNF-a, and a sequence of transforming
growth factor-f (TGF-f), including anti-TNFa heavy
chain+TGF-f1 (SEQ ID NO: 50) and anti-TNFa light chain
(SEQ ID NO: 78). The sequence KKAE (SEQ ID NO: 107)
can be replaced with KRVE (SEQ ID NO: 108) or KKVE
(SEQ ID NO: 109).

FIG. 42 shows exemplary fusion proteins including
TNFR2 Extracellular ligand binding domain (TNFR2 ECD),
immunoglobulin Fc (IgG Cyl), and a sequence from trans-
forming growth factor-13 (TGF-f) including TNFR2 ECD+
IgG Cyl+TGF-f1 (SEQ ID NO: 51), and TGF-f1+IgG
Cyl1+TNFR2 ECD (SEQ ID NO: 52).

FIG. 43 shows exemplary fusion proteins including anti-
CD20 antibody and a sequence from transforming growth
factor-f (TGF-p), including anti-CD20 heavy chain+ mature
TGFpB1 sequence (SEQ ID NO: 53) and anti-CD20 light
chain sequence (SEQ ID NO: 72).

FIGS. 44A-44B show exemplary fusion proteins includ-
ing anti-CD25 antibody and a sequence from transforming
growth factor-f (TGF-p), including anti-CD25 (Dacli-
zumab) heavy chain and TGF-f1 (SEQ ID NO: 54) and
anti-CD25 (Daclizumab) light chain (SEQ ID NO: 75) (FIG.
44A), and anti-CD25 (Basiliximab) heavy chain and TGF-
B1 (SEQ ID NO: 55) and anti-CD25 (Basiliximab) light
chain (SEQ ID NO: 76) (FIG. 44B).

FIG. 45 shows exemplary fusion proteins including 1L-2,
Fc, and a sequence from transforming growth factor-f3
(TGF-p), including TGF-B1+Fc+IL-2 (SEQ ID NO: 56) and
IL-24Fc+TGF-f1 (SEQ ID NO: 57). The linker
GGGGSGGGGSGGGGS SEQ ID NO: 104 is optional and
can be replaced with EPKSCDK SEQ ID NO: 105 or
another linker sequence well known in the art. Certain amino
acid sequences can be replaced in Fc, including underlined
E with D and underlined M with L.

FIG. 46 shows exemplary fusion proteins including anti-
CD4 antibody and a sequence from transforming growth
factor-f (TGF-P), including anti-CD4 heavy chain and
TGF-B (SEQ ID NO: 58) and anti-CD4 light chain (SEQ ID
NO: 77).

FIG. 47 shows exemplary Fusion proteins including the
extracellular domain of CTLA-4, Immunoglobulin Fc (IgG
Cyl), and a sequence from transforming growth factor-f3
(TGF-p) including Oncostatin M signal peptide+CTLA-4
ECD+IgG Cyl+TGF-B1 (SEQ ID NO: 59), and TGF-1+
IgG Cyl+CTLA-4 ECD (SEQ ID NO: 60). The IgG
sequence shown can have optional C to S conversion in
(bold underlined). The linker QEPKSCDK SEQ ID NO: 110
is optional and can be replaced with EPKSCDK SEQ ID
NO: 105 or another linker sequence.

FIG. 48 shows exemplary fusion proteins including an
antibody that binds TNF-c, and a sequence of RANK
ectodomain, including anti-TNFo heavy chain+tRANK
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ectodomain (SEQ ID NO: 61) and anti-TNFo light chain
(SEQ ID NO: 78). The sequence KKAE (SEQ ID NO: 107)
can be replaced with KRVE (SEQ ID NO: 108) or KKVE
(SEQ ID NO: 109).

FIG. 49 shows exemplary fusion proteins including
TNFR2 Extracellular ligand binding domain (INFR2 ECD),
immunoglobulin Fe (IgG Cyl), and a sequence from RANK
ectodomain including TNFR2 ECD+IgG Cyl+RANK
ectodomain (SEQ ID NO: 62), and RANK ectodomain+IgG
Cyl1+TNFR2 ECD (SEQ ID NO: 63).

FIG. 50 shows exemplary Fusion proteins including the
extracellular domain of CTLA-4, Immunoglobulin Fc (IgG
Cyl), and a sequence from RANK ectodomain including
Oncostatin M signal peptide+CTLA-4 ECD+IgG Cyl+
RANK ectodomain (SEQ ID NO: 64), and RANK ectodo-
main+lgG Cyl+CTLA-4 ECD (SEQ ID NO: 65). The 1gG
sequence shown can have optional C to S conversion in
(bold underlined). The linker QEPKSCDK SEQ ID NO: 110
is optional and can be replaced with EPKSCDK SEQ ID
NO: 105 or another linker sequence.

FIG. 51 shows exemplary fusion proteins including a
sequence from transforming growth factor-f (TGF-f),
immunoglobulin Fe (IgG Cyl), and a sequence from RANK
ectodomain including TGF-p+IgG Cyl+RANK ectodomain
(SEQ ID NO: 66), and RANK ectodomain+IgG Cyl+TGF-f3
(SEQ ID NO: 67).

FIG. 52 shows exemplary fusion proteins including a
sequence from PD-1 ligand (PD-L1), immunoglobulin Fc
(IgG Cy1), and a sequence from RANK ectodomain includ-
ing PD-L1+1gG Cy1+RANK ectodomain (SEQ ID NO: 68),
and RANK ectodomain+IgG Cy1+PD-L1 (SEQ ID NO: 69).

FIGS. 53A-53G show Regulatory T cells (Treg) accumu-
late in the tumor microenvironment and counteract the
ability of chemotherapy to activate CD8" T cell-mediated
antitumor immunity. (FIG. 53A) Surface exposure of calre-
ticulin (CRT) in response to treatment of human (SW780)
and murine (MB49) cancer cells with doxorubicin (10 uM)
for 4 h. The surface exposure of CRT was determined by
immunofluorescence cytometry of untreated control or
doxorubicin-treated cells stained with Dylight-labeled anti-
CRT antibody or an isotype control (IgG1) antibody. (FIG.
53B) Priming of tumor-reactive immune responses by
MB49 tumor cells treated with doxorubicin ex vivo or in
vivo. 5x10° MB49 cells that were pre-treated ex vivo with
doxorubicin (10 uM) for 4 h were injected into one flank of
syngeneic immunocompetent C57BL/6 mice. Alternatively,
C57BL/6 mice were injected with 5x10° live MB49 tumor
cells and then administered intratumoral doxorubicin (10 pg)
at 10 d following tumor inoculation. Tumor-reactive
immune responses were determined by measuring produc-
tion of IFN-y by draining lymph node (DLN) cells in
response to in vitro re-challenge with either MB49 cell
lysates, an irrelevant peptide (Hemagglutinin-HA), or
medium alone. (FIG. 53C) Vaccination with doxorubicin-
treated tumor cells induces CD8 T cell-mediated antitumor
immunity that prevents tumor formation following re-chal-
lenge with live tumor cells. MB49 cells (5x10°) that were
pre-treated in vitro with doxorubicin (10 uM) for 4 h were
injected subcutaneously into one flank of syngeneic immu-
nocompetent C57BL/6 mice. Naive or vaccinated mice were
challenged with untreated live MB49 tumor cells injected
into the opposite flank with or without pre-treatment with an
anti-CD8 antibody (Clone GK2.43)(5 pgx2 doses, iv) to
deplete CD8™ T cells. (FIG. 53D) Delayed administration of
chemotherapy in mice with pre-established tumors
decreases its immunogenicity and antitumor efficacy.
C57BL/6 mice were injected with 5x10° live syngeneic
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MB49 tumor cells and then administered intratumoral doxo-
rubicin (10 pg) at d3, d7, or d10 following tumor inocula-
tion. (FIG. 53E) Tumors foster the accumulation of CD4*
CD25*FoxP3™ cells (Tregs) in their microenvironment.
Flow cytometric analyses of the percentage of CD4*CD25*
Fox”3™ cells (Tregs) among CD4* T lymphocytes isolated
from the spleen, draining lymph nodes (DLN), and tumors
of immunocompetent C57BL/6 mice at d0 and d14 after
subcutaneous inoculation of 5x10° live MB49 tumor cells.
(FIG. 53F) Tregs infiltrating the tumor microenvironment
suppress priming of tumor-reactive immune responses by
doxorubicin-treated tumor cells. Naive C57BL/6 mice were
vaccinated with 5x10° doxorubicin-killed MB49 cells with
or without intravenous adoptive transfer of 5x10° CD4*
CD25" cells isolated from tumors and DLN of tumor-
bearing mice via immunomagnetic separation. Tumor-reac-
tive immune responses were determined by measuring
production of IFN-y by draining lymph node (DLN) cells in
response to in vitro re-challenge with either MB49 cell
lysates, an irrelevant peptide (Hemagglutinin-HA), or
medium alone. (FIG. 53G) Tregs infiltrating the tumor
microenvironment suppress the activation of adaptive anti-
tumor immunity in response to chemotherapy-induced
tumor cell death. Naive C57BL/6 mice were vaccinated with
5x10° doxorubicin-killed MB49 cells (left flank) with or
without pre-treatment with either an anti-CDS8 antibody
(Clone GK2.43)(5 nugx2 doses, iv) to deplete CD8* T cells
or adoptive transfer of 5x105 CD4*CD25* cells isolated
from tumors and DLN of tumor-bearing mice. Protective
antitumor immunity in vaccinated mice was determined by
assessment of tumor growth upon challenge with untreated
live MB49 tumor cells injected into the opposite flank.
FIGS. 54A-54F show inhibition of TGF-f} in the tumor
microenvironment reduces ‘adaptive’ FoxP3* regulatory T
cells and enhances the antitumor efficacy chemotherapy.
(FIG. 54A) Tumor growth results in a progressive increase
in the level of serum TGF-f. Levels of TGF-f in serum of
mice at d0, d14, and d28 following inoculation of 5x10° live
MB49 tumor cells were evaluated utilizing ELISA. (FIG.
54B) Tumor cell-autonomous expression of TGF- is the
dominant source of elevated TGF-f in tumor-bearing mice.
Tumor cells or draining lymph node cells isolated from
either tumor-bearing mice or their tumor-free counterparts
were cultured ex vivo in serum-free medium for 24 h and the
amount of TGF-B/10° cells in supernatants was measured by
ELISA. (FIG. 54C) TGFBRII:Fc sequesters TGF-f in super-
natants of MB49 tumor cells in a concentration-dependent
manner. MB49 tumor cells were cultured in the presence of
graded concentrations of TGFRII:Fc (0-400 ng/ml) for 24
h followed by measurement of TGF-f (pg/ml/10° cells) in
supernatants via ELISA. (FIG. 54D) TGF-f induces ‘adap-
tive’ FoxP3™ regulatory T cells in the tumor microenviron-
ment. At 5 d following inoculation of MB49 tumor cells,
mice were either left untreated (control) or treated with
TGFBRIL:Fe (1 pg intratumoral; twice weekly) for 3 weeks
followed by flow cytometric analyses of intracellular FoxP3
expression in CD4*CD25" T cells infiltrating the tumors.
(FIGS. 54E, 54F). Sequestration of intratumoral TGF-} with
TGFBRIL:Fc reduces CD4"CD25*FoxP3* Tregs in tumor
tissue and improves the antitumor efficacy of doxorubicin.
MB49 tumor-bearing mice were administered doxorubicin
(5 mg/kg ip. weeklyx3) with or without twice weekly
treatment with TGFBRII:Fc (1 pg intratumoral). The per-
centage of CD4*CD25*FoxP3* cells (Tregs) among tumor
cells was assessed by flow cytometry (FIG. 54E), and tumor
volume was monitored to determine the effect of counter-
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acting tumor-induced TGF-f-mediated immune tolerance on
the in vivo antitumor efficacy of doxorubicin (FIG. 54F).

FIGS. 55A-55D show that anti-CD4 antibody-mediated
depletion of CD4" regulatory T cells facilitates chemo-
therapy-induced activation of tumor-reactive CD8* T cells
and enhances the antitumor efficacy of chemotherapy. (FIG.
55A) In vivo depletion of tumor-infiltrating CD4*CD25*
FoxP3™ T cells by treatment of tumor-bearing mice with
anti-CD4 antibody. C57BL/6 mice injected with 5x10°
MB49 tumor cells s.c. were left untreated (control) or
administered an anti-CD4 antibody (Clone GK1.5) i.p. at 5
d and 9 d following tumor challenge. CD4*CD25*FoxP3* T
cells infiltrating tumors isolated from mice at d16 following
tumor challenge were detected by flow cytometry. (FIG.
55B) Target-specific depletion of either CD4™ T cells, CD4"
CD25*FoxP3* T cells, or CD8* T cells by treatment of
tumor-bearing mice with anti-CD4 antibody or anti-CD8
antibody. C57BL/6 mice injected s.c. with 5x10° MB49
tumor cells were left untreated or treated with doxorubicin
(5 mg/kg i.p. weeklyx3) beginning at d7 following tumor
inoculation, with or without administration of either anti-
CD4 antibody (Clone GK1.5) or anti-CD8 antibody (Clone
GK2.43) at d5 and d9 following tumor inoculation. Flow
cytometric analyses of peripheral blood mononuclear cells
isolated from mice at d16 following tumor challenge deter-
mined the percentage of CD4* T cells or CD8* T cells
among total mononuclear cells, and the percentage of CD4*
CD25*FoxP3* T cells among total CD4* T cells. (FIG. 55C)
Depletion of CD4" regulatory T cells facilitates chemo-
therapy-induced activation of tumor-reactive CD8* T cells.
C57BL/6 mice injected s.c. with 5x10° MB49 tumor cells
were left untreated or treated with doxorubicin (5 mg/kg i.p.
weeklyx3) beginning at d7 following tumor inoculation,
with or without administration of anti-CD4 antibody (Clone
GK1.5) at d5 and d9 following tumor inoculation. Tumor-
reactive immune responses were determined by flow cyto-
metric analyses of IFN-y expression in CD8" T cells from
the tumor and draining lymph node in response to in vitro
stimulation with MB49 cell lysates. (FIG. 55D) Depletion of
CD4* regulatory T cells augments the in vivo antitumor
efficacy of chemotherapy via activation of tumor-reactive
CD8* T cells. C57BL/6 mice injected s.c. with 5x10° MB49
tumor cells were left untreated or treated with doxorubicin
(5 mg/kg i.p. weeklyx3) beginning at d7 following tumor
inoculation, with or without administration of either anti-
CD#4 antibody (Clone GK1.5) or anti-CD8 antibody (Clone
GK2.43) at d5 and d9 following tumor inoculation. Tumor
volume was monitored to determine the effect of depleting
either CD4* T cells or CD8* T cells on the in vivo antitumor
efficacy of doxorubicin.

FIGS. 56 A-56F show anti-CD4 antibody-mediated deple-
tion of CD4* regulatory T cells augments and sustains the
antitumor effect of chemotherapy by enabling activation of
adaptive antitumor immunity. (FIG. 56A) Surface exposure
of calreticulin (CRT) in response to treatment of MB49
cancer cells with either cisplatin or the combination of
cisplatin and gemcitabine for 4 h. The surface exposure of
CRT was determined by immunofluorescence cytometry of
untreated control or chemotherapy-treated cells stained with
Dylight-labeled anti-CRT antibody or an isotype control
(IgG1) antibody. (FIGS. 56B, 56C) Depletion of CD4*
regulatory T cells enables cisplatin-induced activation of
tumor-reactive IFN-y*CD8* T cells and effector memory
(CD8*CD62L7) T cells. C57BL/6 mice injected s.c. with
5x10° MB49 tumor cells were left untreated or treated with
cisplatin (0.5 mg/kg i.p. weeklyx4) beginning at d7 follow-
ing tumor inoculation, with or without administration of
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anti-CD4 antibody (Clone GK1.5) at d5 and d9 following
tumor inoculation. Tumor-reactive immune responses were
determined by flow cytometric analyses of IFN-y expression
in CD8* T cells from the tumor and draining lymph node
(DLN) in response to in vitro stimulation with MB49 cell
lysates (FIG. 56B). The percentage of effector memory Tp,,
cells was determined by flow cytometric analyses of CD8*
CD62L™ cells (FIG. 56C). (FIGS. 56D, 56E and 56F)
Depletion of CD4™* regulatory T cells augments the in vivo
antitumor efficacy of chemotherapy via activation of tumor-
reactive CD8* T cells. C57BL/6 mice injected s.c. with
5x10° MB49 tumor cells were left untreated or treated with
either cisplatin (0.5 mg/kg) or the combination of cisplatin
and gemcitabine (i.p. weeklyx4) beginning at d7 following
tumor inoculation, with or without administration of either
anti-CD4 antibody (Clone GK1.5) or anti-CD8 antibody
(Clone GK2.43) at d5 and d9 following tumor inoculation.
Tumor volume was monitored to determine the effect of
depleting either CD4* T cells or CD8* T cells on the in vivo
antitumor efficacy of chemotherapy and the percentage of
mice exhibiting complete tumor-regression by d50 follow-
ing tumor inoculation. Establishment of adaptive antitumor
immunity following regression of primary tumors was deter-
mined by re-challenging mice with live MB49 tumor cells in
the opposite flank.

FIGS. 57A-57H show that Chemotherapy-induced
expression of NKG2D ligands on tumor cells cooperates
with depletion of CD4™* regulatory T cells to stimulate CD8"
T cell-mediated tumor regression. (FIG. 57A) Genotoxic
chemotherapeutic agents induce expression of mouse
NKG2D ligands (Rae-1) on cancer cells. Kinetics of the
upregulation of Rael transcripts in mouse CT26 colon
cancer cells was determined by quantitative real-time PCR
following treatment with irinotecan (25 pg/ml) or oxaliplatin
(10 pg/ml). Quantitative RT-PCR was carried out using
Rae-1 specific primers [sense, 5'-CTAGTGCCAC-
CTGGGAATTCA-3* (SEQ ID NO: 111); anti-sense,
5'-CATCATTAGCTGATCTCCAGCTCA-3' (SEQ ID NO:
112)] and probe [5'-6-FAM-CATCAGTGACAGTTACT-
TCTTCACCTTCTACACAGAGA-Tamra-3' (SEQ ID NO:
113)]. (FIG. 57B) Genotoxic chemotherapeutic agents
induce p53-independent cell surface expression of human
NKG2D ligands (MHC-I-related A and B molecules—
MICA/MICB) on cancer cells. Isogenic p53-proficient
(p53**) or p53-deficient (p53~'~) HCT116 cells were treated
with irinotecan (25 pg/ml) for 16 h or left untreated. Irino-
tecan-induced upregulation of cell surface expression of
MICA/B was determined by flow cytometryic analysis of
tumor cells labeled with an anti-human MICA/B MAb
(R&D Systems). (FIG. 57C) and (FIG. 57D) Induction of
NKG2D ligands contributes to the antitumor effect of che-
motherapy in vivo. Immunocompetent Balb/C mice injected
s.c. with 2x10° syngeneic CT26 tumor cells were treated
with irinotecan (50 mg/kg i.p weeklyx3) beginning at d5
following tumor inoculation, with or without pre-treatment
with an NKG2D blocking antibody (CX5, eBlOscience)
(200 pg i.p.) at 16 h before each dose of chemotherapy.
Tumor volume was monitored to determine the effect of
NKG2D blockade on the in vivo antitumor efficacy of
irinotecan. (FIG. 57E) In vivo depletion of CD4*CD25*
FoxP3* T cells by treatment of tumor-bearing mice with
anti-CD4 antibody. Balb/C mice injected with 2x10° CT26
tumor cells s.c. were left untreated or treated with irinotecan
(50 mg/kg i.p weeklyx3) beginning at d7 following tumor
inoculation, with or without administration of anti-CD4
antibody (Clone GK1.5) at d5 and d9 following tumor
inoculation. CD4*CD25*FoxP3* T cells in spleen and drain-
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ing lymph node isolated from mice at d16 following tumor
challenge were detected by flow cytometry. (FIG. 57F)
Depletion of CD4* regulatory T cells facilitates irinotecan-
induced activation of tumor-reactive IFN-y*CD8* T cells.
Balb/C mice injected with 2x10° CT26 tumor cells s.c. were
left untreated or treated with irinotecan (50 mg/kg ip
weeklyx3) beginning at d7 following tumor inoculation,
with or without administration of anti-CD4 antibody (Clone
GK1.5) at d5 and d9 following tumor inoculation. Tumor-
reactive immune responses were determined by flow cyto-
metric analyses of IFN-y expression in CD8" T cells from
the tumor and draining lymph node (DLN) in response to in
vitro stimulation with either CT26 cell lysates, an irrelevant
peptide (Hemagglutinin-HA), or medium alone. (FIG. 57G)
and (FIG. 57H) Chemotherapy-induced expression of
NKG2D ligands on tumor cells cooperates with depletion of
CD4* regulatory T cells to stimulate CD8" T cell-mediated
tumor regression. Balb/C mice injected with 2x10° CT26
tumor cells s.c. were left untreated or treated with irinotecan
(50 mg/kg i.p weeklyx3) beginning at d7 following tumor
inoculation, with or without administration of anti-CD4
antibody (Clone GK1.5) and/or anti-CD8 antibody (Clone
GK2.43) at d5 and d9 following tumor inoculation. Tumor
volume was monitored to determine the effect of depleting
CD4* T cells and/or CD8" T cells on the in vivo antitumor
efficacy of irinotecan.

DETAILED DESCRIPTION OF THE
INVENTION

Targeted immunostimulatory antibodies and/or fusion
proteins for prevention or treatment of cancer: Chemo-
therapy is a cornerstone of systemic treatment of patients
with most common types of advanced cancers. The vast
majority of human cancers harbor genetic alterations and
signaling mechanisms that impair the direct death signaling
pathways entrained by chemotherapeutic agents. Although
chemotherapeutic agents employ diverse mechanisms to
directly kill tumor cells, the present invention provides that
these agents have immuno-adjuvant effects which activate
innate and adaptive antitumor immune responses that are
crucial for their antitumor efficacy in vivo. The present
invention also provides that antitumor CD8* T cells play an
instrumental role in the in vivo response of tumors to diverse
cytotoxic chemotherapeutic agents. Although chemothera-
peutic agents can induce “immunogenic” tumor cell death
and facilitate cross-presentation of antigens by dendritic
cells, tumors create a tolerogenic environment that allows
them to suppress the activation of innate and adaptive
immune responses and evade immunologic attack by
immune effector cells. The present invention provides that
strategies to counteract tumor-induced immune tolerance in
the tumor microenvironment can enhance the antitumor
efficacy of chemotherapy by activating and leveraging T
cell-mediated adaptive antitumor immunity against dissemi-
nated cancer cells.

The present invention is based on the seminal discovery
that targeted immunomodulatory antibodies and fusion pro-
teins can counteract or reverse immune tolerance of cancer
cells. Cancer cells are able to escape elimination by chemo-
therapeutic agents or tumor-targeted antibodies via specific
immunosuppressive mechanisms in the tumor microenvi-
ronment and such ability of cancer cells is recognized as
immune tolerance. By counteracting tumor-induced immune
tolerance, the present invention provides effective compo-
sitions and methods for cancer treatment, optional in com-
bination with another existing cancer treatment.
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The present invention provides compositions and meth-
ods for targeted immunostimulatory antibodies and fusion
proteins that counteract immune tolerance in the tumor
microenvironment and promote T cell-mediated adaptive
antitumor immunity for maintenance of durable long-term
protection against recurrent or disseminated cancers. These
tumor-targeted immunostimulatory molecules are designed
to facilitate effective long term T cell-mediated immune
responses against tumor cells by at least one of the follow-
ing:

(i) promoting death of tumor cells via enhancement of
antibody-dependent cellular cytotoxicity (ADCC);

(i1) facilitating effective cross-presentation of tumor anti-
gen(s) from dying tumor cells by augmenting maturation of
dendritic cells (DCs); and

(iii) increasing activation and proliferation of antitumor
CD8+ T cells by negating immune suppression mediated by
regulatory T cells and myeloid suppressor cells. These
antitumor immune responses may be activated in tandem
with the sensitization of tumor cells to immune effector-
mediated cytotoxicity, thereby establishing a positive feed-
back loop that augments tumor cytoreduction and reinforces
adaptive antitumor immunity. The tumor-targeted immuno-
stimulatory monoclonal antibodies (mAbs) of the present
invention provides the ability to generate and boost antitu-
mor immunity to multiple cross-presented tumor antigens
obtained from endogenous tumor cells during the course of
therapy (as an in situ tumor vaccine), while simultaneously
leveraging the antitumor immune response to eliminate
disseminated cancer cells. Accordingly, the targeted immu-
nostimulatory antibodies and fusion proteins of the inven-
tion can integrate the hitherto distinct fields of passive and
active immunotherapy and provide a novel platform for
simultaneously leveraging the synergistic benefits of these
strategies to entrain effective innate and adaptive immune
responses against targeted cancers.

While passive immunotherapy of cancer with tumor-
targeted monoclonal antibodies has demonstrated clinical
efficacy, the goal of active therapeutic vaccination to induce
T cell-mediated immunity and establish immunological
memory against tumor cells has remained challenging. Sev-
eral tumor-specific and tumor-associated antigens have been
identified, yet tumors employ diverse mechanisms to create
a tolerogenic environment that allows them to suppress the
activation of a T cell-mediated antitumor immune response.
The tumor-targeted immunostimulatory antibodies and/or
fusion proteins of the invention are designed to overcome
such immune tolerance in the tumor microenvironment and
activate robust levels of T cell responses for effective cancer
immunotherapy or chemo-immunotherapy. Accordingly, the
tumor-targeted immunostimulatory antibodies and/or fusion
proteins of the invention have broad clinical relevance for
advancing the treatment of many types of human cancers.

The tumor-targeted immunostimulatory mAbs and/or
fusion proteins of the invention provide their ability to
generate and boost antitumor immunity to multiple cross-
presented tumor antigens obtained from endogenous tumor
cells during the course of therapy (as an in situ tumor
vaccine), while simultaneously leveraging the antitumor
immune response to eliminate disseminated cancer cells.
Accordingly, the tumor-targeted immunostimulatory anti-
bodies and/or fusion proteins of the invention can integrate
the hitherto distinct fields of passive and active immuno-
therapy and provide a novel platform for simultaneously
leveraging the synergistic benefits of these strategies to
entrain effective innate and adaptive immune responses
against targeted cancers. This approach of the present inven-
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tion is distinguished from and superior to conventional
tumor antigen-, allogeneic tumor cell- or DC-based vaccines
in at least one of the following aspects: (i) There is no a
priori requirement to define, clone and purify individual
tumor antigens, since the patient’s tumor itself is the in vivo
source of antigens; (ii) Multivalent antitumor immune
responses that are naturally tailored against antigens from
the patient’s own tumor are less likely to allow immune
escape than a pre-selected tumor antigen; (iii) The activation
of antitumor immune responses by the immuno-adjuvant
effects of tumor-targeted immunostimulatory antibodies or
fusion proteins occurs in tandem with the sensitization of
tumor cells to immune effector-mediated cytotoxicity,
thereby establishing a positive feedback loop that augments
tumor cytoreduction and reinforces adaptive antitumor
immunity; and (iv) The molecules of the invention have
broad clinical relevance for advancing the treatment of many
types of human cancers.

In addition, the targeted immunostimulatory antibodies
and/or fusion proteins of the invention are distinguished
from and superior to existing therapeutic molecules in at
least one of the following aspects: (i) to counteract immune
tolerance in the tumor microenvironment and promote T
cell-mediated adaptive antitumor immunity for maintenance
of long-term protection against recurrent or disseminated
cancers (for prevention or treatment of diverse cancers); (ii)
to produce immune cell compositions for adoptive cellular
therapy of diverse cancers; and (iii) to serve as immune
adjuvants or vaccines for prophylaxis of diverse cancers or
infectious diseases.

The targeted immunostimulatory antibodies and/or fusion
proteins of the invention provide the ability to disrupt
immunosuppressive networks in the tumor microenviron-
ment. Tumors employ a wide array of regulatory mecha-
nisms to avoid or suppress the immune response. Cancer
cells actively promote immune tolerance in the tumor
microenvironment via the expression of cytokines and mol-
ecules that inhibit the differentiation and maturation of
antigen-presenting dendritic cells. The immunosuppressive
cytokines and ligands produced by tumor cells include the
following: (i) Transforming growth factor-beta (TGF-f); (ii)
Programmed death-1 ligand 1 (PD-L1; B7-H1); (iii) Vascu-
lar endothelial growth factor (VEGF); and (iv) Interleukin-
10 (IL-10). In addition to blocking dendritic cell (DC)
maturation, these molecules promote the development of
specialized subsets of immunosuppressive CD4* T cells
(regulatory T cells; Treg cells) and myeloid-derived sup-
pressor cells (MDSC). Tregs are a minority sub-population
of CD4* T cells that constitutively express CD25 [the
interleukin-2 (IL-2) receptor o.-chain] and the forkhead box
P3 (FOXP3) transcription factor. Tregs (CD4+CD25+
FoxP3+ cells) maintain immune tolerance by restraining the
activation, proliferation, and effector functions of a wide
range of immune cells, including CD4* and CD8* T cells,
natural killer (NK) and NKT cells, B cells and antigen
presenting cells (APCs) in vitro and in vivo. The accumu-
lation of Treg cells in the tumor microenvironment re-
inforces tumor immune tolerance and facilitates tumor pro-
gression and metastases. The increased expression of
immunosuppressive cytokines (TGF-f; PD-L1) and tumor-
infiltrating Tregs is correlated with a reduction of survival of
patients with diverse types of cancers. The present invention
provides that tumor-induced immune tolerance mediated via
Tregs is a crucial determinant of the resistance of cancers to
cytotoxic chemotherapeutic agents and tumor-targeted anti-
bodies. The targeted immunostimulatory antibodies and/or
fusion proteins of the invention inhibit key immunosuppres-
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sive molecules expressed by the targeted tumor cell or
tumor-infiltrating Treg cells and myeloid suppressor cells
(DCs or MDSC). As such, they provide the targeted ability
to inhibit the development or function of Tregs within the
tumor microenvironment. In another aspect, they provide the
ability to counteract Treg-induced immune suppression in
the tumor microenvironment.

The targeted immunostimulatory antibodies and/or fusion
proteins of the invention provide the ability to inhibit the
development or function of Tregs and myeloid suppressor
cells (DCs or MDSC) within the tumor microenvironment.
Tregs (CD4+CD25+FoxP3+ cells) express an array of
immunosuppressive cytokines and molecules which act in
concert to induce immune tolerance and promote tumor
progression and metastases. These include: (i) Cytotoxic
T-lymphocyte associated protein 4 (CTLA-4; CD152), a
co-inhibitory receptor that binds to the ligands CD80 (B7-1)
or CD86 (B7-2) on the antigen presenting cell (APC) and
inhibits co-stimulation of T cells; (ii) Programmed death-1
ligand 1 (PD-L1; B7-H1), a ligand which engages the
co-inhibitory receptor Programmed death-1 (PD-1) and
inhibits T cell activation and proliferation. (iii) Transforming
growth factor-beta (TGF-§), a cytokine which regulates
immune responses by restricting the maturation and antigen-
presenting function of dendritic cells, inhibiting the prolif-
eration and activation of naive T cells, suppressing the
expression of cytotoxic molecules (Granzyme A/B, FasL,
Apo2L/TRAIL, IFN-y) in immune effector cells, and pro-
moting the development and function of Tregs; (iv) Receptor
activator of nuclear factor-kB ligand (RANKL), a ligand
which engages Receptor activator of nuclear factor-kB
(RANK) and promotes osteoclast differentiation, Treg
development, and tumor metastases. In addition, Tregs
express other surface molecules; (v) LAG-3, a CD4-related
molecule that binds MHC class II; (vi) glucocorticoid-
induced tumor necrosis factor receptor family-related gene
(GITR; TNFRSF18); and (vii) IL-10. The targeted immu-
nostimulatory antibodies and/or fusion proteins of the inven-
tion provide the ability to bind a targeted molecule expressed
by Tregs or myeloid suppressor cells while concurrently
sequestering and inhibiting one or more immunosuppressive
molecule that promotes their development, survival or func-
tion. In one aspect, the targeted immunostimulatory anti-
bodies and/or fusion proteins directly deplete the number of
Tregs.

In one embodiment, the present invention provides a
molecule including a targeting moiety fused with an immu-
nomodulatory moiety. The targeting moiety specifically
binds a target molecule on the tumor cell or tumor microen-
vironment (tumor stroma, tumor vasculature, or tumor infil-
trating immune cell), and the immunomodulatory moiety
specifically binds an immunosuppressive molecule
expressed by the targeted tumor cell or tumor-infiltrating
Treg cells and myeloid suppressor cells (DC or MDSC).

In one embodiment, the present invention provides a
molecule including a targeting moiety fused with an immu-
nomodulatory moiety. The targeting moiety specifically
binds a target molecule expressed by Treg cells, myeloid
suppressor cells (MDSC), or dendritic cells (DC), and the
immunomodulatory moiety specifically binds an immuno-
suppressive molecule that promotes their development, sur-
vival or function.

In one embodiment, the present invention provides a
molecule including a targeting moiety fused with an immu-
nomodulatory moiety. The targeting moiety specifically
binds a target molecule, and the immunomodulatory moiety
specifically binds one of the following molecules: (i) Trans-
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forming growth factor-beta (TGF-B); (ii) Programmed
death-1 ligand 1 (PD-L1) or Programmed death-1 ligand 2
(PD-L2); (iii)) Receptor activator of nuclear factor-kB
(RANK) ligand (RANKL); (iv) Vascular endothelial growth
factor (VEGF); (v) Transforming growth factor-beta recep-
tor (TGF-BR); (vi) Programmed death-1 (PD-1); and (vii)
Receptor activator of nuclear factor-kB (RANK).

In one aspect, the targeting moiety includes an antibody,
antibody fragment, scFv, or Fc-containing polypeptide that
specifically binds a component of a tumor cell, tumor
antigen, tumor vasculature, tumor microenvironment, or
tumor-infiltrating immune cell. In one aspect, the targeting
moiety specifically binds epidermal growth factor receptor
(EGFR1, Erb-Bl), HER2/neu (Erb-B2), CD20, Vascular
endothelial growth factor (VEGF), insulin-like growth fac-
tor receptor (IGF-1R), TRAIL-receptor, epithelial cell adhe-
sion molecule, carcino-embryonic antigen, Prostate-specific
membrane antigen, Mucin-1, CD30, CD33, or CD40.

In one aspect, the targeting moiety specifically binds a
component of a regulatory T cell, myeloid suppressor cell,
or dendritic cell. In another aspect, the targeting moiety
specifically binds one of the following molecules: (i) CD4;
(i1) CD25 (IL-2a receptor; IL-2aR); (iii) cytotoxic T-lym-
phocyte antigen-4 (CTLA-4; CD152); (iv) Interleukin-10
(IL-10); (v) Transforming growth factor-beta receptor (TGF-
BR); (vi) Transforming growth factor-beta (TGF-f); (vii)
Programmed Death-1 (PD-1); (viii) Programmed death-1
ligand (PD-L1 or PD-L2); (ix) Receptor activator of nuclear
factor-KB (RANK); (x) Receptor activator of nuclear factor-
kB (RANK) ligand (RANKL); (xi) LAG-3; or (xii) gluco-
corticoid-induced tumor necrosis factor receptor family-
related gene (GITR; TNFRSF18).

In one aspect, the immunomodulatory moiety specifically
binds one of the following molecules: (i) Transforming
growth factor-beta (TGF-f); (ii) Programmed death-1 ligand
(PD-L1 or PD-L2); (iii) Receptor activator of nuclear factor-
kB (RANK) ligand (RANKL); or (iv) vascular endothelial
growth factor (VEGF).

In one aspect, the immunomodulatory moiety includes a
molecule that binds TGF-f. In another aspect, the immuno-
modulatory moiety includes an extracellular ligand-binding
domain of Transforming growth factor-beta receptor TGF-
PRII, TGF-pRIIb, or TGF-BRIIL. In another aspect, the
immunomodulatory moiety includes an extracellular ligand-
binding domain of TGF-BRIIL. In another aspect, the mol-
ecule includes a TGF-B-binding amino acid sequence cor-
responding to SEQ ID NOs: 79-91. In an additional aspect,
the immunomodulatory moiety inhibits the activity or func-
tion of TGF-f.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
HER2/neu, EGFR1, CD20, vascular endothelial growth
factor (VEGF), cytotoxic T-lymphocyte antigen-4 (CTLA-
4), CD25 (IL-2a receptor; IL-2aR), or CD4. In an additional
aspect, the immunomodulatory moiety includes an extracel-
lular ligand-binding domain of TGF-BRII. In another aspect,
the molecule includes an amino acid sequence correspond-
ing to SEQ IDNO: 1, 2, 3, 4, 5,6, 7, 8,9 or 10.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
Programmed Death-1 (PD-1), Programmed death-1 ligand 1
(PD-L1), or Programmed death-1 ligand 2 (PD-L2). In
another aspect, the targeting moiety includes an extracellular
ligand-binding domain or ectodomain of Programmed
Death-1 (PD-1). In an additional aspect, the immunomodu-
latory moiety includes an extracellular ligand-binding
domain of TGF-BRII. In another aspect, the molecule
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includes PD-1 ectodomain, immunoglobulin Fc region, and
TGFBRII ectodomain. In another aspect, the molecule
includes an amino acid sequence corresponding to SEQ ID
NO: 11 or 12.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
Receptor activator of nuclear factor-k B (RANK) or Recep-
tor activator of nuclear factor-kB ligand (RANKL). In
another aspect, the targeting moiety includes an extracellular
ligand-binding domain or ectodomain of Receptor activator
of nuclear factor-kB (RANK). In an additional aspect, the
immunomodulatory moiety includes an extracellular ligand-
binding domain of TGF-BRII. In another aspect, the mol-
ecule includes RANK ectodomain, immunoglobulin Fc
region, and TGFBRII ectodomain. In another aspect, the
molecule includes an amino acid sequence corresponding to
SEQ ID NO: 13 or 14.

In one aspect, the immunomodulatory moiety includes a
molecule that specifically binds to Programmed death-1
ligand 1 (PD-L1) or Programmed death-1 ligand 2 (PD-L2).
In another aspect, the immunomodulatory moiety includes
an extracellular ligand-binding domain or ectodomain of
Programmed Death-1 (PD-1). In another aspect, the mol-
ecule includes a PD-L1-binding amino acid sequence cor-
responding to SEQ ID NO: 92, 93, or 94. In an additional
aspect, the immunomodulatory moiety inhibits the activity
or function of Programmed death-1 ligand 1 (PD-L1).

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
HER2/neu, EGFR1, CD20, vascular endothelial growth
factor (VEGF), cytotoxic T-lymphocyte antigen-4 (CTLA-
4), CD25 (IL-2a receptor; IL-20R), or CD4. In an additional
aspect, the immunomodulatory moiety includes an extracel-
lular ligand-binding domain or ectodomain of Programmed
Death-1 (PD-1). In another aspect, the molecule includes an
amino acid sequence corresponding to SEQ ID NO: 15, 16,
17, 18, 19, 20, 21, 22, 23, or 24.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
Receptor activator of nuclear factor-kB (RANK) or Recep-
tor activator of nuclear factor-kB ligand (RANKL). In
another aspect, the targeting moiety includes an extracellular
ligand-binding domain or ectodomain of Receptor activator
of nuclear factor-kB (RANK). In an additional aspect, the
immunomodulatory moiety includes an extracellular ligand-
binding domain of Programmed Death-1 (PD-1). In another
aspect, the molecule includes RANK ectodomain, immuno-
globulin Fe region, and PD-1 ectodomain. In another aspect,
the molecule includes an amino acid sequence correspond-
ing to SEQ ID NO: 25 or 26.

In one aspect, the immunomodulatory moiety includes a
molecule that specifically binds to Receptor activator of
nuclear factor-kB ligand (RANKL). In another aspect, the
immunomodulatory moiety includes an extracellular ligand-
binding domain or ectodomain of Receptor activator of
nuclear factor-kB (RANK). In another aspect, the molecule
includes a RANKL-binding amino acid sequence corre-
sponding to SEQ ID NO: 95, 96, 97, or 98. In an additional
aspect, the immunomodulatory moiety inhibits the activity
or function of Receptor activator of nuclear factor-kB ligand
(RANKL).

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
HER2/neu, EGFR1, CD20, vascular endothelial growth
factor (VEGF), cytotoxic T-lymphocyte antigen-4 (CTLA-
4), CD25 (IL-2a receptor; IL-20R), or CD4. In an additional
aspect, the immunomodulatory moiety includes an extracel-
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lular ligand-binding domain or ectodomain of Receptor
activator of nuclear factor-kB (RANK). In another aspect,
the molecule includes an amino acid sequence correspond-
ing to SEQ ID NO: 27, 28, 29, 30, 31, 32, 33, 34, 35, or 36.

The present invention provides novel targeted immuno-
suppressive antibodies and fusion proteins that induce or
promote immune tolerance by at least one of the following:

(i) inhibiting the activation of dendritic cells, T cells,
and/or B cells; and

(i1) promoting the development and/or suppressor func-
tion of regulatory T cells and immunosuppressive myeloid
DCs. These targeted immunosuppressive molecules of the
invention are designed to suppress unwanted or excessive
immune or inflammatory responses in order to treat auto-
immune or inflammatory diseases or prevent the rejection of
a transplanted cell, tissue, or organ.

Targeted immunosuppressive antibodies and/or fusion
proteins: The aberrant activation of self-reactive T cells
and/or breakdown of the mechanisms of immune tolerance
promotes the development of autoimmunity that results in
various diseases including type I diabetes mellitus, multiple
sclerosis, systemic lupus erythematosus, inflammatory
bowel disease, and rheumatoid arthritis. The targeted immu-
nosuppressive antibodies and/or fusion proteins of the
invention are designed to suppress unwanted or excessive
immune or inflammatory responses and restore or promote
immune tolerance. Accordingly, the compositions and meth-
ods of the invention have broad clinical relevance for the
treatment of diverse autoimmune or inflammatory diseases
and preventing the rejection of a transplanted cell, tissue, or
organ grafts.

The targeted immunosuppressive antibodies and/or fusion
proteins of the invention provides their ability to inhibit the
activity of targeted pro-inflammatory cytokines or immune
cells while simultaneously promoting immune tolerance via
the targeted delivery of immunosuppressive molecules that
facilitate the development and/or function of regulatory T
cells. These molecules of the present invention are distin-
guished from and superior to existing therapeutic molecules
in at least one of the following aspects: (i) The molecules of
the invention enable targeted delivery of immunosuppres-
sive molecules to immune cells or pro-inflammatory mol-
ecules in the milieu of the affected cell, tissue or organ; (ii)
The molecules of the invention can couple the inhibition of
the targeted pro-inflammatory molecule or immune cell with
the simultaneous delivery of an immunosuppressive mol-
ecule that promotes immune tolerance, thereby improving
the suppression of immune effector cells; and (iii) The
molecules of the invention can provide a mechanism of
simultaneously engaging two independent or synergistic
mechanisms of immune tolerance or immune suppression.

Further, the targeted immunosuppressive antibodies and/
or fusion proteins of the invention are distinguished from
and superior to existing therapeutic molecules in at least one
of the following aspects: (i) To suppress unwanted or
excessive immune or inflammatory responses in order to
treat autoimmune or inflammatory diseases; and (ii) To
prevent the rejection of a transplanted cell, tissue, or organ
grafts.

In one aspect, the immunomodulatory moiety includes a
sequence from Programmed death-1 ligand 1 (PD-L1) or
Programmed death-1 ligand 2 (PD-L2). In another aspect,
the molecule includes a PD-1-binding amino acid sequence
corresponding to SEQ ID NO: 99, 100, or 101. In an
additional aspect, the immunomodulatory moiety increases
the function of PD-1.

Bicara Ex. 1013
Bicara v. JHU - PGR2026-00025



US 9,441,044 B2

23

In one aspect, the targeting moiety specifically binds to
Tumor Necrosis Factor-o. (TNF-a), and the immunomodu-
latory moiety includes a sequence from Programmed
death-1 ligand 1 (PD-L1) or Programmed death-1 ligand 2
(PD-L2). In an additional aspect, the targeting moiety
includes an antibody that binds TNF-a, and the immuno-
modulatory moiety includes a sequence from PD-1 ligand 1
(PD-L1 or B7-H1). In another aspect, the molecule includes
an amino acid sequence corresponding to SEQ ID NO: 37.
In another aspect, the targeting moiety includes an extracel-
lular ligand-binding domain of tumor necrosis factor recep-
tor 2 (TNFR2), and the immunomodulatory moiety includes
a sequence from PD-1 ligand 1 (PD-L1 or B7-H1). In
another aspect, the molecule includes TNFR2 Extracellular
ligand binding domain, immunoglobulin Fc region, and a
sequence from PD-L1. In another aspect, the molecule
includes an amino acid sequence corresponding to SEQ ID
NO: 38 or 39.

In one aspect, the targeting moiety includes an antibody or
antibody fragment that specifically binds to CD20, CD25, or
CD4, and the immunomodulatory moiety includes a
sequence from Programmed death-1 ligand 1 (PD-L1) or
Programmed death-1 ligand 2 (PD-L2). In another aspect,
the molecule includes an amino acid sequence correspond-
ing to SEQ ID NO: 40, 41, 42, 43, 44, or 45.

In one aspect, the targeting moiety includes the extracel-
lular domain of CTLA-4 and immunoglobulin Fc region
(IgG Cyl), and the immunomodulatory moiety includes a
sequence from Programmed death-1 ligand 1 (PD-L1) or
Programmed death-1 ligand 2 (PD-L2). In another aspect,
the molecule includes an amino acid sequence correspond-
ing to SEQ ID NO: 46 or 47.

In one aspect, the targeting moiety includes transforming
growth factor-p (TGF-f) and immunoglobulin Fc region
(IgG Cyl), and the immunomodulatory moiety includes a
sequence from Programmed death-1 ligand 1 (PD-L1) or
Programmed death-1 ligand 2 (PD-L.2). In an additional
aspect, the molecule includes an amino acid sequence cor-
responding to SEQ ID NO: 48 or 49.

In one aspect, the immunomodulatory moiety includes a
sequence from transforming growth factor-f (TGF-f). In
another aspect, the molecule includes an amino acid
sequence corresponding to SEQ ID NO: 99, 100, or 101. In
an additional aspect, the immunomodulatory moiety acti-
vates the signaling function of transforming growth factor-3
(TGF-B) receptor.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
Tumor Necrosis Factor-o. (TNF-a), and the immunomodu-
latory moiety includes a sequence from transforming growth
factor-p (TGF-p). In an additional aspect, the targeting
moiety includes an antibody that binds TNF-c, and the
immunomodulatory moiety includes a sequence from TGF-
. In another aspect, the molecule includes an amino acid
sequence corresponding to SEQ ID NO: 50. In one aspect,
the targeting moiety includes an extracellular ligand-binding
domain of tumor necrosis factor receptor 2 (TNFR2). In
another aspect, the molecule includes TNFR2 Extracellular
ligand binding domain, immunoglobulin Fc region, and a
sequence from transforming growth factor-f (TGF-f). In
another aspect, the molecule includes an amino acid
sequence corresponding to SEQ ID NO: 51 or 52.

In one aspect, the targeting moiety includes an antibody or
antibody fragment that specifically binds to CD20, CD25
(IL-2c. receptor; IL-2aR), or CD4, and the immunomodu-
latory moiety includes a sequence from transforming growth
factor-f (TGF-f). In an additional aspect, the molecule
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includes an amino acid sequence corresponding to SEQ ID
NO: 53, 54, 55, 56, 57 or 58.

In one aspect, the targeting moiety includes an extracel-
lular domain of CTLA-4 and immunoglobulin Fc region
(IgG Cyl), and the immunomodulatory moiety includes a
sequence from transforming growth factor-f (TGF-f). In
another aspect, the molecule includes an amino acid
sequence corresponding to SEQ ID NO: 59 or 60.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, or polypeptide that specifically binds to
Tumor Necrosis Factor-a (TNF-a), and the immunomodu-
latory moiety includes an extracellular RANKI-binding
domain or ectodomain of Receptor activator of nuclear
factor-kB (RANK) or Osteoprotegerin (OPG). In an addi-
tional aspect, the targeting moiety includes an antibody that
binds TNF-a, and the immunomodulatory moiety includes a
sequence from an extracellular RANKL-binding domain or
ectodomain of RANK. In another aspect, the molecule
includes an amino acid sequence corresponding to SEQ ID
NO: 61. In one aspect, the targeting moiety includes an
extracellular ligand-binding domain of tumor necrosis factor
receptor 2 (TNFR2). In another aspect, the molecule
includes TNFR2 Extracellular ligand binding domain,
immunoglobulin Fc region, and a sequence from an extra-
cellular RANK-binding domain or ectodomain of RANK. In
another aspect, the molecule includes an amino acid
sequence corresponding to SEQ ID NO: 62 or 63.

In one aspect, the targeting moiety includes an extracel-
lular domain of CTLA-4 and immunoglobulin Fc region
(IgG Cyl), and the immunomodulatory moiety includes an
extracellular RANKL-binding domain or ectodomain of
Receptor activator of nuclear factor-kB (RANK) or Osteo-
protegerin (OPG). In another aspect, the molecule includes
an amino acid sequence corresponding to SEQ ID NO: 64 or
65.

In one aspect, the targeting moiety includes a sequence
from transforming growth factor-f (TGF-f) and immuno-
globulin Fc region (IgG Cyl), and the immunomodulatory
moiety includes an extracellular RANKL-binding domain or
ectodomain of Receptor activator of nuclear factor-xB
(RANK). In another aspect, the molecule includes an amino
acid sequence corresponding to SEQ ID NO: 66 or 67.

In one aspect, the targeting moiety includes a sequence
from Programmed death-1 ligand 1 (PD-L1) and immuno-
globulin Fc region (IgG Cyl), and the immunomodulatory
moiety includes an extracellular RANKL-binding domain or
ectodomain of Receptor activator of nuclear factor-xB
(RANK). In another aspect, the molecule includes an amino
acid sequence corresponding to SEQ ID NO: 68 or 69.

In various aspects, the molecule is fused or directly linked
to one or more antigen, antigenic determinant, or epitope.

In another embodiment, the present invention provides a
composition including the molecule of the invention and a
cell, wherein the cell is a tumor cell, immune cell, or
dendritic cell.

In another embodiment, the present invention provides a
method of counteracting or overcoming immune tolerance.
The method includes administering to a subject in need
thereof one or more molecule of the invention.

In another embodiment, the present invention provides a
method of preventing or treating a neoplastic disease. In one
aspect, the neoplastic disease is a non-T cell malignancy
which does not express CD4 on the tumor cell. In one
embodiment, the method includes administration to a sub-
ject in need thereof an antibody that targets and depletes
CD4+ regulatory T cells (Tregs) in combination with a
cytotoxic anticancer therapy. In one aspect, the antibody that

Bicara Ex. 1013
Bicara v. JHU - PGR2026-00025



US 9,441,044 B2

25

targets and depletes Tregs is an anti-CD4 antibody. In
various aspects, the cytotoxic anticancer therapy includes a
chemotherapeutic molecule, tumor-targeted antibody, small
molecule kinase inhibitor, hormonal agent, or tumor-tar-
geted cytotoxic agent, anti-angiogenic agent or any combi-
nation thereof. In another aspect, the cytotoxic anticancer
therapy includes ionizing radiation, ultraviolet radiation,
cryoablation, thermal ablation, or radiofrequency ablation.

In another embodiment, the method includes administra-
tion to a subject in need thereof an antibody or molecule that
targets and depletes CD4+ regulatory T cells (Tregs) in
combination with an immunostimulatory antibody, fusion
protein, peptide or ligand that targets CTLA-4, PD1, PD-1L,
RANKL, TGF-p, GITR, 4-1BB, OX-40, or Toll-like recep-
tors (TLR 1-10). In one aspect, the TL.R-agonist comprises
an activator of TLR-8 or TLR-9. In one aspect, the TLR
agonist comprises an immunostimulatory nucleic acid
sequence containing CpG nucleotides. In one aspect, the
antibody that targets and depletes Tregs is an anti-CD4
antibody.

In another embodiment, the present invention provides a
method of preventing or treating a neoplastic disease. The
method includes administration to a subject in need thereof
one or more molecule of the invention. In various aspects,
the subject is administered one or more molecule of the
invention in combination with another anticancer therapy. In
one aspect, the anticancer therapy includes a chemothera-
peutic molecule, antibody, small molecule kinase inhibitor,
hormonal agent, cytotoxic agent, targeted therapeutic agent,
or anti-angiogenic agent. In another aspect, the anticancer
therapy includes ionizing radiation, ultraviolet radiation,
cryoablation, thermal ablation, or radiofrequency ablation.
In another aspect, the subject is administered one or more
molecule of the invention in combination with an antibody
or molecule that inhibits the production or function of
regulatory T cells (Tregs) or depletes the number of Tregs.
In one aspect, the antibody that targets and depletes Tregs is
an anti-CD4 antibody. In another aspect, the molecule that
counteracts the function of Tregs is an antibody, fusion
protein, peptide or ligand that targets CTLA-4, PD1, PD-1L,
RANKL, TGF-B, GITR. In another aspect, the molecule that
counteracts the function of Tregs is an antibody or fusion
protein or ligand that targets 4-1BB or OX-40. In another
aspect, the molecule that counteracts the function of Tregs is
an agonist of Toll-like receptors (TLR 1-10). In one aspect,
the TLR-agonist comprises an activator of TLR-8 or TLR-9.
In one aspect, the TLR agonist is an immunostimulatory
nucleic acid sequence containing CpG nucleotides.

In one aspect the chemotherapeutic agent is a topoi-
somerase-interacting agent, anthracycline, doxorubicin,
mitoxantrone, camptothecin, camptothecin analogue, irino-
tecan, epipodophyilotoxin, etoposide, alkylating agent,
cyclophosphamide, cisplatin, cisplatin analogue, oxaliplatin,
antimetabolite, fluoropyrimidine analogue, 5-fluorouracil,
gemcitabine, azacytidine, antimicrotubule agent, taxane,
paclitaxel, or docetaxel.

In another embodiment, the subject is administered one or
more molecule of the invention in combination with any
vaccine. In another aspect, the vaccine includes a tumor
antigen, tumor-associated antigen, tumor epitope, tumor
antigen-containing fusion protein, tumor cell, or dendritic
cell. In another aspect, the vaccine includes a pathogen
antigen, pathogen-associated antigen, pathogen epitope, or
pathogen antigen-containing fusion protein. In one aspect,
the vaccine includes a surrogate CD4+ T cell helper epitope
from tetanus toxin. In one aspect, the CD4+ T helper
sequence contains a domain of tetanus toxin fragment C
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(pDOM1). In one aspect, the pDOM sequence is fused to a
cell-permeabilizing cationic polypeptide (e.g. Arginine-9).
In another aspect, the Arg9-pDOM sequence is fused to a
specific antigen comprising the vaccine.

In another embodiment, the present invention provides a
method for treating immune cells wherein the cells are
contacted ex vivo or in vitro with a molecule of the inven-
tion. In another embodiment, the present invention provides
a method of treatment of a neoplastic disease. The method
includes administering to a subject in need thereof a com-
position of immune cells contacted with a molecule of the
invention.

In another embodiment, the present invention provides a
method of inducing or promoting immune tolerance. The
method includes administering to a subject in need thereof
one or more molecule of the invention.

In another embodiment, the present invention provides a
method of preventing or treating an autoimmune or inflam-
matory disease including administering to a subject in need
thereof one or more molecule of the invention. In one aspect,
the subject is administered one or more molecule of the
invention in combination with another anti-inflammatory or
immunosuppressive therapy. In another embodiment, the
present invention provides a method of treatment of immune
cells wherein the cells are contacted ex vivo or in vitro with
a molecule of the invention. In another embodiment, the
present invention provides a method of treating an autoim-
mune or inflammatory disease or preventing rejection of
grafted cells or tissue. The method includes administering to
a subject in need thereof a composition of immune cells
contacted with a molecule of the invention.

All publications, patents, and patent applications men-
tioned in this specification are herein incorporated by ref-
erence to the same extent as if each individual publication,
patent, or patent application was specifically and individu-
ally indicated to be incorporated by reference.

As used in this specification and the appended claims, the
singular forms “a,” “an,” and “the” include plural references
unless the context clearly dictates otherwise. Thus, for
example, references to “the method” includes one or more
methods, and/or steps of the type described herein which
will become apparent to those persons skilled in the art upon
reading this disclosure and so forth.

Unless defined otherwise, all technical and scientific
terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
invention belongs. Although any methods and materials
similar or equivalent to those described herein can be used
in the practice or testing of the invention, the preferred
methods and materials are now described.

As used herein “immune cells” or “immune effector cells”
include T lymphocytes, B lymphocytes, natural killer (NK)
cells, NKT cells, monocytes, macrophages, dendritic cells
(DC), antigen presenting cells (APC).

As used herein, “neoplasm” or “tumor” including gram-
matical variations thereof, means new and abnormal growth
of tissue, which may be benign or cancerous. In a related
aspect, the neoplasm is indicative of a neoplastic disease or
disorder, including but not limited, to various cancers. For
example, such cancers can include prostate, pancreatic,
biliary, colon, rectal, liver, kidney, lung, testicular, breast,
ovarian, pancreatic, brain, and head and neck cancers,
melanoma, sarcoma, multiple myeloma, leukemia, lym-
phoma, and the like.
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A used herein, “subject,” including grammatical varia-
tions thereof, means a human or vertebrate animal including
adog, cat, horse, cow, pig, sheep, goat, chicken, monkey, rat,
and mouse.

As used herein, “targeting moiety” refers to a molecule
that has the ability to localize and bind to a specific molecule
or cellular component. The targeting moiety can be an
antibody, antibody fragment, scFv, Fc-containing polypep-
tide, fusion antibody, polypeptide, peptide, aptamer, ligand,
nucleic acid, or any combination thereof. In one embodi-
ment, a targeting moiety can bind to a molecule present in
a cell or tissue. In one aspect, the targeting moiety can bind
a molecule in a diseased cell or tissue, such as a cancer cell
or tumor. In, another aspect, the targeting molecule can bind
a normal cell or tissue, such as an immune cell. In another
aspect, the targeting moiety can bind a cellular or extracel-
lular molecule that modulates the immune response. In
another aspect, the targeting moiety binds a growth factor
receptor, growth factor, cytokine receptor, cytokine, or cell
surface molecule.

In another embodiment, the targeting moiety is a tumor-
targeting moiety. The tumor-targeting moiety can bind a
component of a tumor cell or bind in the vicinity of a tumor
cell (e.g., tumor vasculature or tumor microenvironment). In
one embodiment, the tumor targeting moiety binds to a
component of a tumor cell, tumor microenvironment, tumor
vasculature, tumor-associated lymphocyte, tumor antigen,
tumor-associated antigen, tumor cell surface molecule,
tumor antigenic determinant, tumor antigen-containing
fusion protein, tumor-associated cell, tumor-associated
immune cell, or tumor vaccine.

For example, in various embodiments, a targeting moiety
is specific for or binds to a molecule or component, which
includes but is not limited to, epidermal growth factor
receptor (EGFR, EGFR1, ErbB-1, HER1), ErbB-2 (HER2/
neu), ErbB-3/HER3, ErbB-4/HER4, EGFR ligand family;
insulin-like growth factor receptor (IGFR) family, IGF-
binding proteins (IGFBPs), IGFR ligand family (IGF-1R);
platelet derived growth factor receptor (PDGFR) family,
PDGFR ligand family; fibroblast growth factor receptor
(FGFR) family, FGFR ligand family, vascular endothelial
growth factor receptor (VEGFR) family, VEGF family;
HGF receptor family: TRK receptor family; ephrin (EPH)
receptor family; AXL receptor family; leukocyte tyrosine
kinase (LTK) receptor family; TIE receptor family,
angiopoietin 1, 2; receptor tyrosine kinase-like orphan
receptor (ROR) receptor family; discoidin domain receptor
(DDR) family; RET receptor family; KLG receptor family;
RYK receptor family; MuSK receptor family; Transforming
growth factor alpha (TGF-a), TGF-a receptor; Transform-
ing growth factor-beta (TGF-3), TGF-f receptor; Interleukin
13 receptor alpha2 chain (1L13Ralpha2), Interleukin-6 (IL-
6), 1L-6 receptor, Interleukin-4, IL.-4 receptor, Cytokine
receptors, Class I (hematopoietin family) and Class II (in-
terferon/11-10 family) receptors, tumor necrosis factor
(TNF) family, TNF-c, tumor necrosis factor (INF) receptor
superfamily (TNTRSF), death receptor family, TRAIL-re-
ceptor; cancer-testis (CT) antigens, lineage-specific anti-
gens, differentiation antigens, alpha-actinin-4, ARTCI,
breakpoint cluster region-Abelson (Ber-abl) fusion products,
B-RAF, caspase-5 (CASP-5), caspase-8 (CASP-8), beta-
catenin (CTNNBL1), cell division cycle 27 (CDC27), cyclin-
dependent kinase 4 (CDK4), CDKN2A, COA-1, dek-can
fusion protein, EFTUD-2, Elongation factor 2 (ELF2), Ets
variant gene 6/acute myeloid leukemia 1 gene ETS (ETC6-
AML1) fusion protein, fibronectin (FN), GPNMB, low
density lipid receptor/GDP-L fucose: beta-Dgalactose 2-al-
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pha-Lfucosyltraosferase (LDLR/FUT) fusion protein, HLA-
A2, arginine to isoleucine exchange at residue 170 of the
alpha-helix of the alpha2-domain in the HLA-A2 gene
(HLA-A*201-R170I), MLA-A11, heat shock protein 70-2
mutated (HSP70-2M), KIAA0205, MART2, melanoma
ubiquitous mutated 1, 2, 3 (MUM-1, 2, 3), prostatic acid
phosphatase (PAP), neo-PAP, Myosin class 1, NFYC, OGT,
08-9, pml-RARalpha fusion protein, PRDXS5, PTPRK,
K-ras (KRAS2), N-ras (NRAS), HRAS, RBAF600, SIRT2,
SNRPD1, SYT-SSX1 or -SSX2 fusion protein, Triosephos-
phate Isomerase, BAGE, BAGE-1, BAGE-2,3,4,5, GAGE-
1,2,3,4,5,6,7,8, GnT-V (aberrant N-acetyl giucosaminyl
transferase V, MGATS), HERV-K-MEL, KK-LC, KM-HN-
1, LAGE, LAGE-1, CTL-recognixed antigen on melanoma
(CAMEL), MAGE-A1 (MAGE-1), MAGE-A2, MAGE-A3,
MAGE-A4, MAGE-AS, MAGE-A6, MAGE-A8, MAGE-
A9, MAGE-A10, MAGE-A1l, MAGE-A12, MAGE-3,
MAGE-B1, MAGE-B2, MAGE-BS, MAGE-B6, MAGE-
Cl, MAGE-C2, mucin 1 (MUCI1), MART-1/Melan-A
(MLANA), gpl00, gpl00/Pmell7 (S1LV), tyrosinase
(TYR), TRP-1, HAGE, NA-88, NY-ESO-1, NY-ESO-1/
LAGE-2, SAGE, Spl7, SSX-1,2,3,4, TRP2-1NT2, carcino-
embryonic antigen (CEA), Kallikfein 4, mammaglobm-A,
OAl, prostate specific antigen (PSA), prostate specific
membrane antigen, TRP-1/gp75, TRP-2, adipophilin, inter-
feron inducible protein absent in nielanorna 2 (AIM-2),
BING-4, CPSF, cyclin D1, epithelial cell adhesion molecule
(Ep-CAM), EpbA3, fibroblast growth factor-5 (FGF-5),
glycoprotein 250 (gp250intestinal carboxyl esterase (iCE),
alpha-feto protein (AFP), M-CSF, mdm-2, MUCI, p53
(TP53), PBF, FRAME, PSMA, RAGE-1, RNF43, RU2AS,
SOX10, STEAPI1, survivin (BIRCS), human telomerase
reverse transcriptase (WTERT), telomerase, Wilms’ tumor
gene (WT1), SYCP1, BRDT, SPANX, XAGE, ADAM2,
PAGE-5, LIP1, CTAGE-1, CSAGE, MMAIl, CAGE,
BORIS, HOM-TES-85, AF15q14, HCAG66I, LDHC,
MORC, SGY-1, SPO11, TPX1, NY-SAR-35, FTHLI7,
NXF2 TDRDI1, TEX 15, FATE, TPTE, immunoglobulin
idiotypes, Bence-Jones protein, estrogen receptors (ER),
androgen receptors (AR), CD40, CD30, CD20, CD19,
CD33, CD4, CD25, CD3, cancer antigen 72-4 (CA 72-4),
cancer antigen 15-3 (CA 15-3), cancer antigen 27-29 (CA
27-29), cancer antigen 125 (CA 125), cancer antigen 19-9
(CA 19-9), beta-human chorionic gonadotropin, 1-2 micro-
globulin, squamous cell carcinoma antigen, neuron-specific
enoJase, heat shock protein gp96, GM2, sargramostim,
CTLA-4, 707 alanine proline (707-AP), adenocarcinoma
antigen recognized by T cells 4 (ART-4), carcinoembryo-
genic antigen peptide-1 (CAP-1), calcium-activated chloride
channel-2 (CLCA2), cyclophilin B (Cyp-B), human signet
ring tumor-2 (HST-2), Human papilloma virus (HPV) pro-
teins (HPV-E6, HPV-E7, major or minor capsid antigens,
others), Epstein-Barr vims (EBV) proteins (EBV latent
membrane proteins—LMP1, LMP2; others), Hepatitis B or
C virus proteins, and HIV proteins. A composition of the
invention can further include the foregoing as a peptide/
polypeptide and/or encoding the same.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, scFv, or Fc-containing polypeptide that
specifically binds a component of a tumor cell, tumor
antigen, tumor vasculature, tumor microenvironment, or
tumor-infiltrating immune cell. In one aspect, the targeting
moiety specifically binds epidermal growth factor receptor
(EGFR1, Erb-Bl), HER2/neu (Erb-B2), CD20, Vascular
endothelial growth factor (VEGF), insulin-like growth fac-
tor receptor (IGF-1R), TRAIL-receptor, epithelial cell adhe-
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sion molecule, carcino-embryonic antigen, Prostate-specific
membrane antigen, Mucin-1, CD30, CD33, CD40, or a
combination thereof.

Examples of antibodies which can be incorporated into
compositions and methods disclosed herein include, but are
not limited, to antibodies such as trastuzumab (anti-HER2/
neu antibody); Pertuzumab (anti-HER2 mAb); cetuximab
(chimeric monoclonal antibody to epidermal growth factor
receptor EGFR); panitumumab (anti-EGFR antibody);
nimotuzumab (anti-EGFR antibody); Zalutumumab (anti-
EGFR mAb); Necitumumab (anti-EGFR mAb); MDX-210
(humanized anti-HER-2 bispecific antibody); MDX-210
(humanized anti-HER-2 bispecific antibody); MDX-447
(humanized anti-EGF receptor bispecific antibody); Ritux-
imab (chimeric murine/human anti-CD20 mAb); Obinutu-
zumab (anti-CD20 mAb); Ofatumumab (anti-CD20 mAb);
Tositumumab-I1131 (anti-CD20 mAb); Ibritumomab tiux-
etan (anti-CD20 mAb); Bevacizumab (anti-VEGF mAb);
Ramucirumab (anti-VEGFR2 mAb); Ranibizumab (anti-
VEGF mAb); Aflibercept (extracellular domains of
VEGFR1 and VEGFR2 fused to 1gG1 Fc); AMG386 (an-
giopoietin-1 and -2 binding peptide fused to IgGl Fc);
Dalotuzumab (anti-IGF-1R mAb); Gemtuzumab ozogami-
cin (anti-CD33 mAb); Alemtuzumab (anti-Campath-1/
CD52 mAb); Brentuximab vedotin (anti-CD30 mAb); Catu-
maxomab (bispecific mAb that targets epithelial cell
adhesion molecule and CD3); Naptumomab (anti-5T4
mAb); Girentuximab (anti-Carbonic anhydrase ix); or Far-
letuzumab (anti-folate receptor). Other examples include
antibodies such as Panorex™ (17-1A) (murine monoclonal
antibody); Panorex (@ (17-1A) (chimeric murine monoclo-
nal antibody); BEC2 (ami-idiotypic mAb, mimics the GD
epitope) (with BCG); Oncolym (Lym-1 monoclonal anti-
body); SMART M195 Ab, humanized 13' 1 LYM-1 (Onco-
lym), Ovarex (B43.13, anti-idiotypic mouse mAb);
3622W94 mAD that binds to EGP40 (17-1A) pancarcinoma
antigen on adenocarcinomas; Zenapax (SMART Anti-Tac
(IL-2 receptor); SMART M195 Ab, humanized Ab, human-
ized); NovoMAb-G2 (pancarcinoma specific Ab); TNT (chi-
meric mAb to histone antigens); TNT (chimeric mAb to
histone antigens); Gliomab-H (Monoclonals—Humanized
Abs); GNI-250 Mab; EMD-72000 (chimeric-EGF antago-
nist); LymphoCide (humanized IL.L.2 antibody); and MDX-
260 bispecific, targets GD-2, ANA Ab, SMART IDIO Ab,
SMART ABL 364 Ab or InmuRAIT-CEA. Examples of
antibodies include those disclosed in U.S. Pat. No. 5,736,
167, U.S. Pat. No. 7,060,808, and U.S. Pat. No. 5,821,337.

In one embodiment, the targeting moiety specifically
binds a component of a regulatory T cell, myeloid suppres-
sor cell, or dendritic cell. In another aspect, the targeting
moiety specifically binds one of the following molecules:
CD4; CD25 (IL-2a receptor; IL-2aR); cytotoxic T-lympho-
cyte antigen-4 (CTLA-4; CD152); Interleukin-10 (IL-10);
Transforming growth factor-beta receptor (TGF-R); Trans-
forming growth factor-beta (TGF-p); Programmed Death-1
(PD-1); Programmed death-1 ligand (PD-L1 or PD-L2);
Receptor activator of nuclear factor-kB (RANK); Receptor
activator of nuclear factor-kB (RANK) ligand (RANKL);
LAG-3; glucocorticoid-induced tumor necrosis factor recep-
tor family-related gene (GITR; TNFRSF18); or Interleu-
kin-4 receptor (IL-4R). In one aspect, the targeting moiety is
an agonist that increases the function of the targeted mol-
ecule. In another aspect, the targeting moiety is an antagonist
that inhibits the function of the targeted molecule.

In one aspect, the targeting moiety binds a specific
cytokine, cytokine receptor, co-stimulatory molecule, co-
inhibitory molecule, or immunomodulatory receptor that
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modulates the immune system. In another aspect, the tar-
geting moiety specifically binds one of the following mol-
ecules: tumor necrosis factor (INF) superfamily; tumor
necrosis factor-o. (TNF-a); tumor necrosis factor receptor
(TNFR) superfamily; Interleukin-12 (IL-12); IL-12 recep-
tor; 4-1BB (CD137); 4-1BB ligand (4-1BBL; CD137L);
0X40 (CD134; TNR4); OX40 ligand (OX40L; CDA40;
CDA40 ligand (CD40L); CTLA-4; Programmed death-1 (PD-
1); PD-1 ligand 1 (PD-L1; B7-H1); or PD-1 ligand 2
(PD-L2; B7-DC); B7 family; B7-1 (CD80); B7-2 (CD86);
B7-H3; B7-H4; GITR/AITR; GITRL/AITRL; BTLA;
CD70; CD27; LIGHT; HVEM; Toll-like receptor (TLR)
(TLR 1,2,3,4,5,6,7,8,9,10). In one aspect, the targeting moi-
ety is an agonist that increases the function of the targeted
molecule. In another aspect, the targeting moiety is an
antagonist that inhibits the function of the targeted molecule.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, scFv, Fc-containing polypeptide, or pep-
tide that specifically binds a component of a regulatory T
cell, myeloid suppressor cell, or dendritic cell. In another
aspect, the targeting moiety includes an antibody, antibody
fragment, scFv, or Fc-containing polypeptide that specifi-
cally binds a cytokine, cytokine receptor, co-stimulatory
molecule, or co-inhibitory molecule that modulates the
immune system. In another aspect, the targeting moiety
specifically binds one of the following molecules: CD4;
CD25 (IL-2a receptor; IL-2aR); cytotoxic T-lymphocyte
antigen-4 (CTLA-4; CD152); Interleukin-10 (IL-10); Trans-
forming growth factor-beta receptor (TGF-BR); Transform-
ing growth factor-beta (TGF-f); Programmed Death-1 (PD-
1); PD-1 ligand 1 (PD-L1; B7-H1); PD-1 ligand 2 (PD-L2;
B7-DC); Receptor activator of nuclear factor-kB (RANK);
Receptor activator of nuclear factor-kB (RANK) ligand
(RANKL); LAG-3; glucocorticoid-induced tumor necrosis
factor receptor family-related gene (GITR; TNFRSF18);
Interleukin-4 receptor (IL-4R) tumor necrosis factor (TNF)
superfamily; tumor necrosis factor-a. (TNF-o); tumor necro-
sis factor receptor (INFR) superfamily; Interleukin-12 (IL-
12); IL-12 receptor; 4-1BB (CD137); 4-1BB ligand
(4-1BBL; CD137L); OX40 (CD134; TNR4); OX40 ligand
(OX40L; CD40; CD40 ligand (CD40L); CTLA-4; B7 fam-
ily; B7-1 (CD80); B7-2 (CD86); B7-H3; B7-H4; GITR/
AITR; GITRL/AITRL; BTLA; CD70; CD27; LIGHT; or
HVEM. In one aspect, the targeting moiety is an agonist that
increases the function of the targeted molecule. In another
aspect, the targeting moiety is an antagonist that inhibits the
function of the targeted molecule.

Examples of antibodies which can be incorporated into
compositions and methods disclosed herein include, but are
not limited, to antibodies such as Zanulimumab (anti-CD4
mAb), Keliximab (anti-CD4 mAb); Ipilimumab (MDX-101;
anti-CTLA-4 mAb); Tremilimumab (anti-CTLA-4 mAb);
(Daclizumab (anti-CD25/IL-2R mAb); Basiliximab (anti-
CD25/IL-2R mAb); MDX-1106 (anti-PD1 mAb); antibody
to GITR; GC1008 (anti-TGF-f antibody); metelimumab/
CAT-192 (anti-TGF-f antibody); lerdelimumab/CAT-152
(anti-TGF-p antibody); ID11 (anti-TGF-f antibody); Deno-
sumab (anti-RANKL mAb); BMS-663513 (humanized anti-
4-1BB mAb); SGN-40 (humanized anti-CD40 mAb);
CP870,893 (human anti-CD40 mAb); Infliximab (chimeric
anti-TNF mAb; Adalimumab (human anti-TNF mAb); Cer-
tolizumab (humanized Fab anti-TNF); Golimumab (anti-
TNF); Etanercept (Extracellular domain of TNFR fused to
IgG1l Fc); Belatacept (Extracellular domain of CTLA-4
fused to Fc); Abatacept (Extracellular domain of CTLA-4
fused to Fc); Belimumab (anti-B Lymphocyte stimulator);
Muromonab-CD3 (anti-CD3 mAb); Otelixizumab (anti-
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CD3 mAb); Teplizumab (anti-CD3 mAb); Tocilizumab
(anti-IL6R mADb); REGNSS (anti-IL6R mAb); Ustekinumab
(anti-IL-12/23 mAb); Briakinumab (anti-1L-12/23 mAb);
Natalizumab (anti-o4 integrin); Vedolizumab (anti-a4p7
integrin mAb); T1 h (anti-CD6 mAb); Epratuzumab (anti-
CD22 mAb); Efalizumab (anti-CD11a mAb); and Atacicept
(extracellular domain of transmembrane activator and cal-
cium-modulating ligand interactor fused with Fc).

In one embodiment, the present invention provides a
molecule including a targeting moiety fused with an “immu-
nomodulatory moiety”. As used herein, “immunomodula-
tory moiety” refers to a ligand, peptide, polypeptide, or
Fe-containing polypeptide that binds a specific component
of a regulatory T cell, myeloid suppressor cell, or dendritic
cell and modulates the number or function of Tregs or
myeloid suppressor cells. In an additional aspect, the
“immunomodulatory moiety” specifically binds a cytokine,
cytokine receptor, co-stimulatory molecule, or co-inhibitory
molecule that modulates the immune system. In another
aspect, the immunomodulatory moiety specifically binds
one of the following molecules: Transforming growth fac-
tor-beta receptor (TGF-PR); Transforming growth factor-
beta (TGF-p); Programmed Death-1 (PD-1); PD-1 ligand 1
(PD-L1; B7-H1); PD-1 ligand 2 (PD-L2; B7-DC); Receptor
activator of nuclear factor-kB (RANK); or Receptor activa-
tor of nuclear factor-kB (RANK) ligand (RANKL); or
vascular endothelial growth factor (VEGF). In another
aspect, the immunomodulatory moiety specifically binds
one of the following molecules: glucocorticoid-induced
tumor necrosis factor receptor family-related gene (GITR;
AITR; TNFRSF18); GITRL/AITRL; 4-1BB (CD137);
4-1BB ligand (4-1BBL; CD137L); OX40 (CD134; TNR4);
0X40 ligand (OX40L); B7-H3; B7-H4; BTLA; CD40;
CD40 ligand (CD40L); CD70; CD27; LIGHT; or HVEM. In
another aspect, the immunomodulatory moiety specifically
binds one of the following molecules: tumor necrosis fac-
tor-a (TNF-a); Interleukin-12 (IL-12); IL-12R; Interleukin-
10 (IL-10); IL-10R. In another aspect, the immunoodulatory
moiety comprises an extracellular domain of CTLA-4. In
one aspect, the immunomodulatory moiety is an agonist that
increases the function of the bound molecule. In another
aspect, the immunomodulatory moiety is an antagonist that
inhibits the function of the targeted molecule.

In another aspect, the immunomodulatory moiety com-
prises an extracellular domain or ligand-binding sequence of
one of the following receptors: Transforming growth factor-
beta receptor (TGF-BRII, TGF-BRIIb, or TGF-BRII); Pro-
grammed Death-1 (PD-1); Receptor activator of nuclear
factor-kB (RANK); vascular endothelial growth factor
receptor (VEGFR1 or VEGFR2); or IL-10R. In another
aspect, the immunomodulatory moiety comprises an extra-
cellular domain or ligand-binding sequence of one of the
following receptors: tumor necrosis factor receptor 2
(TNFR2); 4-1BB (CD137); OX40 (CD134; TNR4); CDA40;
IL-12R; or glucocorticoid-induced tumor necrosis factor
receptor family-related gene (GITR; AITR; TNFRSF18). In
an additional aspect, the extracellular domain of the specific
receptor binds the cognate ligand and inhibits the interaction
of the ligand with its native receptor.

In another aspect, the immunomodulatory moiety com-
prises one or more of the following ligands or active ligand
fragments: Transforming growth factor-beta (TGF-f3); PD-1
ligand 1 (PD-L1); PD-1 ligand 2 (PD-L2); or IL-10. In
another aspect, the immunomodulatory moiety comprises
one or more of the following ligands or active ligand
fragments: 4-1BB ligand (4-1BBL; CD137L); OX40 ligand
(OX40L); IL-12; CD40L; or GITRL/AITRL.
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In another aspect, the immunomodulatory moiety is fused
to the C-terminus of the targeting moiety. In another aspect,
the immunomodulatory moiety is fused to the N-terminus of
the targeting moiety. In one aspect, the fusion molecule is
represented by X-Fc-Y, wherein X is the targeting moiety, Fc
is an immunoglobulin Fe region, and Y is the immunomodu-
latory moiety. In another aspect, the fusion molecule is
represented by Y-Fc-X, wherein X is the targeting moiety,
and Y is the immunomodulatory moiety. In one aspect, the
targeting moiety may additionally be an immunomodulatory
moiety.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, scFv, or Fc-containing polypeptide that
specifically binds a component of a tumor cell, tumor
antigen, tumor vasculature, tumor microenvironment, or
tumor-infiltrating immune cell, and the immunomodulatory
moiety comprises an extracellular domain or ligand-binding
sequence of one of the following receptors: Transforming
growth factor-beta receptor (TGF-BRII, TGF-pRIIb, or
TGF-BRII); Programmed Death-1 (PD-1); Receptor acti-
vator of nuclear factor-kB (RANK); vascular endothelial
growth factor receptor (VEGFR1 or VEGFR2); or IL-10R.

In one aspect, the targeting moiety includes an antibody,
antibody fragment, scFv, or Fc-containing polypeptide that
specifically binds a component of a tumor cell, tumor
antigen, tumor vasculature, tumor microenvironment, or
tumor-infiltrating immune cell, and the immunomodulatory
moiety comprises one or more of the following ligands or
active ligand fragments: 4-1BB ligand (4-1BBL; CD137L);
0X40 ligand (OX40L); IL-12; CD40L; or GITRL/AITRL.

In another aspect, the targeting moiety includes an anti-
body, antibody fragment, scFv, Fc-containing polypeptide or
ligand that binds a specific component of a regulatory T cell,
myeloid suppressor cell, or dendritic cell, and the immuno-
modulatory moiety comprises an extracellular domain or
ligand-binding sequence of one of the following receptors:
Transforming growth factor-beta receptor (TGF-pRII, TGF-
BRIIb, or TGF-PRIII); Programmed Death-1 (PD-1); Recep-
tor activator of nuclear factor-kB (RANK); or IL-10R. In
another aspect, the immunomodulatory moiety comprises
one or more of the following ligands or active ligand
fragments: 4-1BB ligand (4-1BBL; CD137L); OX40 ligand
(OX40L); 1L-12; CD40OL; or GITRL/AITRL. In another
aspect, the specific targeted component of a regulatory T
cell, myeloid suppressor cell, or dendritic cell is one of the
following molecules: CD4; CD25 (IL-20. receptor; IL-2aR);
cytotoxic T-lymphocyte antigen-4 (CTLA-4; CD152); Inter-
leukin-10 (IL-10); Transforming growth factor-beta (TGF-
B); Programmed Death-1 (PD-1); Programmed death-1
ligand (PD-L1 or PD-L2); Receptor activator of nuclear
factor-kB (RANK) ligand (RANKL); LAG-3; glucocorti-
coid-induced tumor necrosis factor receptor family-related
gene (GITR; TNFRSF18); or interleukin-4 receptor (IL-4R).

In another aspect, the targeting moiety includes an anti-
body, antibody fragment, scFv, Fc-containing polypeptide or
ligand that binds one of the following: CTLA-4; 4-1BB
(CD137); 0OX40 (CD134; TNR4); CD40; IL-12R; or glu-
cocorticoid-induced tumor necrosis factor receptor family-
related gene (GITR; AITR; TNFRSF18); and the immuno-
modulatory moiety comprises a different molecule selected
from the following: (i) an extracellular domain or ligand-
binding sequence of one of the following receptors: Trans-
forming growth factor-beta receptor (TGF-pRII, TGF-
BRIIb, or TGF-PRIN); Programmed Death-1 (PD-1);
Receptor activator of nuclear factor-kB (RANK); or IL-10R;
or (ii) Fe-containing polypeptide or ligand that binds one of
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the following: CTLA-4; 4-1BB (CD137); OX40 (CD134;
TNR4); CD40; IL-12R; or GITR (AITR; TNFRSF18).

In another aspect, the targeting moiety and immunomodu-
latory moiety are two different molecules selected from any
of the following: an antibody, antibody fragment, scFv,
Fc-containing polypeptide or ligand that binds TGF-f,
CTLA-4, PD-1, 4-1BB (CD137), 0OX40 (CD134; TNR4),
CDA40; IL-12R, or GITR/AITR (TNFRSF18), or Toll-like
receptor (TLR); an extracellular domain or ligand-binding
sequence of Transforming growth factor-beta receptor
(TGF-pRII, TGF-pRIb, or TGF-BRINI), Programmed
Death-1 (PD-1), Receptor activator of nuclear factor-xB
(RANK), or IL-10R. In one aspect, the fusion molecule is
represented by X-Fc-Y, wherein X is an immunomodulatory
targeting moiety and Y is a different immunomodulatory
moiety.

In another aspect, the targeting moiety includes an anti-
body, antibody fragment, scFv, Fc-containing polypeptide
that binds one of the following molecules: CD4; CD25
(IL-2c. receptor; IL-2aR); or CD20; and the immunomodu-
latory moiety comprises one of the following ligands or
active ligand fragments: Transforming growth factor-beta
(TGF-p); PD-1 ligand 1 (PD-L1); PD-1 ligand 2 (PD-L2); or
1L-10.

In another aspect, the targeting moiety includes an anti-
body, antibody fragment, scFv, Fc-containing polypeptide
that binds tumor necrosis factor-a. (TNF-a), Interleukin-12
(IL-12), IL-6R, B-lymphocyte stimulator, CD11a, CD6, or
CD22; and the immunomodulatory moiety comprises one of
the following: (i) ligands or active ligand fragments of
Transforming growth factor-beta (TGF-f), PD-1 ligand 1
(PD-L1), or IL-10; or (ii) an extracellular domain or ligand-
binding fragment of RANK, 4-1BB (CDI137), OX40
(CD134; TNR4), CD40, IL-12R or GITR/AITR
(TNFRSF18).

In another aspect, the targeting moiety comprises the
extracellular domain of CTLA-4 fused to immunoglobulin
Fc, and the immunomodulatory moiety comprises one of the
following: (i) ligands or active ligand fragments of Trans-
forming growth factor-beta (TGF-f), PD-1 ligand 1 (PD-
L1), or IL-10; or (ii) ligand-binding fragment of TNFR2,
RANK, 4-1BB (CD137), OX40 (CD134; TNR4), CD40,
IL-12R or GITR/AITR (TNFRSF18).

In another aspect, the targeting moiety and immunomodu-
latory moiety are two different molecules selected from any
of the following: an antibody, antibody fragment, scFv,
Fe-containing polypeptide that binds tumor necrosis fac-
tor-a. (ITNF-0), Interleukin-12 (IL-12), IL-6R, B-lympho-
cyte stimulator, CD11la, CD6, or CD22; a ligand-binding
fragment of TNFR2, RANK, 4-1BB (CDI137), 0X40
(CD134; TNR4), CD40, IL-12R or GITR/AITR
(TNFRSF18); ligands or active ligand fragments of Trans-
forming growth factor-beta (TGF-$), PD-1 ligand 1 (PD-
L1), or IL-10; or CTLA-4-Fc. In one aspect, the fusion
molecule is represented by X-Fc-Y, wherein X is the immu-
nomodulatory targeting moiety and Y is a different immu-
nomodulatory moiety.

Antibodies: In one embodiment, the targeting moiety or
fusion protein is an immunoglobulin. As used herein, the
term “immunoglobulin” includes natural or artificial mono-
or polyvalent antibodies including, but not limited to, poly-
clonal, monoclonal, multispecific, human, humanized or
chimeric antibodies, single chain antibodies, Fab fragments.
F(ab") fragments, fragments produced by a Fab expression
library, anti-idiotypic (anti-Id) antibodies (including, e.g.,
anti-Id antibodies to antibodies of the invention), and
epitope-binding fragments of any of the above. The term
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“antibody,” as used herein, refers to immunoglobulin mol-
ecules and immunologically active portions of immuno-
globulin molecules, i.e., molecules that contain an antigen
binding site that immunospecifically binds an antigen. The
immunoglobulin ion can be of any type (e.g., IgG, IgE, IgM,
IgD, IgA, and IgY), class (e.g., IgG1, 1gG2, IgG3, 1gG4,
IgAl, and IgA2) or subclass of immunoglobulin molecule.

An antibody as disclosed herein includes an antibody
fragment, such as, but not limited to, Fab, Fab' and F(ab')2,
Fd, single-chain Fvs (scFv), single-chain antibodies, disul-
fide-linked Fvs (sdfv) and fragments including either a VL
or VH domain. In one embodiment, the targeting moiety is
an antibody or scFv.

An antigen-binding antibody fragment, including single-
chain antibody, may include the variable region(s) alone or
in combination with the entirety or a portion of the follow-
ing: hinge region, CH1, CH2, and CH3 domains. An anti-
gen-binding fragment can also include any combination of
variable region(s) with a hinge region, CHI, CH2, and CH3
domains. Also includes is a Fc fragment, antigen-Fc fusion
proteins, and Fe-targeting moiety. The antibody may be from
any animal origin including birds and mammals. In one
aspect, the antibody is, or derived from, a human, murine
(e.g., mouse and rat), donkey, sheep, rabbit, goat, guinea pig,
camel, horse, or chicken. Further, such antibody may be a
humanized version of an antibody. The antibody may be
monospecific, bispecific, trispecific, or of greater multispeci-
ficity.

The antibody herein specifically include a “chimeric”
antibody in which a portion of the heavy and/or light chain
is identical with or homologous to corresponding sequences
in antibodies derived from a particular species or belonging
to a particular antibody class or subclass, while the remain-
der of the chain(s) is identical with or homologous to
corresponding sequences in antibodies derived from another
species or belonging to another antibody class or subclass,
as well as fragments of such antibodies, so long as they
exhibit the desired biological activity (U.S. Pat. No. 4,816,
567; and Morrison et al. (1984) Proc. Natl. Acad. Sci. USA.
81:6851-6855). A chimeric antibody of interest herein
includes “primatized” antibodies including variable domain
antigen-binding sequences derived from a non-human pri-
mate (e.g., Old World Monkey, Ape etc) and human constant
region sequences.

Various methods have been employed to produce anti-
bodies. Hybridoma technology, which refers to a cloned cell
line that produces a single type of antibody, uses the cells of
various species, including mice (murine), hamsters, rats, and
humans. Another method to prepare an antibody uses
genetic engineering including recombinant DNA tech-
niques. For example, antibodies made from these techniques
include, among others, chimeric antibodies and humanized
antibodies. A chimeric antibody combines DNA encoding
regions from more than one type of species. For example, a
chimeric antibody may derive the variable region from a
mouse and the constant region from a human. A humanized
antibody comes predominantly from a human, even though
it contains nonhuman portions. Like a chimeric antibody, a
humanized antibody may contain a completely human con-
stant region. But unlike a chimeric antibody, the variable
region may be partially derived from a human. The nonhu-
man, synthetic portions of a humanized antibody often come
from CDRs in murine antibodies. In any event, these regions
are crucial to allow the antibody to recognize and bind to a
specific antigen.

In one embodiment, a hybridoma can produce a targeted
fusion protein comprising a targeting moiety and an immu-
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nomodulatory moiety. In one embodiment, a targeting moi-
ety comprising an antibody, antibody fragment, or polypep-
tide is linked or fused to an immunomodulatory moiety
consisting of a polypeptide, with a linker or without a linker.
The linker can be an amino acid linker. In one embodiment,
a linker is (GGGGS)n wherein nis 1, 2, 3, 4, 5, 6, 7, or 8.
For example, GGGGSGGGGSGGGGS (SEQ ID NO: 104).
In another embodiment, a linker is EPKSCDK (SEQ ID NO:
105). In another embodiment, a linker is IEGRDMD (SEQ.
ID. NO: 106). In various aspects, the length of the linker
may be modified to optimize binding of the target moiety or
the function of the immunomodulatory moiety. In various
aspects, the immunomodulatory moiety is a polypeptide that
is fused to the C-terminus of the Fc region of the heavy chain
of a targeting antibody or Fc-containing fusion protein. In
another aspect, the immunomodulatory moiety is a polypep-
tide that is fused to the C-terminus of the light chain of a
targeting antibody. In another aspect, the fusion protein
comprises an X-Fc-Y sequence, wherein X is a targeting
polypeptide and Y is an immunomodulatory polypeptide.

For example, a hybridoma can produce the polypeptides
corresponding to SEQ. ID. NO: 1-69.

An antibody fragment can include a portion of an intact,
antibody, e.g. including the antigen-binding or variable
region thereof. Examples of antibody fragments include Fab,
Fab', F(ab')2, and Fv fragments; Fc fragments or Fc-fusion
products; diabodies; linear antibodies; single-chain antibody
molecules; and multispecific antibodies formed from anti-
body fragment(s).

An intact antibody is one which includes an antigen-
binding variable region as well as a light chain constant
domain (CL) and heavy chain constant domains, CH1, CH2
and CH3. The constant domains may be native sequence
constant domains (e.g., human native sequence constant
domains) or amino acid sequence variant thereof for any
other modified Fc (e.g. glycosylation or other engineered
Fe).

The intact antibody may have one or more “effector
functions” which refer to those biological activities attrib-
utable to the Fc region (a native sequence Fc region or amino
acid sequence variant Fc region or any other modified Fc
region) of an antibody. Examples of antibody effector func-
tions include Clq binding; complement dependent cytotox-
icity; Fc receptor binding; antibody-dependent cell-medi-
ated cytotoxicity (ADCC); phagocytosis; down regulation of
cell surface receptors (e.g., B cell receptor (BCR); and
cross-presentation of antigens by antigen presenting cells or
dendritic cells. In one embodiment, the targeting antibody or
Fc-containing fusion protein facilitates focused or preferen-
tial delivery of a immunomodulatory moiety to a target cell.
In another aspect, a targeting antibody can induce death of
the targeted cell or sensitize it to immune cell-mediated
cytotoxicity. In another aspect, the Fc-fusion protein or
antibody can facilitate delivery of the immunomodulatory
moiety or immunogenic apoptotic material from antibody-
bound tumor targets, or both, to an antigen presenting cells
(APC) via interactions between their Fc and Fc receptors (on
APC).

Depending on the amino acid sequence of the constant
domain of their heavy chains, intact antibodies can be
assigned to different “classes.” There are five major classes
of intact antibodies: IgA, IgD, IgE, IgG, and IgM, and
several of these may be further divided into “subclasses”
(isotypes), e.g., IgG1, 1gG2, 1gC3, 1gG4, IgA, and IgA2. The
heavy-chain constant domains (hat correspond to the differ-
ent classes of antibodies are called alpha (o), delta (9),
epsilon (€), gamma (y), and mu () respectively. The subunit
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structures and three-dimensional configurations of different
classes of immunoglobulins are well known.

Peptides: In some aspects of the invention the targeting
moiety or immunomodulatory moiety is a peptide or poly-
peptide. A peptide includes any analog, fragment or chemi-
cal derivative of a peptide whose amino acid residue
sequence is shown herein. Therefore, a present peptide can
be subject to various changes, substitutions, insertions, and
deletions where such changes provide for certain advantages
in its use. In this regard, a peptide of this invention corre-
sponds to, rather than is identical to, the sequence of a
recited peptide where one or more changes are made and it
retains the ability to function as the unmodified peptide in
one or more of the assays.

The term “analog” includes any peptide having an amino
acid residue sequence substantially identical to a sequence
specifically shown herein in which one or more residues
have been conservatively substituted with a functionally
similar residue and which displays the activity as described
herein. Examples of conservative substitutions include the
substitution of one non-polar (hydrophobic) residue such as
isoleucine, valine, leucine or methionine for another, the
substitution of one polar (hydrophilic) residue for another
such as between arginine and lysine, between glutamine and
asparagine, between glycine and serine, the substitution of
one basic residue such as lysine, arginine or histidine for
another, or the substitution of one acidic residue, such as
aspartic acid or glutamic acid for another.

The term “fragment” refers to any subject polypeptide
having an amino acid residue sequence shorter than that of
a polypeptide whose amino acid residue sequence is dis-
closed herein.

As used herein “a tumor targeting peptide” includes
polymers containing fewer than 100 amino acids, where the
polymer specifically binds to a cellular component of a
tumor cell, tumor vasculature, and/or a component of a
tumor microenvironment.

A peptide of the present invention can be synthesized by
any of the techniques that are known to those skilled in “the
polypeptide art, including recombinant DNA techniques.
Synthetic chemistry techniques, such as a solid-phase Mer-
rifield-type synthesis, are preferred for reasons of purity,
antigenic specificity, freedom from undesired side products,
ease of production and the like. An excellent summary of the
many techniques available can be found in Steward et al.,
“Solid Phase Peptide Synthesis”* W.H. Freeman Co., San
Francisco, 1969; Bodanszky, et al., “Peptide Synthesis”,
John Wiley & Sons, Second Edition, 1976; J. Meienhofer,
“Hormonal Proteins and Peptides”. Vol. 2. p. 46, Academic
Press (New York), 1983; Merrifield, Adv. Enzymol., 32:221-
96, 1969; Fields et al. Int. J. Peptide Protein Res., 35:161-
214, 1990; and U.S. Pat. No. 4,244,946 for solid phase
peptide synthesis, and Schroder et al., “The Peptides”, Vol.
1, Academic Press (New York), 1965 for classical solution
synthesis. Appropriate protective groups usable in such
synthesis are described in the above texts and in J. F. W.
McOmie, “Protective Groups in Organic Chemistry”, Ple-
num Press, New York, 1973.

Aptamers: In one aspect of the invention, the targeting
moiety is an aptamer. In various embodiments, an aptamer
is specific for a molecule on a tumor cell, tumor vasculature,
and/or a tumor microenvironment. The term “aptamer”
includes DNA, RNA or peptides that are selected based on
specific binding properties to a particular molecule. For
example, an aptamer(s) can be selected for binding a par-
ticular gene product in a tumor cell, tumor vasculature,
tumor microenvironment, and/or an immune cell, as dis-
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closed herein, where selection is made by methods known in
the art and familiar to one of skill in the art. Subsequently,
said aptamer(s) can be administered to a subject to modulate
or regulate an immune response.

Some aptamers having affinity to a specific protein, DNA,
amino acid and nucleotides have been described (e.g., K. Y.
Wang, et al., Biochemistry 32:1899-1904 (1993); Pitner et
al., U.S. Pat. No. 5,691,145: Gold, et al., Ann. Rev. Bio-
chem. 64:763-797 (1995); Szostak et al., U.S. Pat. No.
5,631,146). High affinity and high specificity binding aptam-
ers have been derived from combinatorial libraries (supra,
Gold, et al.). Aptamers may have high affinities, with equi-
librium dissociation constants ranging from micromolar to
sub-nanomolar depending on the selection used, aptamers
may also exhibit high selectivity, for example, showing a
thousand fold, discrimination between 7-methyl G and G
(Haller and Sarnow, Proc. Natl. Acad. Sci. USA 94:8521-
8526 (1997)) or between D and L-tryptophan (supra, Gold
et al.). An aptamer can be selected based on the particular
molecule targeted (e.g., aptamer targeting EGFR or other
cancer markers). Standard procedures for in vitro selection
are known, such as SELEX experiments, described at Sci-
ence 249 (4968) 505-510 (1990), and Nature (London), 346
(6287) 818-822 (1990) which can be followed throughout,
or with modifications and improvements known in the art.

The term “therapeutically effective amount” means the
amount of the subject compound that will elicit the biologi-
cal or medical response of a tissue, system, animal or human
that is being sought by the researcher, veterinarian, medical
doctor or other clinician.

By “pharmaceutically acceptable” it is meant the carrier,
diluent or excipient must be compatible with the other
ingredients of the formulation and not deleterious to the
recipient thereof.

The terms “administration of” and or “administering”
should be understood to mean providing a composition in a
therapeutically effective amount to the individual in need of
treatment. Administration can be intratumoral or systemic
(intravenous) administration. Furthermore, in conjunction
with vaccination of recipient with pathogen antigen vaccine
(e.g. tetanus toxoid). In addition, in conjunction with agent
to deplete or inactivate regulatory T cells (e.g. cyclophos-
phamide) or myeloid suppressor cells (e.g. gemcitabine). In
a further example, ex vivo treatment of immune cells and
tumor cells for generation of tumor reactive or pathogen
antigen reactive immune cells—for adoptive cellular immu-
notherapy. Administration can be intradermal or subcutane-
ous.

Furthermore, administration can be in combination with
one or more additional therapeutic agents deplete or inacti-
vate regulatory T cells (cyclophosphamide) or myeloid
suppressor cells (e.g. gemcitabine). The pharmaceutical
compositions of the invention identified herein are useful for
parenteral, topical, oral, nasal (or otherwise inhaled), rectal,
or local administration, such as by aerosol or transdermally,
for prophylactic and/or therapeutic treatment of one or more
of the pathologies/indications described herein (e.g., cancer,
pathogenic infectious agents, associated conditions thereof).
The pharmaceutical compositions can be administered in a
variety of unit dosage forms depending upon the method of
administration. Suitable unit dosage forms, include, but are
not limited to powders, tablets, pills, capsules, lozenges,
suppositories, patches, nasal sprays, injectables, implantable
sustained-release formulations, lipid complexes, etc.

Unless defined otherwise, all technical and scientific
terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
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invention belongs. Any methods and materials similar or
equivalent to those described herein can be used in the
practice or testing of the invention, as it will be understood
that modifications and variations are encompassed within
the spirit and scope of the instant disclosure.

The following examples are provided to further illustrate
the embodiments of the present invention, but are not
intended to limit the scope of the invention. While they are
typical of those that might be used, other procedures,
methodologies, or techniques known to those skilled in the
art may alternatively be used.

Example 1

Counteracting Tumor Immune Tolerance Via
Antibody-Mediated Depletion of CD4* Regulatory
T Cells Facilitates the Activation of
Tumor-Reactive CD8* T Cells and Enhances the In
Vivo Antitumor Efficacy of Cytotoxic Anticancer
Agents

Immunogenic death of tumor cells by chemotherapeutic
agents can induce CD8* T cell-mediated antitumor immu-
nity. In response to specific chemotherapeutic agents, tumor
cells exhibit the rapid translocation of intracellular calreti-
culin (CRT) to the cell surface where its aggregation pro-
vides a signal for the recognition and engulfment of dying
tumor cells by antigen presenting dendritic cells (DCs).
Treatment of mouse MB49 or human SW780 bladder cancer
cells with doxorubicin, an anthracycline chemotherapeutic
agent, induced rapid surface exposure of CRT that was
detected by immunofluorescence cytometry of cells stained
with Dylight 488-labeled anti-CRT antibody (FIG. 53A). To
determine whether ex vivo treatment with doxorubicin
induced an immunogenic death of tumor cells, either
untreated live MB49 cells or an equivalent number of MB49
cells that were pre-treated in vitro with doxorubicin were
injected into one flank of syngeneic immunocompetent
C57BL/6 mice. Unlike mice injected with live tumor cells,
mice injected with doxorubicin-treated tumor cells exhibited
increased production of IFN-y by draining lymph node
(DLN) cells in response to in vitro re-challenge with MB49
cell lysates (FIG. 53B). Vaccination with doxorubicin-killed
MB49 cells generated a tumor-specific immune response
since no corresponding increase in IFN-y secretion by DLN
cells was observed following in vitro exposure to an irrel-
evant peptide (Hemagglutinin-HA). Injection of doxorubi-
cin-treated MB49 tumor cells protected mice against tumor
growth upon challenge with untreated live MB49 tumor
cells injected into the opposite flank. (FIG. 1C). The pro-
tection against tumor growth by vaccination with doxoru-
bicin-treated tumor cells was not observed in mice that were
depleted of CD8* T cells with an anti-CD8 antibody before
challenge with live tumor cells (FIG. 53C). These observa-
tions indicate that ex vivo treatment with chemotherapeutic
agents can induce an immunogenic death of tumor cells that
generates CD8* T cell-mediated adaptive antitumor immu-
nity.

Tumor-induced immune tolerance inhibits activation of
CD8* T cells in response to chemotherapy. To examine
whether in vivo treatment with chemotherapeutic agents can
activate CD8" T cell-mediated immune responses in mice
with pre-established tumors, C57BL/6 mice were injected
with live syngeneic MB49 tumor cells and then administered
intratumoral doxorubicin at various time points following
tumor inoculation. In contrast to vaccination of naive mice
with doxorubicin-killed MB49 cells, in vivo treatment of
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mice with established MB49 tumors at d10 following tumor
inoculation failed to induce a corresponding increase in
IFN-y secretion by DLN cells in response to in vitro re-
challenge with MB49 cell lysates (FIG. 53B). Whereas
treatment with doxorubicin on d3 following tumor inocula-
tion was able to arrest tumor growth, delayed administration
of the same dose of doxorubicin on d10 failed to inhibit the
progressive growth of established MB49 tumors (FIG. 53D).
These results indicate that tumor-induced immune tolerance
in the microenvironment of established cancers counteracts
the activation of adaptive antitumor immunity in response to
chemotherapy-induced tumor cell death.

Regulatory T cells (Treg) accumulate in the tumor
microenvironment and counteract the ability of chemo-
therapy to activate CD8* T cell mediated antitumor immu-
nity. To investigate whether FoxP3* Tregs are involved in
enforcing immune tolerance in the tumor microenvironment,
we examined the percentage of CD4*CD25*FoxP3™ cells
(Tregs) among CD4* T lymphocytes in the spleen, draining
lymph nodes (DLN), and tumors of immunocompetent
C57BL/6 mice at dO and d14 after tumor inoculation.
Whereas tumor-bearing mice exhibited only a minor
increase in the percentage of Tregs among CD4* T cells in
the spleen and DLN at d14 following tumor inoculation, a
majority of tumor-infiltrating CD4" T cells at this time were
CD4*CD25*FoxP3* cells (FIG. 53E). To investigate
whether Tregs infiltrating the tumor microenvironment can
suppress the activation of adaptive antitumor immunity in
response to chemotherapy-induced tumor cell death, CD4*
CD25* cells isolated from tumors and DLN of tumor-
bearing mice were adoptively transferred into syngeneic
C57BL/6 naive mice before vaccination with doxorubicin-
killed MB49 cells. The adoptive transfer of tumor-infiltrat-
ing CD4*CD25* cells into naive mice inhibited the ability of
subsequent in vivo vaccination with doxorubicin-treated
MB49 tumor cells to increase production of IFN-y by
draining lymph node (DLN) cells in response to in vitro
re-challenge with MB49 cell lysates (FIG. 53F). Consistent
with the ability of tumor-infiltrating CD4*CD25* cells to
suppress the tumor-specific immune response, the adoptive
transfer of these cells counteracted the protection conferred
by vaccination with doxorubicin-treated MB49 cells against
tumor growth upon challenge with untreated live MB49
tumor cells (FIG. 53G). These results indicate that the tumor
microenvironment fosters the accumulation of FoxP3* Tregs
which counteract the activation of CD8" T cell mediated
antitumor immunity in response to chemotherapy-induced
tumor cell death.

Inhibition of TGF-f in the tumor microenvironment
reduces tumor-infiltrating FoxP3* regulatory T cells and
enhances the antitumor efficacy chemotherapy. TGF-f
induces FoxP3 expression in naive peripheral CD4*CD25~
FoxP3~ T cells and facilitates their conversion into ‘adap-
tive’ FoxP3* Tregs that share the immunosuppressive ability
of natural FoxP3* Tregs generated in the thymus. Since
human cancers frequently become refractory to the growth-
inhibitory effect of TGF-f3 and acquire an ability to increase
expression and secretion of TGF-f}, we investigated whether
this switch enables tumor cells to increase the number of
adaptive Tregs in the tumor microenvironment. Examination
of serum levels of TGF-f in mice at dO, d14, and d28
following inoculation of live MB49 tumor cells demon-
strated that tumor growth resulted in a progressive increase
in the level of serum TGF-f (FIG. 54A). To assess the
precise source of TGF-f in tumor-bearing mice, the total
amount of TGF-f in supernatants of tumor cells or draining
lymph node cells isolated from tumor-bearing mice were
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measured following ex vivo culture in serum-free medium
for 24 h. Measurement of the level of TGF-p/10° cells
showed that tumor cells were the dominant source of the
increased level of TGF-f in tumor-bearing mice (FIG. 54B).
In addition to tumor cell-autonomous expression of TGF-f,
T cells from tumor-bearing mice also expressed higher
levels of TGF-f compared to their counterparts from tumor-
free mice (FIG. 54B). To determine whether the elevation of
TGF-f is responsible for the upregulation of Tregs in the
tumor microenvironment, tumor-bearing mice were treated
with a soluble chimeric protein comprising the extracellular
domain of TGFBRII and the Fe portion of the murine IgG1
heavy chain (TGFBRII:Fc). This fusion protein interferes
with the binding of TGF-f to endogenous TGFBRII and
functions as a stable TGF-f antagonist. ELISA assays con-
firmed the ability of TGFBRII:Fc to sequester TGF-f} in
supernatants of MB49 tumor cells in a concentration-depen-
dent manner (FIG. 54C). At 5d following inoculation of
MB49 tumor cells, mice were either left untreated or treated
with TGFBRIL:Fe (1 pg intratumoral; twice weekly) for 3
weeks followed by flow cytometric analyses of intracellular
FoxP3 expression in CD4*CD25* T cells infiltrating the
tumors. In vivo treatment of tumors with TGFBRIL:Fc
resulted in a significant decline in FoxP3 expression in
tumor-infiltrating CD4* T cells (FIG. 54D) and a dramatic
reduction of CD4*CD25*FoxP3* Tregs in tumor tissue
(FI1G. 54E). To determine whether inhibition of TGF-f3 in the
tumor microenvironment can improve the antitumor efficacy
of chemotherapy, MB49 tumor-bearing mice were adminis-
tered doxorubicin (5 mg/kg i.p. weeklyx3) with or without
twice weekly treatment with TGFBRIL:Fc (1 pg intratu-
moral). In contrast to treatment with either doxorubicin or
TGFBRII:Fc alone, combined treatment with both agents
was able to arrest the growth of MB49 tumors. These results
indicate that tumor cell autonomous expression of TGF-f in
the tumor microenvironment induces ‘adaptive’ FoxP3*
Tregs and that counteracting tumor-induced TGF-f-medi-
ated immune tolerance enhances the antitumor efficacy of
chemotherapy.

Anti-CD4 antibody-mediated depletion of CD4* regula-
tory T cells facilitates chemotherapy-induced activation of
tumor-reactive CD8* T cells and enhances the antitumor
efficacy of chemotherapy. To determine whether depletion of
CD4* regulatory T cells can improve the antitumor efficacy
of chemotherapy by enhancing the activity of CD8" T cells
in the tumor microenvironment, immunocompetent mice
bearing syngeneic tumors were administered an anti-CD4
antibody (Clone GK1.5) to deplete CD4* T cells or an
anti-CDS8 antibody (Clone GK2.43) to deplete CD8* T cells
and then treated with specific chemotherapeutic agents.
Flow cytometric analyses of peripheral blood mononuclear
cells from MB49 tumor-bearing mice at d7 following
administration of anti-CD4 antibody or anti-CD8 antibody
confirmed the target-specific depletion of either CD4* T
cells or CD8™" T cells, respectively (FIG. 55A). Mice treated
with anti-CD4 antibody showed loss of CD4*CD25*FoxP3*
T cells in the peripheral blood as well as among tumor-
infiltrating cells (FIGS. 55A, 55B). To determine whether
antibody-mediated depletion of CD4*CD25*FoxP3* cells
facilitates chemotherapy-induced activation of tumor-reac-
tive CD8* T cells in the tumor microenvironment, we
evaluated the expression of IFN-y in CD8* T cells extracted
from the tumor and draining lymph node of MB49 tumor-
bearing mice that were left untreated or treated with doxo-
rubicin (with or without anti-CD4 antibody). Flow cytomet-
ric analyses showed that CD8* T cells from untreated mice
did not express IFN-y in response to in vitro re-challenge
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with MB49 cell lysates (FIG. 55C). Whereas IFN-y*CD8* T
cells became evident in mice treated with doxorubicin alone,
antibody-mediated depletion of CD4* T cells further
enhanced the percentage of tumor-reactive CD8* T cells that
expressed IFN-y in doxorubicin-treated animals (FIG. 55C).
To directly evaluate whether the activation of tumor-reactive
CD8* T cells determines the in vivo antitumor efficacy of
chemotherapy, we examined the effect of antibody-mediated
depletion of CD8* T cells or CD4* T cells on the response
of MB49 tumor-bearing mice to systemic treatment with
doxorubicin (5 mg/kg). Treatment with doxorubicin alone
inhibited the growth of MB49 tumors but failed to arrest
tumor progression. Whereas depletion of CD8* T cells
completely impaired the in vivo antitumor efficacy of doxo-
rubicin, depletion of CD4" T cells enhanced the response to
doxorubicin and resulted in tumor regression (FIG. 55D).

Anti-CD4 antibody-mediated depletion of CD4" regula-
tory T cells augments and sustains the antitumor effect of
chemotherapy by enabling activation of adaptive antitumor
immunity. Whereas tumor cells treated with anthracycline,
such as doxorubicin, are particularly effective in eliciting an
antitumor immune response, other chemotherapeutic agents
are less effective in inducing immunogenic tumor cell death.
The surface exposure of calreticulin is a key determinant of
the immunogenicity of tumor cell death in response to
chemotherapeutic agents. Compared to the efficient translo-
cation of CRT to the cell surface in response to treatment
with doxorubicin (FIG. 1A), treatment of MB49 tumor cells
with equitoxic doses of either cisplatin or the combination of
cisplatin and gemcitabine was less effective in increasing
CRT exposure (FIG. 56A). Whereas tumor-reactive IFN-y*
CD8" T cells were evident in tumors of MB49 tumor-
bearing mice treated with doxorubicin (FIG. 55C), treatment
with cisplatin was unable to induce a corresponding eleva-
tion of IFN-y expression in CD8* T cells in response to in
vitro re-challenge with MB49 cell lysates (FIG. 56B). To
examine whether counteraction of Treg-mediated immune
tolerance enables the activation of antitumor immunity by
cisplatin, immunocompetent tumor-bearing mice were
treated with cisplatin following depletion of Tregs with
anti-CD4 antibody. Antibody-mediated depletion of CD4* T
cells enhanced the percentage of tumor-reactive IFN-y*
CD8* T cells as well as CD8*CD62L~ T cells in cisplatin-
treated animals (FIGS. 56B, 56C). Treatment of MB49
tumor-bearing mice with cisplatin partially inhibited tumor
growth but failed to arrest tumor progression. Whereas
depletion of CD8" T cells completely negated the in vivo
antitumor effect of cisplatin, depletion of CD4* T cells
enhanced the response to cisplatin and arrested tumor
growth (FIG. 56D). Although treatment of tumor-bearing
mice with the combination of cisplatin and gemcitabine was
also able to arrest tumor growth, tumor growth rapidly
resumed following termination of therapy with none of the
animals (0/8) being tumor-free at d50 following tumor
inoculation (FIG. 56F). In contrast, mice depleted of CD4*
T cells exhibited a more sustained response to either single
agent or combination chemotherapy, with 7/16 mice exhib-
iting complete tumor regression. The complete regression of
tumors was attended with establishment of adaptive antitu-
mor immunity since none of the cured mice (7/7) developed
tumors when re-challenged with live MB49 tumor cells in
the opposite flank.

Chemotherapy-induced expression of NKG2D ligands on
tumor cells cooperates with depletion of CD** regulatory T
cells to stimulate CD®** T cell-mediated tumor regression.
NKG2D (NK group 2, member D) is a lectin-like type II
transmembrane stimulatory receptor used by NK cells,
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¥8-TCR* T cells and af-TC** T cells for immune surveil-
lance of tumors. Expression of mouse and human ligands for
NKG2D is upregulated in transformed epithelial cell lines in
response to genotoxic stress or stalled DNA replication, via
activation of a DNA damage checkpoint pathway initiated
by ATM (ataxia telengiectasia, mutated) or ATR (ATM- and
Rad3-related) protein kinases. Treatment of CT26 mouse
colon cancer cells with genotoxic chemotherapeutic agents
resulted in upregulation of mouse NKG2D ligands of the
retinoic acid inducible gene family (Rael) (FIG. 57A).
RT-PCR showed that Rael mRNA was induced in CT26
cells by 2-4 h, reached a plateau after 16-24 h, and began to
decline after 48 h of treatment with either the irinotecan or
oxaliplatin (FIG. 57A). Flow cytometric analysis demon-
strated that cell surface expression of human NKG2D
ligands (MHC-I-related A and B molecules—MICA, MICB)
was also upregulated on human colorectal cancer cells
(HCT116) in response to treatment with irinotecan (FIG.
53B). Isogenic HCT116 cells that differ only in their p53
status demonstrated that p53 is not required for irinotecan-
induced upregulation of MICA/B (FIG. 53B). To examine
whether the induction of NKG2D ligands contributes to the
antitumor effect of chemotherapy in vivo, immunocompe-
tent Balb/C mice inoculated with syngeneic CT26 tumor
cells were treated with irinotecan (50 mg/kg i.p) with or
without pre-treatment with an NKG2D blocking antibody
(200 pg i.p.). Whereas treatment with irinotecan alone
inhibited the growth of CT26 tumors, the antitumor effect of
irinotecan was negated by pre-treatment with the NKG2D
blocking antibody (FIG. 1C). Since engagement of NKG2D
by its ligands provides a costimulatory signal for the acti-
vation of CD®" T cells, we investigated whether DNA
damage-induced expression of NKG2D ligands on tumor
cells cooperates with depletion of CD** regulatory T cells to
stimulate CD?** T cell-mediated tumor regression. Balb/C
mice bearing CT26 tumors were administered an anti-CD4
antibody (Clone GK1.5) to deplete CD** T cells and/or an
anti-CD8 antibody (Clone GK2.43) to deplete CD** T cells
and then treated with irinotecan. Flow cytometric analyses
confirmed the loss of CD**CD2%*FoxP** T cells in the
spleen and draining lymph node of mice treated with anti-
CD4 antibody (FIG. 57D). Antibody-mediated depletion of
CD™ T cells enhanced the percentage of tumor-reactive
IFN-Y*CD®*" T cells in irinotecan-treated animals (FIG.
57E). Whereas treatment of CT26 tumor-bearing mice with
irinotecan only slowed tumor growth, depletion of CD** T
cells enhanced the response to irinotecan and arrested tumor
growth (FIG. 57F). The ability of CD** T cell depletion to
augment the antitumor efficacy of irinotecan was mediated
by CD®* T cells since antibody-mediated depletion of CD**
T cells completely negated the in vivo antitumor effect of
chemotherapy in CD*" T cell-depleted mice (FIG. 57F).
These data provide the following insights: (i) activation of
tumor-reactive CD8* T cells in response to immunogenic
tumor cell death is a crucial determinant of the antitumor
efficacy of chemotherapy in vivo; (ii) tumor-induced Tregs
impair the antitumor efficacy of chemotherapy by inhibiting
the activation of CD8* T cells in the tumor microenviron-
ment; and (iii) Counteracting tumor-induced immune toler-
ance via antibody-mediated depletion of CD4* regulatory T
cells facilitates chemotherapy-induced activation of antitu-
mor immunity with memory, thereby enhancing the antitu-
mor efficacy of chemotherapy; (iv) Strategies to decrease the
number or function of CD4+ regulatory T cells in the tumor
microenvironment can increase the activation of CD8+ T
cells and improve the response of tumors to cytotoxic
anticancer agents (chemotherapy, tumor-targeted antibodies,
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targeted therapeutics, kinase inhibitors) or chemoimmuno-
therapy (combination of chemotherapeutic agent with
immunotherapeutic agents).

Example 2

Exemplary Targeted Immunomodulatory Antibodies
and Fusion Proteins

A targeting moiety, including an antibody, can be coupled
to an immunomodulatory moiety including a polypeptide
derived from the extracellular domain of TGFBR2. Cross-
linkers or activating agents for such coupling or conjugation
are well known in the art. Alternatively, the fusion proteins
of the invention can be synthesized using recombination
DNA technology well known in the art where the coding
sequences of various portions of the fusion proteins can be
linked together at the nucleic acid level. Subsequently the
fusion proteins of the invention can be produced using a host
cell well known in the art. Examples of targeted immuno-
modulatory antibodies and fusion proteins are shown in
FIGS. 1-33 and briefly described below.

In one embodiment, the present invention provides a
molecule including a targeting moiety fused with an immu-
nomodulatory moiety, wherein the targeting moiety specifi-
cally binds to a target molecule, and the immunomodulatory
moiety specifically binds to Transforming growth factor-
beta (TGF-B). SEQ ID NO: 1 provides a fusion protein
including anti-HER2/neu antibody and Transforming
growth factor-beta receptor II (TGFB-RII) Extracellular
domain (ECD) (FIG. 2). SEQ ID NO: 2 provides a fusion
protein including anti-EGFR1 antibody and Transforming
growth factor-beta receptor II (TGFp-RII) Extracellular
domain (ECD) (FIG. 3). SEQ ID NO: 3 provides a fusion
protein including anti-CD20 antibody and Transforming
growth factor-beta receptor 11 (TGFB-RII) Extracellular
domain (ECD) (FIG. 4). SEQ ID NO: 4 provides a fusion
protein including anti-VEGF antibody and Transforming
growth factor-beta receptor 11 (TGFB-RII) Extracellular
domain (ECD) (FIG. 5). SEQ ID NO: 5 provides a fusion
protein including anti-human CTLA-4 antibody and Trans-
forming growth factor-beta receptor II (TGFB-RII) Extra-
cellular domain (ECD) (FIG. 6). SEQ ID NO: 6 provides a
fusion protein including IL-2, Fc, and Transforming growth
factor-beta receptor II (TGFB-RII) Extracellular domain
(ECD) (FIG. 7). SEQ ID NO: 7 provides a fusion protein
including Transforming growth factor-beta receptor II
(TGFp-RII) Extracellular domain (ECD), Fc, and IL-2 (FIG.
7). SEQ ID NO: 8 provides a fusion protein including
anti-CD25 antibody and Transforming growth factor-beta
receptor 11 (TGFB-RII) Extracellular domain (ECD) (FIG.
8A). SEQ ID NO: 9 provides a fusion protein including
anti-CD25 antibody and Transforming growth factor-beta
receptor I (TGFB-RII) Extracellular domain (ECD) (FIG.
8B). SEQ ID NO: 10 provides a fusion protein including
anti-CD4 antibody and Transforming growth factor-beta
receptor 11 (TGFB-RII) Extracellular domain (ECD) (FIG.
9). SEQ ID NO: 11 provides a fusion protein including PD-1
Ectodomain, Fc, and Transforming growth factor-beta
receptor 11 (TGFp-RII) Extracellular domain (ectodomain)
(PD-1 ectodomain+Fc+TGFBRII ectodomain; FIG. 10).
SEQ ID NO: 12 provides a fusion protein including Trans-
forming growth factor-beta receptor II (TGFB-RII) Extra-
cellular domain (ectodomain), Fc, and PD-1 Ectodomain
(TGFBRII ectodomain+Fc+PD-1 ectodomain; FIG. 10).
SEQ ID NO: 13 provides a fusion protein including RANK
Ectodomain, Fc, and Transforming growth factor-beta
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receptor II (TGFB-RII) Extracellular domain (ectodomain)
(RANK ectodomain+Fc+TGFBRII ectodomain; FIG. 11).
SEQ ID NO: 14 provides a fusion protein including Trans-
forming growth factor-beta receptor 1I (TGFB-RII) Extra-
cellular domain (ectodomain), Fc, and RANK Ectodomain
(TGFBRII ectodomain+Fc+RANK ectodomain; FIG. 11).

In another embodiment, the present invention provides a
molecule including a targeting moiety fused with an immu-
nomodulatory moiety, wherein the targeting moiety specifi-
cally binds to a target molecule, and the immunomodulatory
moiety is a molecule that specifically binds to Programmed
Death-1 ligand 1 (PD-L1 or B7-H1) or Programmed Death-1
ligand 2 (PD-L2 or B7-DC). SEQ ID NO: 15 provides a
fusion protein including anti-HER2/neu antibody and PD-1
Ectodomain (FIG. 13). SEQ ID NO: 16 provides a fusion
protein including anti-EGFR1 antibody and PD-1 Ectodo-
main (FIG. 14). SEQ ID NO: 17 provides a fusion protein
including anti-CD20 antibody and PD-1 Ectodomain (FIG.
15). SEQ ID NO: 18 provides a fusion protein including
anti-VEGF antibody and PD-1 Ectodomain (FIG. 16). SEQ
ID NO: 19 provides a fusion protein including anti-human
CTLA-4 antibody and PD-1 Ectodomain (FIG. 17). SEQ ID
NO: 20 provides a fusion protein including anti-CD25
antibody and PD-1 Ectodomain (FIG. 18A). SEQ ID NO: 21
provides a fusion protein including anti-CD25 antibody and
PD-1 Ectodomain (FIG. 18B). SEQ ID NO: 22 provides a
fusion protein including IL-2, Fec, and PD-1 ectodomain
(AL-24Fc+PD-1 ectodomain; FIG. 19). SEQ ID NO: 23
provides a fusion protein including PD-1 ectodomain, Fc,
and IL-2 (PD-1 ectodomain+Fc+IL-2; FIG. 19). SEQ ID
NO: 24 provides a fusion protein including anti-CD4 anti-
body and PD-1 Ectodomain (FIG. 20). SEQ ID NO: 25
provides a fusion protein including RANK Ectodomain, Fc,
and PD-1 ectodomain (RANK ectodomain+Fc+PD-1
ectodomain; FIG. 21). SEQ ID NO: 26 provides a fusion
protein including PD-1 ectodomain, Fc, and RANK Ectodo-
main (PD-1 ectodomain+Fc+RANK ectodomain; FIG. 21).

In another embodiment, the present invention provides a
molecule including a targeting moiety fused with an immu-
nomodulatory moiety, wherein the targeting moiety specifi-
cally binds to a target molecule, and the immunomodulatory
moiety is a molecule that specifically binds to Receptor
activator of NF-kB ligand (RANKL). SEQ ID NO: 27
provides a fusion protein including anti-HER2/neu antibody
and RANK Ectodomain (FIG. 23). SEQ ID NO: 28 provides
a fusion protein including anti-EGFR1 antibody and RANK
Ectodomain (FIG. 24). SEQ ID NO: 29 provides a fusion
protein including anti-CD20 antibody and RANK Ectodo-
main (FIG. 25). SEQ ID NO: 30 provides a fusion protein
including anti-VEGF antibody and RANK Ectodomain
(FIG. 26). SEQ ID NO: 31 provides a fusion protein
including anti-human CTLA-4 antibody and RANK Ectodo-
main (FIG. 27). SEQ ID NO: 32 provides a fusion protein
including anti-CD25 antibody and RANK Ectodomain (FIG.
28A). SEQ ID NO: 33 provides a fusion protein including
anti-CD25 antibody and RANK Ectodomain (FIG. 28B).
SEQ ID NO: 34 provides a fusion protein including IL-2, Fe,
and RANK ectodomain (IL-2+Fc+RANK ectodomain; FIG.
29). SEQ ID NO: 35 provides a fusion protein including
RANK ectodomain, Fe, and IL-2 (RANK ectodomain+Fc+
IL-2; FIG. 29). SEQ ID NO: 36 provides a fusion protein
including anti-CD4 antibody and RANK Ectodomain (FIG.
30).

In another embodiment, the present invention provides a
molecule including a targeting moiety fused with an immu-
nomodulatory moiety, wherein the targeting moiety specifi-
cally binds to a target molecule, and the immunomodulatory
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moiety includes a molecule that specifically binds to Pro-
grammed death-1 (PD-1). SEQ ID NO: 37 provides a fusion
protein including anti-tumor necrosis factor (INFa) anti-
body and PD-1 ligand 1 (FIG. 32). SEQ ID NO: 38 provides
a fusion protein including TNFR2 Extracellular ligand bind-
ing domain, Fc, and PD-1 ligand: (TNFR2 ECD+IgG Cyl+
PD-L1; FIG. 33). SEQ ID NO: 39 provides a fusion protein
including PD-1 ligand, Fc, and TNFR2 Extracellular ligand
binding domain: (PD-L1+IgG Cy1-TNFR2 ECD; FIG. 33).
SEQ ID NO: 40 provides a fusion protein including anti-
CD20 antibody and PD-1 ligand 1 (PD-L1) (FIG. 34). SEQ
ID NO: 41 provides a fusion protein including anti-CD25
antibody and PD-1 ligand 1 (PD-L1) (FIG. 35A). SEQ ID
NO: 42 provides a fusion protein including anti-CD25
antibody and PD-1 ligand 1 (PD-L1) (FIG. 35B). SEQ ID
NO: 43 provides a fusion protein including PD-1 ligand 1
(PD-L1), Fc, and IL-2 (PD-L1-Fc-IL2; FIG. 36). SEQ ID
NO: 44 provides a fusion protein including IL-2, Fec, and
PD-1 ligand 1 (PD-L1) (IL-2-Fc-PD-L1; FIG. 36). SEQ ID
NO: 45 provides a fusion protein including anti-CD4 anti-
body and PD-1 ligand 1 (PD-L1) (FIG. 37). SEQ ID NO: 46
provides a fusion protein including the extracellular domain
of CTLA-4, Immunoglobulin Fc (IgG Cy1), and a sequence
from PD-1 ligand (PD-L1) (Oncostatin M signal peptide+
CTLA-4 ECD+IgG Cy1+PD-L1; FIG. 38). SEQ ID NO: 47
provides a fusion protein including the extracellular domain
of PD-1 ligand (PD-L1), immunoglobulin Fc¢ (IgG Cy1), and
a sequence from the extracellular domain of CTLA-4:
(PD-L1+IgG Cy1+CTLA-4 ECD; FIG. 38). SEQ ID NO: 48
provides a fusion protein including Transforming growth
factor-p (TGF-f), immunoglobulin Fc (IgG Cyl), and a
sequence from PD-1 ligand 1 (PD-L1) (TGFf-14Fc+PD-
L1; FIG. 39). SEQ ID NO: 49 provides a fusion protein
including a sequence from PD-1 ligand 1 (PD-L1), immu-
noglobulin Fc¢ (IgG Cyl), and Transforming growth factor
beta (TGF-CIB) (PD-L1+Fc+TGFp-1; FIG. 39).

In another embodiment, the present invention provides a
molecule including a targeting moiety fused with an immu-
nomodulatory moiety, wherein the targeting moiety specifi-
cally binds to a target molecule, and the immunomodulatory
moiety includes a molecule that specifically binds to Trans-
forming growth factor-beta receptor (TGF-pR). SEQ ID
NO: 50 provides a fusion protein including an antibody that
binds TNF-a, and a sequence from Transforming growth
factor-f (TGF-B) (FIG. 41). SEQ ID NO: 51 provides a
fusion protein including TNFR2 Extracellular ligand bind-
ing domain, Fc, and a sequence from Transforming growth
factor-p (TGF-p) (TNFR2 ECD+IgG Cy1+TGF-f; FIG. 42).
SEQ ID NO: 52 provides a fusion protein including a
sequence from Transforming growth factor-f§ (TGF-p), Fc,
and TNFR2 Extracellular ligand binding domain: (TGF-+
1gG Cy1+4TNFR2 ECD; FIG. 42). SEQ ID NO: 53 provides
a fusion protein including anti-CD20 antibody and a
sequence from Transforming growth factor-f (TGF-p) (FIG.
43). SEQ ID NO: 54 provides a fusion protein including
anti-CD25 antibody and a sequence from transforming
growth factor-f (TGF-f) (FIG. 44A). SEQ ID NO: 55
provides a fusion protein including anti-CD25 antibody and
a sequence from transforming growth factor-f (TGF-B)
(FIG. 44B). SEQ ID NO: 56 provides a fusion protein
including a sequence from Transforming growth factor-f3
(TGF-B), Fc, and IL-2 (TGF-f+Fc+IL-2; FIG. 45). SEQ ID
NO: 57 provides a fusion protein including IL-2, Fc, and
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Transforming growth factor-f (TGF-p)(IL-2+Fc+TGF-;
FIG. 45). SEQ ID NO: 58 provides a fusion protein includ-
ing anti-CD4 antibody and a sequence from transforming
growth factor-f (TGF-) (FIG. 46). SEQ ID NO: 59 pro-
vides a fusion protein including the extracellular domain of
CTLA-4, immunoglobulin Fc (IgG Cyl), and a sequence
from a sequence from transforming growth factor-f§ (TGF-
) (Oncostatin M signal peptide+CTLA-4 ECD+IgG Cyl+
TGF-p1; FIG. 47). SEQ ID NO: 60 provides a fusion protein
including a sequence from Transforming growth factor-f3
(TGF-B), immunoglobulin Fc¢ (IgG Cyl), and a sequence
from the extracellular domain of CTLA-4: (TGF-f1+IgG
Cyl1+CTLA-4 ECD) (FIG. 47).

In another embodiment, the present invention provides a
molecule including a targeting moiety fused with an immu-
nomodulatory moiety, wherein the targeting moiety specifi-
cally binds to a target molecule, and the immunomodulatory
moiety is a molecule that specifically binds to Receptor
activator of NF-kB ligand (RANKL). SEQ ID NO: 61
provides a fusion protein including an antibody that binds
TNF-a, and a sequence from RANK Ectodomain (FIG. 48).
SEQ ID NO: 62 provides a fusion protein including TNFR2
Extracellular ligand binding domain, Fc, and a sequence
from RANK Ectodomain (TNFR2 ECD+IgG Cyl1+RANK
Ectodomain; FIG. 49). SEQ ID NO: 63 provides a fusion
protein including a sequence from RANK Ectodomain, Fc,
and TNFR2 Extracellular ligand binding domain: (RANK
Ectodomain+IgG Cyl1+TNFR2 ECD; FIG. 49). SEQ ID NO:
64 provides a fusion protein including the extracellular
domain of CTLA-4, immunoglobulin Fc (IgG Cyl), and a
sequence from a sequence from RANK Ectodomain (On-
costatin M signal peptide+CTLA-4 ECD+IgG Cyl1+RANK
Ectodomain; FIG. 50). SEQ ID NO: 65 provides a fusion
protein including a sequence from RANK Ectodomain,
immunoglobulin Fc¢ (IgG Cyl), and a sequence from the
extracellular domain of CTLA-4: (RANK Ectodomain+IgG
Cyl14+CTLA-4 ECD) (FIG. 50). SEQ ID NO: 66 provides a
fusion protein including a sequence from transforming
growth factor-f (TGF-f), immunoglobulin Fc region (IgG
Cy1), and an extracellular ligand-binding domain or ectodo-
main of Receptor activator of nuclear factor-kB (RANK)
(TGF-B+I1gG Cy14RANK Ectodomain; FIG. 51). SEQ ID
NO: 67 provides a fusion protein including a sequence from
RANK Ectodomain, immunoglobulin Fc (IgG Cyl), and a
sequence from transforming growth factor-f (TGF-f):
(RANK Ectodomain+IgG Cy1+TGF-p) (FIG. 51). SEQ ID
NO: 68 provides a fusion protein including a sequence from
Programmed death-1 ligand 1 (PD-L1), immunoglobulin Fc
region (IgG Cyl), and an extracellular ligand-binding
domain or ectodomain of Receptor activator of nuclear
factor-kB (RANK) (PD-L1+IgG Cy1+RANK Ectodomain;
FIG. 52). SEQ ID NO: 69 provides a fusion protein includ-
ing a sequence from RANK Ectodomain, immunoglobulin
Fc (IgG Cyl), and a sequence from Programmed death-1
ligand 1 (PD-L1): (RANK Ectodomain+IgG Cy1+PD-L1)
(FIG. 52).

Although the invention has been described with reference
to the above example, it will be understood that modifica-
tions and variations are encompassed within the spirit and
scope of the invention. Accordingly, the invention is limited
only by the following claims.
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<160> NUMBER OF SEQ ID NOS:
<210> SEQ ID NO 1

<211> LENGTH: 602

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

Glu vVal Gln

1

Ser

Tyr

Ala

Lys

65

Leu

Ser

Gly

Phe

Leu

145

Trp

Leu

Pro
Lys
225

Pro

Lys

Thr

Leu

Ile

Arg

50

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Arg

His

35

Ile

Arg

Met

Trp

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro
355

Leu

Leu

20

Trp

Tyr

Phe

Asn

Gly

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

1

Val

5

Ser

Val

Pro

Thr

Ser

Gly

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Glu

Cys

Arg

Thr

Ile

70

Leu

Asp

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Ser

Ala

Gln

Asn

55

Ser

Arg

Gly

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

122

Gly

Ala

Ala

40

Gly

Ala

Ala

Phe

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu
360

Gly

Ser

25

Pro

Tyr

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

TyTr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

Gly

10

Gly

Gly

Thr

Thr

Asp

Ala

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Leu

Phe

Lys

Arg

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

SEQUENCE LISTING

Val

Asn

Gly

Tyr

60

Lys

Ala

Asp

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Gln

Ile

Leu

Ala

Asn

Val

Tyr

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln
365

Pro

Lys

30

Glu

Asp

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Gly

15

Asp

Trp

Ser

Ala

Tyr

95

Gly

Ser

Ala

Val

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Gly

Thr

Val

Val

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu
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50

Thr

Glu

385

Leu

Lys

Glu

Gly

Ala

His

545

Ser

Phe

Ser

Cys

370

Ser

Asp

Ser

Ala

Lys

450

Thr

Thr

Asp

Cys

Val

530

Asp

Pro

Met

Glu

Leu

Asn

Ser

Arg

Leu

435

Gly

Ile

Asp

Val

Ser

515

Trp

Pro

Lys

Cys

Glu
595

Val

Gly

Asp

Trp

420

His

Gly

Pro

Asn

Arg

500

Ile

Arg

Lys

Cys

Ser

580

Tyr

Lys Gly Phe Tyr
375

Gln Pro Glu Asn
390

Gly Ser Phe Phe
405

Gln Gln Gly Asn
Asn His Tyr Thr
440

Gly Gly Ser Gly
455

Pro His Val Gln
470

Asn Gly Ala Val
485

Phe Ser Thr Cys
Thr Ser Ile Cys
520

Lys Asn Asp Glu
535

Leu Pro Tyr His
550

Ile Met Lys Glu
565

Cys Ser Ser Asp

Asn Thr Ser Asn
600

<210> SEQ ID NO 2

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln Val Gln Leu

1

Ser

Gly

Gly

Ser

65

Lys

Arg

Thr

Leu

Val

Val

50

Arg

Met

Ala

Leu

Leu
130

Ser

His

Ile

Leu

Asn

Leu

Val

115

Ala

Ile

20

Trp

Trp

Ser

Ser

Thr

100

Thr

Pro

601

Homo sapiens
2

Lys Gln Ser Gly
5

Thr Cys Thr Val

Val Arg Gln Ser

Ser Gly Gly Asn
55

Ile Asn Lys Asp
70

Leu Gln Ser Asn
85

Tyr Tyr Asp Tyr
Val Ser Ala Ala
120

Ser Ser Lys Ser
135

Pro

Asn

Leu

Val

425

Gln

Gly

Lys

Lys

Asp

505

Glu

Asn

Asp

Lys

Glu

585

Pro

Pro

Ser

25

Pro

Thr

Asn

Asp

Glu
105

Ser

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Gly

Ser

Phe

490

Asn

Lys

Ile

Phe

Lys

570

Cys

Asp

Gly

10

Gly

Gly

Asp

Ser

Thr

90

Phe

Thr

Ser

Asp

Lys

395

Ser

Ser

Ser

Gly

Val

475

Pro

Gln

Pro

Thr

Ile

555

Lys

Asn

Leu

Phe

Lys

Tyr

Lys

75

Ala

Ala

Lys

Gly

Ile

380

Thr

Lys

Cys

Leu

Ser

460

Asn

Gln

Lys

Gln

Leu

540

Leu

Pro

Asp

Val

Ser

Gly

Asn

60

Ser

Ile

Tyr

Gly

Gly
140

Ala

Thr

Leu

Ser

Ser

445

Gly

Asn

Leu

Ser

Glu

525

Glu

Glu

Gly

Asn

Gln

Leu

Leu

Thr

Gln

Tyr

Trp

Pro

125

Thr

Val

Pro

Thr

Val

430

Leu

Gly

Asp

Cys

Cys

510

Val

Thr

Asp

Glu

Ile
590

Pro

Thr

30

Glu

Pro

Val

Tyr

Gly

110

Ser

Ala

Glu

Pro

Val

415

Met

Ser

Gly

Met

Lys

495

Met

Cys

Val

Ala

Thr

575

Ile

Ser

15

Asn

Trp

Phe

Phe

Cys

95

Gln

Val

Ala

Trp

Val

400

Asp

His

Pro

Gly

Ile

480

Phe

Ser

Val

Cys

Ala

560

Phe

Phe

Gln

Tyr

Leu

Thr

Phe

80

Ala

Gly

Phe

Leu
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52

Gly

145

Asn

Gln

Ser

Ser

Thr

225

Ser

Arg

Pro

Ala

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

Lys

Thr

465

Thr

Asp

Cys

Asp
545

Cys

Ser

Ser

Ser

Asn

210

His

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Arg

Leu

Gly

450

Ile

Asp

Val

Ser

Trp
530

Pro

Leu

Gly

Ser

Leu

195

Thr

Thr

Phe

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Trp

His

435

Gly

Pro

Asn

Arg

Ile

515

Arg

Lys

Val

Ala

Gly

180

Gly

Lys

Cys

Leu

Glu

260

Lys

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Gly

Pro

Asn

Phe

500

Thr

Lys

Leu

Lys

Leu

165

Leu

Thr

Val

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Arg

Gly

Pro

Ser

405

Gln

His

Gly

His

Gly

485

Ser

Ser

Asn

Pro

Asp

150

Thr

Tyr

Gln

Asp

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Asp

Phe

Glu

390

Phe

Gly

Tyr

Ser

Val

470

Ala

Thr

Ile

Asp

Tyr
550

Tyr

Ser

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Asn

Thr

Gly

455

Gln

Val

Cys

Cys

Glu

535

His

Phe

Gly

Leu

Tyr

200

Arg

Pro

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Leu

360

Pro

Asn

Leu

Val

Gln

440

Gly

Lys

Lys

Asp

Glu
520

Asn

Asp

Pro

Val

Ser

185

Ile

Vval

Ala

Pro

Val

265

Val

Gln

Gln

Ala

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

Gly

Ser

Phe

Asn

505

Lys

Ile

Phe

Glu

His

170

Ser

Cys

Glu

Pro

Lys

250

Val

Asp

Tyr

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser

Gly

Val

Pro

490

Gln

Pro

Thr

Ile

Pro

155

Thr

Val

Asn

Pro

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Lys

Cys

Leu

Ser

Asn

475

Gln

Lys

Gln

Leu

Leu
555

Val

Phe

Val

Val

Lys

220

Leu

Thr

Val

Val

Ser

300

Leu

Ala

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

Gly

460

Asn

Leu

Ser

Glu

Glu

540

Glu

Thr

Pro

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

Val

365

Val

Pro

Thr

Val

Leu

445

Gly

Asp

Cys

Cys

Val
525

Thr

Asp

Val

Ala

Val

190

His

Cys

Gly

Met

His

270

Val

Ty

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

Gly

Met

Lys

Met
510
Cys

Val

Ala

Ser

Val

175

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

415

His

Pro

Gly

Ile

Phe

495

Ser

Val

Cys

Ala

Trp

160

Leu

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly

Ser

Val

480

Cys

Asn

Ala

His

Ser
560
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US 9,441,044 B2

-continued

54

Pro Lys Cys

Ile

Met Cys Ser Cys

580

Glu Glu Tyr Asn

595

Met Lys Glu Lys
565

Ser Ser Asp Glu

Thr Ser Asn Pro
600

<210> SEQ ID NO 3

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln Val Gln Leu

1

Ser

Gly

Lys

65

Ala

Ala

Ala
145

Ser

Pro

Lys

Asp

225

Gly

Ile

Glu

Arg
305

Lys

Val

Met

Ala

Gly

Gln

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn
290

Val

Glu

Lys

His

Ile

Lys

Leu

Ser

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

TyTr

Met

20

Trp

Tyr

Ala

Ser

Thr

100

Thr

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

603

Homo sapiens
3

Gln Gln Pro Gly

Ser Cys Lys Ala

Val Lys Gln Thr

40

Pro Gly Asn Gly
55

Thr Leu Thr Ala
70

Ser Leu Thr Ser

Tyr Tyr Gly Gly

Val Thr Val Ser

120

Ala Pro Ser Ser
135

Leu Val Lys Asp
150

Gly Ala Leu Thr
165

Ser Gly Leu Tyr
Leu Gly Thr Gln
200

Thr Lys Val Asp
215

Thr Cys Pro Pro
230

Phe Leu Phe Pro
245

Pro Glu Val Thr
Val Lys Phe Asn
280

Thr Lys Pro Arg
295

Val Leu Thr Val
310

Cys Lys Val Ser
325

Lys
Cys
585

Asp

Ala

Ser

25

Pro

Asp

Asp

Glu

Asp

105

Ala

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Lys Pro Gly Glu Thr Phe

570

575

Asn Asp Asn Ile Ile Phe

Glu

10

Gly

Gly

Thr

Lys

Asp

Trp

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys
330

Leu

Tyr

Arg

Ser

Ser

75

Ser

Tyr

Ser

Thr

Pro

155

Val

Ser

Ile

Ala

Ala

235

Pro

Val

Val

Gln

Gln
315

Ala

Val

Thr

Gly

Tyr

60

Ser

Ala

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Lys

Phe

Leu

45

Asn

Ser

Val

Asn

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

590

Pro

Thr

30

Glu

Gln

Thr

Ty

Val

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro
335

Phe

Ser

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile
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US 9,441,044 B2

-continued

56

Glu

Tyr

Leu

Trp
385

Pro

Gly

465

Ile

Phe

Ser

Cys
545
Ala

Phe

Phe

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly

450

Ser

Val

Cys

Asn

Ala

530

His

Ser

Phe

Ser

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

Thr

Thr

Asp

Cys

515

Val

Asp

Pro

Met

Glu
595

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Gly

Ile

Asp

Val

500

Ser

Trp

Pro

Lys

Cys

580

Glu

Ser Lys Ala Lys
Pro Ser Arg Asp
360

Val Lys Gly Phe
375

Gly Gln Pro Glu
390

Asp Gly Ser Phe
405

Trp Gln Gln Gly
His Asn His Tyr
440

Gly Gly Gly Ser
455

Pro Pro His Val
470

Asn Asn Gly Ala
485

Arg Phe Ser Thr
Ile Thr Ser Ile
520

Arg Lys Asn Asp
535

Lys Leu Pro Tyr
550

Cys Ile Met Lys
565

Ser Cys Ser Ser

Tyr Asn Thr Ser
600

<210> SEQ ID NO 4

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Glu

1

Ser

Gly

Gly

Lys

65

Leu

Ala

Val Gln Leu

Leu

Met

Trp

50

Arg

Gln

Lys

Arg

Asn

35

Ile

Arg

Met

Tyr

Leu

20

Trp

Asn

Phe

Asn

Pro

605

Homo sapiens
4

Val Glu Ser Gly

Ser Cys Ala Ala

Val Arg Gln Ala
40

Thr Tyr Thr Gly
55

Thr Phe Ser Leu
70

Ser Leu Arg Ala

His Tyr Tyr Gly

Gly

345

Glu

TyTr

Asn

Phe

Asn

425

Thr

Gly

Gln

Val

Cys

505

Cys

Glu

His

Glu

Asp

585

Asn

Gly

Ser

25

Pro

Glu

Asp

Glu

Ser

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

Lys

Lys

490

Asp

Glu

Asn

Asp

Lys

570

Glu

Pro

Gly

10

Gly

Gly

Pro

Thr

Asp

Ser

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Gly

Ser

475

Phe

Asn

Lys

Ile

Phe

555

Lys

Cys

Asp

Leu

Tyr

Lys

Thr

Ser

75

Thr

His

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Gly

460

Val

Pro

Gln

Pro

Thr

540

Ile

Lys

Asn

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

445

Ser

Asn

Gln

Lys

Gln

525

Leu

Leu

Pro

Asp

Gln

Phe

Leu

45

Ala

Ser

Val

Tyr

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Gly

Asn

Leu

Ser

510

Glu

Glu

Glu

Gly

Asn
590

Pro

Thr

30

Glu

Ala

Thr

Ty

Phe

Gln

Val

val

Pro

Thr

415

Val

Leu

Gly

Asp

Cys

495

Cys

Val

Thr

Asp

Glu

575

Ile

Gly

15

Asn

Trp

Asp

Ala

Tyr

95

Asp

Val

Ser

Glu

Pro

400

Val

Met

Ser

Gly

Met

480

Lys

Met

Cys

Val

Ala

560

Thr

Ile

Gly

Tyr

Val

Phe

Tyr

80

Cys

Val
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US 9,441,044 B2

-continued

58

Trp

Pro

Thr

145

Thr

Pro

Thr

Asn

Ser

225

Leu

Leu

Ser

Glu

Thr

305

Asn

Pro

Gln

Val
385

Pro

Thr

Leu

Gly

465

Asp

Cys

Cys

Gly

Ser

130

Ala

Val

Ala

Val

His

210

Cys

Gly

Met

His

Val

290

Tyr

Gly

Ile

Val

Ser

370

Glu

Pro

Val

Met

Ser

450

Gly

Met

Lys

Met

Gln

115

Val

Ala

Ser

Val

Pro

195

Lys

Asp

Gly

Ile

Glu

275

His

Arg

Lys

Glu

Tyr

355

Leu

Trp

Vval

Asp

His

435

Pro

Gly

Ile

Phe

Ser
515

100

Gly

Phe

Leu

Trp

Leu

180

Ser

Pro

Lys

Pro

Ser

260

Asp

Asn

Val

Glu

Lys

340

Thr

Thr

Glu

Leu

Lys

420

Glu

Gly

Ser

Val

Cys
500

Asn

Thr

Pro

Gly

Asn

165

Gln

Ser

Ser

Thr

Ser

245

Arg

Pro

Ala

Val

Tyr

325

Thr

Leu

Cys

Ser

Asp

405

Ser

Ala

Lys

Thr

Thr
485

Asp

Cys

Leu

Leu

Cys

150

Ser

Ser

Ser

Asn

His

230

Val

Thr

Glu

Lys

Ser

310

Lys

Ile

Pro

Leu

Asn

390

Ser

Arg

Leu

Gly

Ile

470

Asp

Val

Ser

Val

Ala

135

Leu

Gly

Ser

Leu

Thr

215

Thr

Phe

Pro

Val

Thr

295

Val

Cys

Ser

Pro

Val

375

Gly

Asp

Trp

His

Gly

455

Pro

Asn

Arg

Ile

Thr

120

Pro

Val

Ala

Gly

Gly

200

Lys

Cys

Leu

Glu

Lys

280

Lys

Leu

Lys

Lys

Ser

360

Lys

Gln

Gly

Gln

Asn

440

Gly

Pro

Asn

Phe

Thr
520

105

Val

Ser

Lys

Leu

Leu

185

Thr

Val

Pro

Phe

val

265

Phe

Pro

Thr

Val

Ala

345

Arg

Gly

Pro

Ser

Gln

425

His

Gly

His

Gly

Ser
505

Ser

Ser

Ser

Asp

Thr

170

Tyr

Gln

Asp

Pro

Pro

250

Thr

Asn

Arg

Val

Ser

330

Lys

Glu

Phe

Glu

Phe

410

Gly

Tyr

Ser

Val

Ala
490

Thr

Ile

Ser

Lys

Tyr

155

Ser

Ser

Thr

Lys

Cys

235

Pro

Cys

Trp

Glu

Leu

315

Asn

Gly

Glu

Tyr

Asn

395

Phe

Asn

Thr

Gly

Gln

475

Val

Cys

Cys

Ala

Ser

140

Phe

Gly

Leu

Tyr

Lys

220

Pro

Lys

Val

Tyr

Glu

300

His

Lys

Gln

Met

Pro

380

Asn

Leu

Val

Gln

Gly

460

Lys

Lys

Asp

Glu

Ser

125

Thr

Pro

Val

Ser

Ile

205

Val

Ala

Pro

Val

Val

285

Gln

Gln

Ala

Pro

Thr

365

Ser

Tyr

Tyr

Phe

Lys

445

Gly

Ser

Phe

Asn

Lys
525

110

Thr

Ser

Glu

His

Ser

190

Cys

Glu

Pro

Lys

Val

270

Asp

Tyr

Asp

Leu

Arg

350

Lys

Asp

Lys

Ser

Ser

430

Ser

Gly

Val

Pro

Gln
510

Pro

Lys

Gly

Pro

Thr

175

Val

Asn

Pro

Glu

Asp

255

Asp

Gly

Asn

Trp

Pro

335

Glu

Asn

Ile

Thr

Lys

415

Cys

Leu

Ser

Asn

Gln
495

Lys

Gln

Gly

Gly

Val

160

Phe

Val

Val

Lys

Leu

240

Thr

Val

Val

Ser

Leu

320

Ala

Pro

Gln

Ala

Thr

400

Leu

Ser

Ser

Gly

Asn
480
Leu

Ser

Glu
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US 9,441,044 B2

-continued

60

Thr
545
Asp

Glu

Ile

Cys

530

Val

Ala

Thr

Ile

Val

Cys

Ala

Phe

Phe
595

Ala

His

Ser

Phe

580

Ser

Val Trp Arg Lys
535

Asp Pro Lys Leu
550

Pro Lys Cys Ile
565

Met Cys Ser Cys

Glu Glu Tyr Asn
600

<210> SEQ ID NO 5

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln Val Gln Leu

1

Ser

Thr

Thr

Lys

65

Leu

Ala

Leu

Cys
145

Ser

Ser

His

225

Thr

Glu

Lys

Leu

Met

Phe

50

Gly

Gln

Arg

Val

Ala

130

Leu

Gly

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Thr

Arg

His

35

Ile

Arg

Met

Thr

Thr

115

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Leu

Glu

Lys
275

Lys

Leu

20

Trp

Ser

Phe

Asn

Gly

100

Val

Ser

Lys

Leu

Leu

180

Thr

Val

Pro

Phe

Val

260

Phe

Pro

600

Homo sapiens
5

Val Glu Ser Gly

Ser Cys Ala Ala

Val Arg Gln Ala

Tyr Asp Gly Asn

Thr Ile Ser Arg

70

Ser Leu Arg Ala
85

Trp Leu Gly Pro

Ser Ser Ala Ser
120

Ser Lys Ser Thr
135

Asp Tyr Phe Pro
150

Thr Ser Gly Val
165

Tyr Ser Leu Ser

Gln Thr Tyr Ile
200

Asp Lys Arg Val
215

Pro Cys Pro Ala
230

Pro Pro Lys Pro
245

Thr Cys Val Val

Asn Trp Tyr Val
280

Arg Glu Glu Gln

Asn

Pro

Met

Ser

585

Thr

Gly

Ser

25

Pro

Asn

Asp

Glu

Phe

105

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Pro

Lys

Val
265

Asp

Tyr

Asp
Tyr
Lys
570

Ser

Ser

Gly

10

Gly

Gly

Lys

Asn

Asp

90

Asp

Lys

Gly

Pro

Thr

170

Val

Asn

Pro

Glu

Asp
250
Asp

Gly

Asn

Glu
His
555
Glu

Asp

Asn

Val

Phe

Lys

Tyr

Ser

75

Thr

Tyr

Gly

Gly

Val

155

Phe

Val

Val

Lys

Leu

235

Thr

Val

Val

Ser

Asn

540

Asp

Lys

Glu

Pro

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Pro

Thr

140

Thr

Pro

Thr

Asn

Ser

220

Leu

Leu

Ser

Glu

Thr

Ile

Phe

Lys

Cys

Asp
605

Gln

Phe

Leu

Ala

Asn

Ile

Gly

Ser

125

Ala

Val

Ala

Val

His

205

Cys

Gly

Met

His

Val
285

Tyr

Thr

Ile

Lys

Asn
590

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gln

110

Val

Ala

Ser

Val

Pro

190

Lys

Asp

Gly

Ile

Glu

270

His

Arg

Leu

Leu

Pro

575

Asp

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Gly

Phe

Leu

Trp

Leu

175

Ser

Pro

Lys

Pro

Ser
255
Asp

Asn

Val

Glu
Glu
560

Gly

Asn

Arg

Tyr

Val

Val

Tyr

80

Cys

Thr

Pro

Gly

Asn

160

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val
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US 9,441,044 B2

-continued

62

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Gly

Ile

465

Asp

Ser

Trp

Pro

545

Lys

Cys

Glu

<210>
<211>
<212>
<213>

<400>

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

Gly

450

Pro

Asn

Arg

Ile

Arg

530

Lys

Cys

Ser

Tyr

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Gln

Asn

435

Gly

Pro

Asn

Phe

Thr

515

Lys

Leu

Ile

Cys

Asn
595

Thr

Val

Ala

340

Arg

Gly

Pro

Ser

Gln

420

His

Gly

His

Gly

Ser

500

Ser

Asn

Pro

Met

Ser

580

Thr

SEQUENCE :

Ala Pro Thr Ser

1

Leu

Asn

Lys

Leu

Pro

Ala
50

Leu

Lys
35

Thr

Asp
20

Leu

Glu

Val

Ser

325

Asp

Phe

Glu

Phe

405

Gly

Tyr

Ser

Val

Ala

485

Thr

Ile

Asp

Tyr

Lys

565

Ser

Ser

SEQ ID NO 6
LENGTH::
TYPE: PRT
ORGANISM: Homo sapiens

525

6

Ser

5

Leu

Thr

Leu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

Gly

Gln

470

Val

Cys

Cys

Glu

His

550

Glu

Asp

Asn

Ser

Gln

Arg

Lys

295
His

Lys

Gln

Leu

Pro

375

Asn

Leu

Val

Gln

Gly

455

Lys

Lys

Asp

Glu

Asn

535

Asp

Lys

Glu

Pro

Thr

Met

Met

His
55

Gln

Ala

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys

440

Gly

Ser

Phe

Asn

Lys

520

Ile

Phe

Lys

Cys

Asp
600

Lys

Ile

Leu

40

Leu

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Gly

Val

Pro

Gln

505

Pro

Thr

Ile

Lys

Asn
585

Lys
Leu
25

Thr

Gln

Trp

Pro

330

Glu

Asn

Ile

Thr

Lys

410

Cys

Leu

Ser

Asn

Gln

490

Lys

Gln

Leu

Leu

Pro

570

Asp

Thr

10

Asn

Phe

Cys

Leu

315

Ala

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Gly

Asn

475

Leu

Ser

Glu

Glu

Glu

555

Gly

Asn

Gln

Gly

Lys

Leu

300

Asn

Pro

Gln

Val

Val

380

Pro

Thr

Val

Leu

Gly

460

Asp

Cys

Cys

Val

Thr

540

Asp

Glu

Ile

Leu

Ile

Phe

Glu
60

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser

445

Gly

Met

Lys

Met

Cys

525

Val

Ala

Thr

Ile

Gln

Asn

Tyr

45

Glu

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Pro

Gly

Ile

Phe

Ser

510

Val

Cys

Ala

Phe

Phe
590

Leu
Asn
30

Met

Glu

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Ser

Val

Cys

495

Asn

Ala

His

Ser

Phe

575

Ser

Glu
15
Tyr

Pro

Leu

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys

Thr

Thr

480

Asp

Cys

Val

Asp

Pro

560

Met

Glu

His

Lys

Lys

Lys
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US 9,441,044 B2

-continued

64

Pro

65

Arg

Lys

Thr

Ile

Gly

145

Leu

Ser

Glu

Thr

225

Pro

Gln

Thr

Leu

Gly

385

Asp

Cys

Cys

Thr
465

Asp

Leu

Pro

Gly

Ile

Ser

130

Gly

Gly

Met

His

Val

210

Ty

Gly

Ile

Val

Ser

290

Glu

Pro

Val

Met

Ser

370

Gly

Met

Lys

Met

Cys
450

Val

Ala

Glu

Arg

Ser

Val

115

Thr

Gly

Gly

Ile

Glu

195

His

Arg

Lys

Glu

Tyr

275

Leu

Trp

val

Asp

His

355

Pro

Gly

Ile

Phe

Ser
435
Val

Cys

Ala

Glu

Asp

Glu

100

Glu

Leu

Ser

Pro

Ser

180

Asp

Asn

Val

Glu

Lys

260

Thr

Thr

Glu

Leu

Lys

340

Glu

Gly

Ser

Val

Cys

420

Asn

Ala

His

Ser

Val

Leu

85

Thr

Phe

Thr

Thr

Ser

165

Arg

Pro

Ala

Val

Tyr

245

Thr

Leu

Cys

Ser

Asp

325

Ser

Ala

Lys

Thr

Thr

405

Asp

Cys

Val

Asp

Pro

Leu

70

Ile

Thr

Leu

Gly

His

150

Val

Thr

Glu

Lys

Ser

230

Lys

Ile

Pro

Leu

Asn

310

Ser

Arg

Leu

Gly

Ile

390

Asp

Val

Ser

Trp

Pro
470

Lys

Asn

Ser

Phe

Asn

Gly

135

Thr

Phe

Pro

Val

Thr

215

Val

Cys

Ser

Pro

Val

295

Gly

Asp

Trp

His

Gly

375

Pro

Asn

Arg

Ile

Arg
455

Lys

Cys

Leu

Asn

Met

Arg

120

Gly

Cys

Leu

Glu

Lys

200

Lys

Leu

Lys

Lys

Ser

280

Lys

Gln

Gly

Gln

Asn

360

Gly

Pro

Asn

Phe

Thr
440
Lys

Leu

Ile

Ala

Ile

Cys

105

Trp

Gly

Pro

Phe

Val

185

Phe

Pro

Thr

Val

Ala

265

Arg

Gly

Pro

Ser

Gln

345

His

Gly

His

Gly

Ser

425

Ser

Asn

Pro

Met

Gln

Asn

90

Glu

Ile

Ser

Pro

Pro

170

Thr

Asn

Arg

Val

Ser

250

Lys

Glu

Phe

Glu

Phe

330

Gly

Tyr

Ser

Val

Ala

410

Thr

Ile

Asp

Tyr

Lys

Ser

75

Val

Tyr

Thr

Gly

Cys

155

Pro

Cys

Trp

Glu

Leu

235

Asn

Gly

Glu

Tyr

Asn

315

Phe

Asn

Thr

Gly

Gln

395

Val

Cys

Cys

Glu

His
475

Glu

Lys

Ile

Ala

Phe

Gly

140

Pro

Lys

Val

Tyr

Glu

220

His

Lys

Gln

Met

Pro

300

Asn

Leu

Val

Gln

Gly

380

Lys

Lys

Asp

Glu

Asn
460

Asp

Lys

Asn

Val

Asp

Cys

125

Gly

Ala

Pro

Val

Val

205

Gln

Gln

Ala

Pro

Thr

285

Ser

Tyr

Tyr

Phe

Lys

365

Gly

Ser

Phe

Asn

Lys
445
Ile

Phe

Lys

Phe

Leu

Glu

110

Gln

Gly

Pro

Lys

Val

190

Asp

Tyr

Asp

Leu

Arg

270

Lys

Asp

Lys

Ser

Ser

350

Ser

Gly

Val

Pro

Gln

430

Pro

Thr

Ile

Lys

His

Glu

95

Thr

Ser

Ser

Glu

Asp

175

Asp

Gly

Asn

Trp

Pro

255

Glu

Asn

Ile

Thr

Lys

335

Cys

Leu

Ser

Asn

Gln

415

Lys

Gln

Leu

Leu

Pro

Leu

80

Leu

Ala

Ile

Gly

Leu

160

Thr

Val

Val

Ser

Leu

240

Ala

Pro

Gln

Ala

Thr

320

Leu

Ser

Ser

Gly

Asn

400

Leu

Ser

Glu

Glu

Glu
480

Gly
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US 9,441,044 B2

-continued

66

485

490

495

Glu Thr Phe Phe Met Cys Ser Cys Ser Ser Asp Glu Cys Asn Asp Asn

500

505

Ile Ile Phe Ser Glu Glu Tyr Asn Thr Ser Asn Pro Asp

515

<210> SEQ ID NO 7

<211> LENGTH:

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

Thr
1
Thr

Asp

Cys

Glu
Gly
145

Ala

Gln
225
Gln

Ala

Pro

Thr

Ser

305

Tyr

Ile

Asp

Val

Ser

50

Trp

Pro

Lys

Cys

Glu

130

Gly

Pro

Lys

Val

Asp

210

Tyr

Asp

Leu

Arg

Lys

290

Asp

Lys

Pro

Asn

Arg

35

Ile

Arg

Lys

Cys

Ser

115

Tyr

Ser

Glu

Asp

Asp

195

Gly

Asn

Trp

Pro

Glu
275
Asn

Ile

Thr

Pro

Asn

20

Phe

Thr

Lys

Leu

Ile

100

Cys

Asn

Gly

Leu

Thr

180

Val

Val

Ser

Leu

Ala

260

Pro

Gln

Ala

Thr

525

7
His

5

Gly

Ser

Ser

Asn

Pro

85

Met

Ser

Thr

Gly

Leu

165

Leu

Ser

Glu

Thr

Asn

245

Pro

Gln

Val

Val

Pro
325

Val

Ala

Thr

Ile

Asp

70

Tyr

Lys

Ser

Ser

Gly

150

Gly

Met

His

Val

Tyr

230

Gly

Ile

Val

Ser

Glu
310

Pro

Gln

Val

Cys

Cys

55

Glu

His

Glu

Asp

Asn

135

Gly

Gly

Ile

Glu

His

215

Arg

Lys

Glu

Tyr

Leu
295

Trp

Val

520

Lys

Lys

Asp

40

Glu

Asn

Asp

Lys

Glu

120

Pro

Ser

Pro

Ser

Asp

200

Asn

Val

Glu

Lys

Thr

280

Thr

Glu

Leu

Ser

Phe

25

Asn

Lys

Ile

Phe

Lys

105

Cys

Asp

Thr

Ser

Arg

185

Pro

Ala

Val

Tyr

Thr

265

Leu

Cys

Ser

Asp

Val

Pro

Gln

Pro

Thr

Ile

90

Lys

Asn

Gly

His

Val

170

Thr

Glu

Lys

Ser

Lys

250

Ile

Pro

Leu

Asn

Ser
330

Asn

Gln

Lys

Gln

Leu

75

Leu

Pro

Asp

Gly

Thr

155

Phe

Pro

Val

Thr

Val

235

Cys

Ser

Pro

Val

Gly
315

Asp

Asn

Leu

Ser

Glu

60

Glu

Glu

Gly

Asn

Gly

140

Cys

Leu

Glu

Lys

Lys

220

Leu

Lys

Lys

Ser

Lys
300

Gln

Gly

525

Asp

Cys

Cys

45

Val

Thr

Asp

Glu

Ile

125

Gly

Pro

Phe

Val

Phe

205

Pro

Thr

Val

Ala

Arg

285

Gly

Pro

Ser

510

Met

Lys

30

Met

Cys

Val

Ala

Thr

110

Ile

Ser

Pro

Pro

Thr

190

Asn

Arg

Val

Ser

Lys

270

Glu

Phe

Glu

Phe

Ile

Phe

Ser

Val

Cys

Ala

95

Phe

Phe

Gly

Cys

Pro

175

Cys

Trp

Glu

Leu

Asn

255

Gly

Glu

Tyr

Asn

Phe
335

Val

Cys

Asn

Ala

His

Ser

Phe

Ser

Gly

Pro

160

Lys

Val

Tyr

Glu

His

240

Lys

Gln

Met

Pro

Asn
320

Leu
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US 9,441,044 B2

-continued

68

Tyr

Phe

Lys

Gly

385

Lys

Leu

Thr

Gln

Ala

465

Ile

Cys

Trp

Ser

Ser

Ser

370

Gly

Thr

Asn

Phe

Cys

450

Gln

Asn

Glu

Ile

Lys

Cys

355

Leu

Ser

Gln

Gly

Lys

435

Leu

Ser

Val

Tyr

Thr
515

Leu

340

Ser

Ser

Gly

Leu

Ile

420

Phe

Glu

Lys

Ile

Ala

500

Phe

Thr Val Asp Lys
Val Met His Glu
360

Leu Ser Pro Gly
375

Gly Gly Gly Ser
390

Gln Leu Glu His
405

Asn Asn Tyr Lys
Tyr Met Pro Lys
440

Glu Glu Leu Lys
455

Asn Phe His Leu
470

Val Leu Glu Leu
485

Asp Glu Thr Ala

Cys Gln Ser Ile
520

<210> SEQ ID NO 8

«<211> LENGTH:

<212> TYPE:
«213> ORGANISM:

PRT

<400> SEQUENCE:

Gln

1

Ser

Arg

Gly

Lys

65

Ala

Thr

Pro

145

Ala

Gly

Val Gln Leu

Val

Met

Tyr

50

Asp

Glu

Arg

Val

Ser

130

Lys

Leu

Leu

Lys

His

35

Ile

Lys

Leu

Gly

Ser

115

Ser

Asp

Thr

TyTr

Val

Trp

Asn

Ala

Ser

Gly

100

Ser

Lys

Tyr

Ser

Ser
180

598

Homo sapiens
8

Val Gln Ser Gly

Ser Cys Lys Ala

Val Arg Gln Ala
40

Pro Ser Thr Gly
55

Thr Ile Thr Ala
70

Ser Leu Arg Ser

Gly Val Phe Asp

Ala Ser Thr Lys
120

Ser Thr Ser Gly
135

Phe Pro Glu Pro
150

Gly Val His Thr
165

Leu Ser Ser Val

Ser

345

Ala

Lys

Ala

Leu

Asn

425

Pro

Arg

Lys

Thr

505

Ile

Ala

Ser

Pro

Tyr

Asp

Glu

TyTr

105

Gly

Gly

Val

Phe

Val
185

Arg

Leu

Gly

Pro

Leu

410

Pro

Ala

Leu

Pro

Gly

490

Ile

Ser

Glu

Gly

Gly

Thr

Glu

Asp

Trp

Pro

Thr

Thr

Pro

170

Thr

Trp

His

Gly

Thr

395

Leu

Lys

Thr

Glu

Arg

475

Ser

Val

Thr

Val

Tyr

Gln

Glu

Ser

75

Thr

Gly

Ser

Ala

Val

155

Ala

Val

Gln

Asn

Gly

380

Ser

Asp

Leu

Glu

Glu

460

Asp

Glu

Glu

Leu

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gln

Val

Ala

140

Ser

Val

Pro

Gln

His

365

Gly

Ser

Leu

Thr

Leu

445

Val

Leu

Thr

Phe

Thr
525

Lys

Phe

Leu

45

Asn

Asn

Val

Gly

Phe

125

Leu

Trp

Leu

Ser

Gly

350

Tyr

Ser

Ser

Gln

Arg

430

Lys

Leu

Ile

Thr

Leu
510

Pro

Thr

30

Glu

Gln

Thr

Tyr

Thr

110

Pro

Gly

Asn

Gln

Ser
190

Asn

Thr

Gly

Thr

Met

415

Met

His

Asn

Ser

Phe

495

Asn

Gly

Ser

Trp

Lys

Ala

Tyr

95

Leu

Leu

Cys

Ser

Ser

175

Ser

Val

Gln

Gly

Lys

400

Ile

Leu

Leu

Leu

Asn

480

Met

Arg

Ser

Tyr

Ile

Phe

Tyr

80

Cys

Val

Ala

Leu

Gly
160

Ser

Leu
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-continued

70

Gly

Lys

Cys

225

Leu

Glu

Lys

Lys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Gln

Asn

Gly

Pro

465

Asn

Phe

Thr

Lys

Leu
545

Ile

Cys

Thr

Val

210

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Arg

Gly

370

Pro

Ser

Gln

His

Gly

450

His

Gly

Ser

Ser

Asn

530

Pro

Met

Ser

Thr

Gln

195

Asp

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Asp

355

Phe

Glu

Phe

Gly

Tyr

435

Ser

Val

Ala

Thr

Ile

515

Asp

Tyr

Lys

Ser

Ser
595

Thr

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn

420

Thr

Gly

Gln

Val

Cys

500

Glu

His

Glu

Asp
580

Asn

Tyr

Lys

Pro

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Leu

Pro

Asn

Leu

405

Val

Gln

Gly

Lys

Lys

485

Asp

Glu

Asn

Asp

Lys

565

Glu

Pro

Ile

Val

Ala

230

Pro

Val

Val

Gln

Gln

310

Ala

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Lys

Gly

Ser

470

Phe

Asn

Lys

Ile

Phe
550
Lys

Cys

Asp

Cys

Glu

215

Pro

Lys

Val

Asp

Tyr

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Ser

Gly

455

Val

Pro

Gln

Pro

Thr
535
Ile

Lys

Asn

Asn

200

Pro

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

Cys

Leu

440

Ser

Asn

Gln

Lys

Gln

520

Leu

Leu

Pro

Asp

Val

Lys

Leu

Thr

Vval

265

Val

Ser

Leu

Ala

Pro

345

Gln

Ala

Thr

Leu

Ser

425

Ser

Gly

Asn

Leu

Ser

505

Glu

Glu

Glu

Gly

Asn
585

Asn

Ser

Leu

Leu

250

Ser

Glu

Thr

Asn

Pro

330

Gln

Val

Val

Pro

Thr

410

Val

Leu

Gly

Asp

Cys

490

Cys

Val

Thr

Asp

Glu

570

Ile

His

Cys

Gly

235

Met

His

Val

Tyr

Gly

315

Ile

Val

Ser

Glu

Pro

395

Val

Met

Ser

Gly

Met

475

Lys

Met

Cys

Val

Ala
555

Thr

Ile

Lys

Asp

220

Gly

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

380

Val

Asp

His

Pro

Gly

460

Ile

Phe

Ser

Val

Cys

540

Ala

Phe

Phe

Pro

205

Lys

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Glu

Gly

445

Ser

Val

Cys

Asn

Ala

525

His

Ser

Phe

Ser

Ser

Thr

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala

430

Lys

Thr

Thr

Asp

Cys

510

Val

Asp

Pro

Met

Glu
590

Asn

His

val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg

415

Leu

Gly

Ile

Asp

Val

495

Ser

Trp

Pro

Lys

Cys

575

Glu

Thr

Thr

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp

His

Gly

Pro

Asn

480

Arg

Ile

Arg

Lys

Cys

560

Ser

Tyr
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-continued

72

<210> SEQ ID NO 9

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln
1

Lys

Ile
Lys
65

Leu

Asp

Ser

Lys

145

Leu

Leu

Thr

Pro
225

Phe

Phe

Pro

Thr

305

Ala

Arg

Gly

Leu

Met

Trp

Tyr

50

Ala

Ser

Tyr

Ser

Ser

130

Asp

Thr

Tyr

Gln

Asp

210

Pro

Pro

Thr

Asn

Arg

290

Val

Ser

Lys

Asp

Phe
370

Gln

Ser

Ile

Pro

Lys

Ser

Gly

Ser

115

Lys

Tyr

Ser

Ser

Thr

195

Lys

Cys

Pro

Cys

Trp

275

Glu

Leu

Asn

Gly

Glu
355

TyTr

Gln

Cys

20

Lys

Gly

Leu

Leu

Tyr

100

Ala

Ser

Phe

Gly

Leu

180

Tyr

Arg

Pro

Lys

Val

260

Tyr

Glu

His

Lys

Gln
340

Leu

Pro

597

Homo sapiens

Gln

Asn

Thr

Thr

85

Tyr

Ser

Thr

Pro

Val

165

Ser

Ile

Val

Ala

Pro

245

Val

Val

Gln

Gln

Ala

325

Pro

Thr

Ser

Gly

Ala

Arg

Ser

Ala

70

His

Phe

Thr

Ser

Glu

150

His

Ser

Cys

Glu

Pro

230

Lys

Val

Asp

Tyr

Asp

310

Leu

Arg

Lys

Asp

Thr

Ser

Pro

Asp

55

Val

Glu

Asp

Lys

Gly

135

Pro

Thr

Val

Asn

Pro

215

Glu

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

Asn

Ile
375

Val

Gly

Gly

Thr

Thr

Asp

Phe

Gly

120

Gly

Val

Phe

Val

Val

200

Lys

Leu

Thr

Val

Val

280

Ser

Leu

Ala

Pro

Gln
360

Ala

Leu

TyTr

25

Gln

Ser

Ser

Ser

Trp

105

Pro

Thr

Thr

Pro

Thr

185

Asn

Ser

Leu

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln
345

Val

Val

Ala

10

Ser

Gly

Tyr

Ala

Ala

Gly

Ser

Ala

Val

Ala

170

Val

His

Cys

Gly

Met

250

His

Val

Tyr

Gly

Ile

330

Val

Ser

Glu

Arg

Phe

Leu

Asn

Ser

75

Val

Gln

Val

Ala

Ser

155

Val

Pro

Lys

Asp

Gly

235

Ile

Glu

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

Pro

Thr

Glu

Gln

60

Thr

Tyr

Gly

Phe

Leu

140

Trp

Leu

Ser

Pro

Lys

220

Pro

Ser

Asp

Asn

Val

300

Glu

Lys

Thr

Thr

Glu
380

Gly

Arg

Trp

Lys

Ala

Tyr

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Pro

Ala

285

Val

Tyr

Thr

Leu

Cys
365

Ser

Ala

Tyr

30

Ile

Phe

Tyr

Cys

Thr

110

Leu

Cys

Ser

Ser

Ser

190

Asn

His

Val

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro
350

Leu

Asn

Ser

15

Trp

Gly

Glu

Met

Ser

Leu

Ala

Leu

Gly

Ser

175

Leu

Thr

Thr

Phe

Pro

255

Vval

Thr

Val

Cys

Ser

335

Pro

Val

Gly

Val

Met

Ala

Gly

Glu

80

Arg

Thr

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu

Lys

Lys

Leu

Lys

320

Lys

Ser

Lys

Gln
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US 9,441,044 B2

-continued

74

Pro
385

Gln

Gly
His
465

Gly

Ser

Ser

Thr

Glu

Phe

Gly

Tyr

Ser

450

Val

Ala

Thr

Ile

Asp

530

Tyr

Lys

Ser

Ser

Asn

Phe

Asn

Thr

435

Gly

Gln

Val

Cys

Cys

515

Glu

His

Glu

Asp

Asn
595

Asn

Leu

Val

420

Gln

Gly

Lys

Lys

Asp

500

Glu

Asn

Asp

Lys

Glu

580

Pro

Tyr Lys Thr Thr
390

Tyr Ser Lys Leu
405

Phe Ser Cys Ser
Lys Ser Leu Ser
440

Gly Gly Ser Gly
455

Ser Val Asn Asn
470

Phe Pro Gln Leu
485

Asn Gln Lys Ser
Lys Pro Gln Glu
520

Ile Thr Leu Glu
535

Phe Ile Leu Glu
550

Lys Lys Pro Gly
565

Cys Asn Asp Asn

Asp

<210> SEQ ID NO 10

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln Val Gln Leu

1

Thr

Tyr

Ile

Leu

65

Ser

Cys

Gln

Ala

Leu

Tyr

Gly

50

Asn

Leu

Ala

Gly

Phe

130

Leu

Ser

Trp

TyTr

Asn

Lys

Ser

Val

115

Pro

Gly

Leu

20

Phe

Ile

Arg

Leu

Asn

100

Leu

Leu

Cys

603

Homo sapiens
10

Gln Glu Ala Gly

Thr Cys Ser Val

Trp Ile Arg Gln

Tyr Gly Ser Gly
55

Val Ser Ile Ser
70

Arg Ser Val Thr
85

Ile Leu Lys Tyr

Val Thr Val Ser
120

Ala Pro Ser Ser
135

Leu Val Lys Asp

Pro

Thr

Val

425

Leu

Gly

Asp

Cys

Cys

505

Val

Thr

Asp

Glu

Ile
585

Pro

Ser

Ser

Gly

Ile

Ala

Leu

105

Ser

Lys

Tyr

Pro

Val

410

Met

Ser

Gly

Met

Lys

490

Met

Cys

Val

Ala

Thr

570

Ile

Gly

10

Gly

Pro

Gly

Asp

Ala

90

His

Ala

Ser

Phe

Val

395

Asp

His

Pro

Gly

Ile

475

Phe

Ser

Val

Cys

Ala

555

Phe

Phe

Leu

Gly

Gly

Thr

Thr

75

Asp

Trp

Ser

Thr

Pro

Leu

Lys

Glu

Gly

Ser

460

Val

Cys

Asn

Ala

His

540

Ser

Phe

Ser

Val

Ser

Lys

Asn

60

Ser

Thr

Leu

Thr

Ser

140

Glu

Asp

Ser

Ala

Lys

445

Thr

Thr

Asp

Cys

Val

525

Asp

Pro

Met

Glu

Lys

Ile

Gly

Tyr

Lys

Ala

Leu

Lys

125

Gly

Pro

Ser

Arg

Leu

430

Gly

Ile

Asp

Val

Ser

510

Trp

Pro

Lys

Cys

Glu
590

Pro

Ser

Leu

Asn

Asn

Val

Tyr
110
Gly

Gly

Val

Asp

Trp

415

His

Gly

Pro

Asn

Arg

495

Ile

Arg

Lys

Cys

Ser

575

Tyr

Ser

15

Gly

Glu

Pro

Leu

Tyr

95

Trp

Pro

Thr

Thr

Gly

400

Gln

Asn

Gly

Pro

Asn

480

Phe

Thr

Lys

Leu

Ile

560

Cys

Asn

Glu

Asp

Trp

Ser

Phe

80

Tyr

Gly

Ser

Ala

Val
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US 9,441,044 B2

-continued

76

145

Ser

Pro

Lys

Asp

225

Gly

Ile

Glu

Arg

305

Lys

Glu

Tyr

Leu

Trp
385

Pro

Gly

465

Ile

Phe

Ser

Cys
545

Ala

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly

450

Ser

Val

Cys

Asn

Ala
530

His

Ser

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

Thr

Thr

Asp

Cys

515

Val

Asp

Pro

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Gly

Ile

Asp

Val

500

Ser

Trp

Pro

Lys

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gly

Pro

Asn

485

Arg

Ile

Arg

Lys

Cys
565

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Gly

Pro

470

Asn

Phe

Thr

Lys

Leu
550

Ile

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Gly

455

His

Gly

Ser

Ser

Asn
535

Pro

Met

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr

440

Ser

Val

Ala

Thr

Ile
520
Asp

Tyr

Lys

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Gly

Gln

Val

Cys

505

Glu

His

Glu

Gly

170

Leu

Tyr

Arg

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

Lys

Lys

490

Asp

Glu

Asn

Asp

Lys
570

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Gly

Ser

475

Phe

Asn

Lys

Ile

Phe
555

Lys

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Gly

460

Val

Pro

Gln

Pro

Thr
540

Ile

Lys

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

445

Ser

Asn

Gln

Lys

Gln

525

Leu

Leu

Pro

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Gly

Asn

Leu

Ser

510

Glu

Glu

Glu

Gly

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Vval

Leu

Gly

Asp

Cys

495

Cys

Val

Thr

Asp

Glu
575

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Gly

Met

480

Lys

Met

Cys

Val

Ala
560

Thr
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US 9,441,044 B2

-continued

78

Phe Phe Met Cys Ser Cys Ser Ser Asp Glu Cys Asn Asp Asn Ile Ile

580

585

Phe Ser Glu Glu Tyr Asn Thr Ser Asn Pro Asp

<210>
<211>
<212>
<213>

<400>

595

Pro Gly Trp

1

Phe

Thr

Arg

Asp

65

Pro

Asp

Gln

Ala

Gln

145

Gly

Leu

Thr

Leu

Ala

Pro

Gln

305

Ala

Thr

Ser

Cys

Met

50

Arg

Asn

Ser

Ile

Glu

130

Phe

Gly

Leu

Leu

Ser

210

Glu

Thr

Asn

Pro

Gln
290
Val

Val

Pro

Pro

Ser

35

Ser

Ser

Gly

Gly

Lys

115

Val

Gln

Gly

Gly

Met

195

His

Val

TyTr

Gly

Ile

275

Val

Ser

Glu

Pro

PRT

SEQUENCE :

Phe

Ala

20

Phe

Pro

Gln

Arg

Thr

100

Glu

Pro

Thr

Gly

Gly

180

Ile

Glu

His

Arg

Lys

260

Glu

Tyr

Leu

Trp

Val

SEQ ID NO 11
LENGTH:
TYPE:
ORGANISM: Homo sapiens

542

11

Leu

5

Leu

Ser

Ser

Pro

Asp

Tyr

Ser

Thr

Leu

Ser

165

Pro

Ser

Asp

Asn

Val

245

Glu

Lys

Thr

Thr

Glu
325

Leu

Asp

Leu

Asn

Asn

Gly

70

Phe

Leu

Leu

Ala

Val

150

Thr

Ser

Arg

Pro

Ala

230

Val

Tyr

Thr

Leu

Cys
310

Ser

Asp

Ser

Val

Thr

Gln

55

Gln

His

Cys

Arg

His

135

Gly

His

Val

Thr

Glu

215

Lys

Ser

Lys

Ile

Pro
295
Leu

Asn

Ser

600

Pro

Val

Ser

40

Thr

Asp

Met

Gly

Ala

120

Pro

Gly

Thr

Phe

Pro

200

Val

Thr

Val

Cys

Ser

280

Pro

Val

Gly

Asp

Asp

Thr

25

Glu

Asp

Cys

Ser

Ala

105

Glu

Ser

Gly

Cys

Leu

185

Glu

Lys

Lys

Leu

Lys

265

Lys

Ser

Lys

Gln

Gly

Arg

10

Glu

Ser

Lys

Arg

Val

Ile

Leu

Pro

Gly

Pro

170

Phe

Val

Phe

Pro

Thr

250

Val

Ala

Arg

Gly

Pro

330

Ser

Pro

Gly

Phe

Leu

Phe

75

Val

Ser

Arg

Ser

Ser

155

Pro

Pro

Thr

Asn

Arg

235

Val

Ser

Lys

Glu

Phe

315

Glu

Phe

Trp

Asp

Val

Ala

60

Arg

Arg

Leu

Val

Pro

140

Gly

Cys

Pro

Cys

Trp

220

Glu

Leu

Asn

Gly

Glu
300
Tyr

Asn

Phe

Asn

Asn

Leu

45

Ala

Val

Ala

Ala

Thr

125

Arg

Gly

Pro

Lys

Val

205

Tyr

Glu

His

Lys

Gln

285

Met

Pro

Asn

Leu

590

Pro

Ala

30

Asn

Phe

Thr

Arg

Pro

110

Glu

Pro

Gly

Ala

Pro

190

Val

Val

Gln

Gln

Ala

270

Pro

Thr

Ser

Ty

Tyr

Pro

15

Thr

Trp

Pro

Gln

Arg

Lys

Arg

Ala

Gly

Pro

175

Lys

Val

Asp

Tyr

Asp

255

Leu

Arg

Lys

Asp

Lys

335

Ser

Thr

Phe

Tyr

Glu

Leu

80

Asn

Ala

Arg

Gly

Ser

160

Glu

Asp

Asp

Gly

Asn

240

Trp

Pro

Glu

Asn

Ile
320

Thr

Lys
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US 9,441,044 B2

-continued

80

Leu

Ser

Ser

385

Gly

Asn

Leu

Ser

Glu

465

Glu

Glu

Gly

Asn

Thr

Val

370

Leu

Gly

Asp

Cys

Cys

450

Val

Thr

Asp

Glu

Ile
530

Val

355

Met

Ser

Gly

Met

Lys

435

Met

Cys

Val

Ala

Thr

515

Ile

340

Asp

His

Pro

Gly

Ile

420

Phe

Ser

Val

Cys

Ala

500

Phe

Phe

Lys

Glu

Gly

Ser

405

Val

Cys

Asn

Ala

His

485

Ser

Phe

Ser

<210> SEQ ID NO 12

«<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Thr Ile Pro Pro

1

Thr

Asp

Cys

Val

65

Asp

Pro

Glu

Gly
145

Ala

Asp

Val

Ser

50

Trp

Pro

Lys

Cys

Glu
130

Gly

Pro

Asn

Arg

Ile

Arg

Lys

Cys

Ser

115

Tyr

Ser

Glu

Asn

20

Phe

Thr

Lys

Leu

Ile

100

Cys

Asn

Gly

Leu

542

Ser

Ala

Lys

390

Thr

Thr

Asp

Cys

Val

470

Asp

Pro

Met

Glu

Arg

Leu

375

Gly

Ile

Asp

Val

Ser

455

Trp

Pro

Lys

Cys

Glu
535

Trp

360

His

Gly

Pro

Asn

Arg

440

Ile

Arg

Lys

Cys

Ser

520

Tyr

Homo sapiens

12

His

Gly

Ser

Ser

Asn

Pro

85

Met

Ser

Thr

Gly

Leu
165

Val

Ala

Thr

Ile

Asp

70

Tyr

Lys

Ser

Ser

Gly
150

Gly

Gln

Val

Cys

Cys

55

Glu

His

Glu

Asp

Asn
135

Gly

Gly

Lys

Lys

Asp

Glu

Asn

Asp

Lys

Glu

120

Pro

Ser

Pro

345

Gln

Asn

Gly

Pro

Asn

425

Phe

Thr

Lys

Leu

Ile

505

Asn

Ser

Phe

25

Asn

Lys

Ile

Phe

Lys

105

Cys

Asp

Thr

Ser

Gln

His

Gly

His

410

Gly

Ser

Ser

Asn

Pro

490

Met

Ser

Thr

Val

10

Pro

Gln

Pro

Thr

Ile

90

Lys

Asn

Gly

His

Val
170

Gly

Tyr

Ser

395

Val

Ala

Thr

Ile

Asp

475

Tyr

Lys

Ser

Ser

Asn

Gln

Lys

Gln

Leu

75

Leu

Pro

Asp

Gly

Thr

155

Phe

Asn

Thr

380

Gly

Gln

Val

Cys

Cys

460

Glu

His

Glu

Asp

Asn
540

Asn

Leu

Ser

Glu

60

Glu

Glu

Gly

Asn

Gly
140

Cys

Leu

Val

365

Gln

Gly

Lys

Lys

Asp

445

Glu

Asn

Asp

Lys

Glu

525

Pro

Asp

Cys

Cys

45

Val

Thr

Asp

Glu

Ile
125
Gly

Pro

Phe

350

Phe

Lys

Gly

Ser

Phe

430

Asn

Lys

Ile

Phe

Lys

510

Cys

Asp

Met

Lys

30

Met

Cys

Val

Ala

Thr

110

Ile

Ser

Pro

Pro

Ser

Ser

Gly

val

415

Pro

Gln

Pro

Thr

Ile

495

Lys

Asn

Ile

15

Phe

Ser

Val

Cys

Ala

95

Phe

Phe

Gly

Cys

Pro
175

Cys

Leu

Ser

400

Asn

Gln

Lys

Gln

Leu

480

Leu

Pro

Asp

Val

Cys

Asn

Ala

His

80

Ser

Phe

Ser

Gly

Pro

160

Lys
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US 9,441,044 B2

-continued

82

Gln

225

Gln

Ala

Pro

Thr

Ser

305

Tyr

Tyr

Phe

Lys

Gly

385

Asp

Thr

Glu

Asp

Cys

465

Ser

Ala

Glu

Ser

<210>
<211>
<212>
<213>

<400>

Lys

Val

Asp

210

Tyr

Asp

Leu

Arg

Lys

290

Asp

Lys

Ser

Ser

Ser

370

Gly

Arg

Glu

Ser

Lys

450

Arg

Val

Ile

Leu

Pro
530

Asp

Asp

195

Gly

Asn

Trp

Pro

Glu

275

Asn

Ile

Thr

Lys

Cys

355

Leu

Ser

Pro

Gly

Phe

435

Leu

Phe

Val

Ser

Arg

515

Ser

Thr

180

Val

Val

Ser

Leu

Ala

260

Pro

Gln

Ala

Thr

Leu

340

Ser

Ser

Gly

Trp

Asp

420

Val

Ala

Arg

Arg

Leu

500

Val

Pro

SEQUENCE :

Leu

Ser

Glu

Thr

Asn

245

Pro

Gln

Val

Val

Pro

325

Thr

Val

Leu

Gly

Asn

405

Asn

Leu

Ala

Val

Ala

485

Ala

Thr

Arg

SEQ ID NO 13
LENGTH::
TYPE: PRT
ORGANISM: Homo sapiens

577

13

Met

His

Val

Tyr

230

Gly

Ile

Val

Ser

Glu

310

Pro

Val

Met

Ser

Gly

390

Pro

Ala

Asn

Phe

Thr

470

Arg

Pro

Glu

Pro

Ile

Glu

His

215

Arg

Lys

Glu

Tyr

Leu

295

Trp

Val

Asp

His

Pro

375

Gly

Pro

Thr

Trp

Pro

455

Gln

Arg

Lys

Arg

Ala
535

Ser

Asp

200

Asn

Val

Glu

Lys

Thr

280

Thr

Glu

Leu

Lys

Glu

360

Gly

Ser

Thr

Phe

Tyr

440

Glu

Leu

Asn

Ala

Arg

520

Gly

Arg

185

Pro

Ala

Val

Tyr

Thr

265

Leu

Cys

Ser

Asp

Ser

345

Ala

Lys

Pro

Phe

Thr

425

Arg

Asp

Pro

Asp

Gln

505

Ala

Gln

Thr

Glu

Lys

Ser

Lys

250

Ile

Pro

Leu

Asn

Ser

330

Arg

Leu

Gly

Gly

Ser

410

Cys

Met

Arg

Asn

Ser

490

Ile

Glu

Phe

Pro

Val

Thr

Val

235

Cys

Ser

Pro

Val

Gly

315

Asp

Trp

His

Gly

Trp

395

Pro

Ser

Ser

Ser

Gly

475

Gly

Lys

Val

Gln

Glu

Lys

Lys

220

Leu

Lys

Lys

Ser

Lys

300

Gln

Gly

Gln

Asn

Gly

380

Phe

Ala

Phe

Pro

Gln

460

Arg

Thr

Glu

Pro

Thr
540

Val

Phe

205

Pro

Thr

Val

Ala

Arg

285

Gly

Pro

Ser

Gln

His

365

Gly

Leu

Leu

Ser

Ser

445

Pro

Asp

Tyr

Ser

Thr

525

Leu

Thr

190

Asn

Arg

Val

Ser

Lys

270

Glu

Phe

Glu

Phe

Gly

350

Tyr

Ser

Asp

Leu

Asn

430

Asn

Gly

Phe

Leu

Leu

510

Ala

Val

Cys

Trp

Glu

Leu

Asn

255

Gly

Glu

TyTr

Asn

Phe

335

Asn

Thr

Gly

Ser

Val

415

Thr

Gln

Gln

His

Cys

495

Arg

His

Val

Tyr

Glu

His

240

Lys

Gln

Met

Pro

Asn

320

Leu

Val

Gln

Gly

Pro

400

Val

Ser

Thr

Asp

Met

480

Ala

Pro

Thr Ile Pro Pro His Val Gln Lys Ser Val Asn Asn Asp Met Ile Val

1

5

10

15
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-continued

84

Thr

Asp

Cys

65

Asp

Pro

Glu
Gly
145

Ala

Pro

Gln

225

Gln

Ala

Pro

Thr

Ser

305

Tyr

Tyr

Phe

Lys

Gly

385

Glu

Gly

Asp

Val

Ser

50

Trp

Pro

Lys

Cys

Glu

130

Gly

Pro

Lys

Val

Asp

210

Tyr

Asp

Leu

Arg

Lys

290

Asp

Lys

Ser

Ser

Ser

370

Gly

Lys

Lys

Asn

Arg

Ile

Arg

Lys

Cys

Ser

115

Tyr

Ser

Glu

Asp

Asp

195

Gly

Asn

Trp

Pro

Glu

275

Asn

Ile

Thr

Lys

Cys

355

Leu

Ser

His

Tyr

Asn

Phe

Thr

Lys

Leu

Ile

100

Cys

Asn

Gly

Leu

Thr

180

Val

Val

Ser

Leu

Ala

260

Pro

Gln

Ala

Thr

Leu

340

Ser

Ser

Gly

Tyr

Met
420

Gly

Ser

Ser

Asn

Pro

Met

Ser

Thr

Gly

Leu

165

Leu

Ser

Glu

Thr

Asn

245

Pro

Gln

Val

Val

Pro

325

Thr

Val

Leu

Gly

Glu

405

Ser

Ala

Thr

Ile

Asp

70

Tyr

Lys

Ser

Ser

Gly

150

Gly

Met

His

Val

Tyr

230

Gly

Ile

Val

Ser

Glu

310

Pro

Val

Met

Ser

Gly

390

His

Ser

Val

Cys

Cys

55

Glu

His

Glu

Asp

Asn

135

Gly

Gly

Ile

Glu

His

215

Arg

Lys

Glu

Tyr

Leu

295

Trp

Val

Asp

His

Pro
375
Gly

Leu

Lys

Lys

Asp

Glu

Asn

Asp

Lys

Glu

120

Pro

Ser

Pro

Ser

Asp

200

Asn

Val

Glu

Lys

Thr

280

Thr

Glu

Leu

Lys

Glu

360

Gly

Ser

Gly

Cys

Phe

25

Asn

Lys

Ile

Phe

Lys

105

Cys

Asp

Thr

Ser

Arg

185

Pro

Ala

Val

Tyr

Thr

265

Leu

Cys

Ser

Asp

Ser

345

Ala

Lys

Gln

Arg

Thr
425

Pro

Gln

Pro

Thr

Ile

Lys

Asn

Gly

His

Val

170

Thr

Glu

Lys

Ser

Lys

250

Ile

Pro

Leu

Asn

Ser

330

Arg

Leu

Gly

Ile

Cys
410

Thr

Gln

Lys

Gln

Leu

75

Leu

Pro

Asp

Gly

Thr

155

Phe

Pro

Val

Thr

Val

235

Cys

Ser

Pro

Val

Gly

315

Asp

Trp

His

Gly

Ala
395

Cys

Thr

Leu

Ser

Glu

60

Glu

Glu

Gly

Asn

Gly

140

Cys

Leu

Glu

Lys

Lys

220

Leu

Lys

Lys

Ser

Lys

300

Gln

Gly

Gln

Asn

Gly

380

Pro

Asn

Ser

Cys

Cys

45

Val

Thr

Asp

Glu

Ile

125

Gly

Pro

Phe

Val

Phe

205

Pro

Thr

Val

Ala

Arg

285

Gly

Pro

Ser

Gln

His

365

Gly

Pro

Lys

Asp

Lys

30

Met

Cys

Val

Ala

Thr

110

Ile

Ser

Pro

Pro

Thr

190

Asn

Arg

Val

Ser

Lys

270

Glu

Phe

Glu

Phe

Gly

350

TyTr

Ser

Cys

Cys

Ser
430

Phe

Ser

val

Cys

Ala

Phe

Phe

Gly

Cys

Pro

175

Cys

Trp

Glu

Leu

Asn

255

Gly

Glu

TyTr

Asn

Phe

335

Asn

Thr

Gly

Thr

Glu

415

Val

Cys

Asn

Ala

His

80

Ser

Phe

Ser

Gly

Pro

160

Lys

Val

Tyr

Glu

His

240

Lys

Gln

Met

Pro

Asn

320

Leu

Val

Gln

Gly

Ser

400

Pro

Cys
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-continued

86

Leu

Lys

465

Gly

Cys

Thr

Ser

Arg

545

Ser

Gly

Pro

Cys

450

Val

Tyr

Ala

Val

Thr

530

Val

Leu

Cys

435

Leu

Ala

His

Pro

Cys

515

Asp

Glu

Pro

Gly

Leu

Gly

Trp

Gly

500

Lys

Lys

His

Ala

Pro Asp Glu Tyr
440

His Lys Val Cys
455

Asn Ser Thr Thr
470

Ser Gln Asp Cys
485

Leu Gly Ala Gln
Pro Cys Leu Ala
520

Cys Arg Pro Trp
535

His Gly Thr Glu
550

Arg Lys Pro Pro
565

<210> SEQ ID NO 14

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln Ile Ala Pro

1

Arg

Thr

Leu

Asp

65

Pro

Glu

Gly

Thr

145

Lys

Asn

Gly

Ala

Cys

Thr

Asp

50

Thr

Arg

Cys

Pro

Tyr

130

Asn

Ser

Glu

Gly

Pro
210

Cys

Thr

35

Ser

Gly

Arg

Cys

Leu

115

Phe

Cys

Asp

Pro

Ser
195

Glu

Asn

20

Ser

Trp

Lys

Cys

Arg

100

Gln

Ser

Thr

Ala

His

180

Gly

Leu

577

Homo sapiens
14

Pro Cys Thr Ser

Lys Cys Glu Pro

Asp Ser Val Cys

40

Asn Glu Glu Asp
55

Ala Leu Val Ala
70

Ala Cys Thr Ala
85

Arg Asn Thr Glu
Leu Asn Lys Asp
120

Asp Ala Phe Ser
135

Phe Leu Gly Lys
150

Val Cys Ser Ser
165

Val Tyr Leu Pro
Gly Gly Gly Ser
200

Leu Gly Gly Pro
215

Leu

Asp

Pro

Glu

His

505

Gly

Thr

Lys

Asn

Glu

Gly

25

Leu

Lys

Val

Gly

Cys

105

Thr

Ser

Arg

Ser

Gly
185

Thr

Ser

Asp

Thr

Arg

Cys

490

Pro

Tyr

Asn

Ser

Glu
570

Lys

10

Lys

Pro

Cys

Val

Tyr

90

Ala

Val

Thr

Val

Leu

170

Gly

His

Val

Ser

Gly

Arg

475

Cys

Leu

Phe

Cys

Asp

555

Pro

His

Tyr

Cys

Leu

Ala

75

His

Pro

Cys

Asp

Glu

155

Pro

Gly

Thr

Phe

Trp

Lys

460

Cys

Arg

Gln

Ser

Thr

540

Ala

His

Tyr

Met

Gly

Leu

60

Gly

Trp

Gly

Lys

Lys

140

His

Ala

Gly

Cys

Leu
220

Asn

445

Ala

Ala

Arg

Leu

Asp

525

Phe

Val

Val

Glu

Ser

Pro

45

His

Asn

Ser

Leu

Pro

125

Cys

His

Arg

Gly

Pro
205

Phe

Glu

Leu

Cys

Asn

Asn

510

Ala

Leu

Cys

Tyr

His

Ser

30

Asp

Lys

Ser

Gln

Gly

110

Cys

Arg

Gly

Lys

Ser
190

Pro

Pro

Glu

val

Thr

Thr

495

Lys

Phe

Gly

Ser

Leu
575

Leu

15

Lys

Glu

Val

Thr

Asp

Ala

Leu

Pro

Thr

Pro

175

Gly

Cys

Pro

Asp

Ala

Ala

480

Glu

Asp

Ser

Lys

Ser

560

Pro

Gly

Cys

Tyr

Cys

Thr

80

Cys

Gln

Ala

Trp

Glu

160

Pro

Gly

Pro

Lys
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-continued

88

Pro
225

Gln

Gln

Ala

305

Pro

Thr

Ser

Tyr

Tyr

385

Phe

Lys

Gly

Ser

Phe

465

Asn

Lys

Ile

Phe

Lys

545

Cys

Asp

Lys

Val

Asp

Tyr

Asp

290

Leu

Arg

Lys

Asp

Lys

370

Ser

Ser

Ser

Gly

Val

450

Pro

Gln

Pro

Thr

Ile

530

Lys

Asn

Asp

Asp

Gly

Asn

275

Trp

Pro

Glu

Asn

Ile

355

Thr

Lys

Cys

Leu

Ser

435

Asn

Gln

Lys

Gln

Leu

515

Leu

Pro

Asp

Thr

Val

Val

260

Ser

Leu

Ala

Pro

Gln

340

Ala

Thr

Leu

Ser

Ser

420

Gly

Asn

Leu

Ser

Glu

500

Glu

Glu

Gly

Asn

Leu

Ser

245

Glu

Thr

Asn

Pro

Gln

325

Val

Val

Pro

Thr

Val

405

Leu

Gly

Asp

Cys

Cys

485

Val

Thr

Asp

Glu

Ile
565

<210> SEQ ID NO 15

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE :

615

15

Met

230

His

Val

Tyr

Gly

Ile

310

Val

Ser

Glu

Pro

Val

390

Met

Ser

Gly

Met

Lys

470

Met

Cys

Val

Ala

Thr

550

Ile

Ile

Glu

His

Arg

Lys

295

Glu

Tyr

Leu

Trp

Val

375

Asp

His

Pro

Gly

Ile

455

Phe

Ser

Val

Cys

Ala

535

Phe

Phe

Ser

Asp

Asn

Val

280

Glu

Lys

Thr

Thr

Glu

360

Leu

Lys

Glu

Gly

Ser

440

Val

Cys

Asn

Ala

His

520

Ser

Phe

Ser

Arg

Pro

Ala

265

Val

Tyr

Thr

Leu

Cys

345

Ser

Asp

Ser

Ala

Lys

425

Thr

Thr

Asp

Cys

Val

505

Asp

Pro

Met

Glu

Thr

Glu

250

Lys

Ser

Lys

Ile

Pro

330

Leu

Asn

Ser

Arg

Leu

410

Gly

Ile

Asp

Val

Ser

490

Trp

Pro

Lys

Cys

Glu
570

Pro

235

Val

Thr

Val

Cys

Ser

315

Pro

Val

Gly

Asp

Trp

395

His

Gly

Pro

Asn

Arg

475

Ile

Arg

Lys

Cys

Ser

555

Tyr

Glu

Lys

Lys

Leu

Lys

300

Lys

Ser

Lys

Gln

Gly

380

Gln

Asn

Gly

Pro

Asn

460

Phe

Thr

Lys

Leu

Ile

540

Cys

Asn

Val

Phe

Pro

Thr

285

Val

Ala

Arg

Gly

Pro

365

Ser

Gln

His

Gly

His

445

Gly

Ser

Ser

Asn

Pro

525

Met

Ser

Thr

Thr

Asn

Arg

270

Val

Ser

Lys

Glu

Phe

350

Glu

Phe

Gly

Tyr

Ser

430

Val

Ala

Thr

Ile

Asp

510

Tyr

Lys

Ser

Ser

Cys

Trp

255

Glu

Leu

Asn

Gly

Glu

335

TyTr

Asn

Phe

Asn

Thr

415

Gly

Gln

Val

Cys

Cys

495

Glu

His

Glu

Asp

Asn
575

Val

240

Tyr

Glu

His

Lys

Gln

320

Met

Pro

Asn

Leu

Val

400

Gln

Gly

Lys

Lys

Asp

480

Glu

Asn

Asp

Lys

Glu
560

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1
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-continued

90

Ser

Tyr

Ala

Lys

65

Leu

Ser

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu
385
Leu

Lys

Glu

Leu

Ile

Arg

50

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

Arg

His

35

Ile

Arg

Met

Trp

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

Leu

20

Trp

Tyr

Phe

Asn

Gly

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Ser

Val

Pro

Thr

Ser

85

Gly

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly
405

Gln

Asn

Cys

Arg

Thr

Ile

70

Leu

Asp

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro
390
Ser

Gln

His

Ala

Gln

Asn

55

Ser

Arg

Gly

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Ala

Ala

40

Gly

Ala

Ala

Phe

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr

Ser

25

Pro

Tyr

Asp

Glu

TyTr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

Pro

Asn

Leu

Val
425

Gln

Gly

Gly

Thr

Thr

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Phe

Lys

Arg

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Asn

Gly

Tyr

60

Lys

Ala

Asp

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Ile

Leu

45

Ala

Asn

Val

Tyr

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser

Lys

30

Glu

Asp

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val
430

Leu

Asp

Trp

Ser

Ala

Tyr

95

Gly

Ser

Ala

Val

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Vval
415

Met

Ser

Thr

Val

Val

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val
400
Asp

His

Pro
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-continued

92

Gly

Ser

465

Thr

Phe

Tyr

Glu

Leu

545

Ala

Arg

Gly

<210>
<211>
<212>
<213>

<400>

Gly

Gly

Ser

65

Lys

Arg

Thr

Gly
145

Gln

Lys

450

Pro

Phe

Thr

Arg

Asp

530

Pro

Asp

Gln

Ala

Gln
610

435

Gly

Gly

Ser

Cys

Met

515

Arg

Asn

Ser

Ile

Glu

595

Phe

Gly

Trp

Pro

Ser

500

Ser

Ser

Gly

Gly

Lys

580

Val

Gln

PRT

SEQUENCE :

Val Gln Leu

Leu

Val

Val

50

Arg

Met

Ala

Leu

Leu

130

Cys

Ser

Ser

Ser

His

35

Ile

Leu

Asn

Leu

Val

115

Ala

Leu

Gly

Ser

Ile

20

Trp

Trp

Ser

Ser

Thr

100

Thr

Pro

Val

Ala

Gly
180

Gly

Phe

Ala

485

Phe

Pro

Gln

Arg

Thr

565

Glu

Pro

Thr

SEQ ID NO 16
LENGTH :
TYPE:
ORGANISM:

614

Gly

Leu

470

Leu

Ser

Ser

Pro

Asp

550

Tyr

Ser

Thr

Leu

Ser

455

Asp

Leu

Asn

Asn

Gly

535

Phe

Leu

Leu

Ala

Val
615

440

Gly

Ser

Val

Thr

Gln

520

Gln

His

Cys

Arg

His
600

Homo sapiens

16

Lys

Thr

Val

Ser

Ile

Leu

85

Tyr

Val

Ser

Lys

Leu
165

Leu

Gln

Cys

Arg

Gly

Asn

70

Gln

Tyr

Ser

Ser

Asp
150

Thr

Tyr

Ser

Thr

Gln

Gly

Lys

Ser

Asp

Ala

Lys
135
Tyr

Ser

Ser

Gly

Val

Ser

40

Asn

Asp

Asn

Tyr

Ala

120

Ser

Phe

Gly

Leu

Gly

Pro

Val

Ser

505

Thr

Asp

Met

Gly

Ala

585

Pro

Pro

Ser

25

Pro

Thr

Asn

Asp

Glu

105

Ser

Thr

Pro

Val

Ser
185

Gly

Asp

Thr

490

Glu

Asp

Cys

Ser

Ala

570

Glu

Ser

Gly
10

Gly
Gly
Asp
Ser
Thr
90

Phe

Thr

Ser

Glu

His

170

Ser

Gly

Arg

475

Glu

Ser

Lys

Arg

Val

555

Ile

Leu

Pro

Leu

Phe

Lys

Tyr

Lys

75

Ala

Ala

Lys

Gly

Pro

155

Thr

Val

Ser

460

Pro

Gly

Phe

Leu

Phe

540

Val

Ser

Arg

Ser

Val

Ser

Gly

Asn

60

Ser

Ile

Tyr

Gly

Gly

140

Val

Phe

Val

445

Gly

Trp

Asp

Val

Ala

525

Arg

Arg

Leu

Val

Pro
605

Gln

Leu

Leu

45

Thr

Gln

Tyr

Trp

Pro

125

Thr

Thr

Pro

Thr

Gly

Asn

Asn

Leu

510

Ala

Val

Ala

Ala

Thr

590

Arg

Pro

Thr

30

Glu

Pro

Val

Tyr

Gly

110

Ser

Ala

Val

Ala

Val
190

Gly

Pro

Ala

495

Asn

Phe

Thr

Arg

Pro

575

Glu

Pro

Ser

15

Asn

Trp

Phe

Phe

Cys

95

Gln

val

Ala

Ser

Val

175

Pro

Gly

Pro

480

Thr

Trp

Pro

Gln

Arg

560

Lys

Arg

Ala

Gln

Tyr

Leu

Thr

Phe

80

Ala

Gly

Phe

Leu

Trp
160

Leu

Ser
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-continued

94

Ser

Ser

Thr

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

Lys

Pro

465

Phe

Thr

Arg

Asp

Pro

545

Asp

Gln

Ala

Gln

Ser

Asn

210

His

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Arg

Leu

Gly

450

Gly

Ser

Cys

Met

Arg

530

Asn

Ser

Ile

Glu

Phe

Leu

195

Thr

Thr

Phe

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Trp

His

435

Gly

Trp

Pro

Ser

Ser

515

Ser

Gly

Gly

Lys

Val
595

Gln

Gly

Lys

Cys

Leu

Glu

260

Lys

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Gly

Phe

Ala

Phe

500

Pro

Gln

Arg

Thr

Glu
580

Pro

Thr

Thr

Val

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Arg

Gly

Pro

Ser

405

Gln

His

Gly

Leu

Leu

485

Ser

Ser

Pro

Asp

Tyr

565

Ser

Thr

Leu

Gln

Asp

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Asp

Phe

Glu

390

Phe

Gly

Tyr

Ser

Asp

470

Leu

Asn

Asn

Gly

Phe

550

Leu

Leu

Ala

Val

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Asn

Thr

Gly

455

Ser

Val

Thr

Gln

Gln

535

His

Cys

Arg

His

Tyr

200

Arg

Pro

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Leu

360

Pro

Asn

Leu

Val

Gln

440

Gly

Pro

Val

Ser

Thr

520

Asp

Met

Gly

Ala

Pro
600

Ile

Val

Ala

Pro

Val

265

Val

Gln

Gln

Ala

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

Gly

Asp

Thr

Glu

505

Asp

Cys

Ser

Ala

Glu
585

Ser

Cys

Glu

Pro

Lys

250

Val

Asp

Tyr

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser

Gly

Arg

Glu

490

Ser

Lys

Arg

Val

Ile
570

Leu

Pro

Asn

Pro

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Lys

Cys

Leu

Ser

Pro

475

Gly

Phe

Leu

Phe

Val
555
Ser

Arg

Ser

Val

Lys

220

Leu

Thr

Val

Val

Ser

300

Leu

Ala

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

Gly

460

Trp

Asp

Val

Ala

Arg

540

Arg

Leu

Val

Pro

Asn

205

Ser

Leu

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

Val

365

Val

Pro

Thr

Val

Leu

445

Gly

Asn

Asn

Leu

Ala

525

Val

Ala

Ala

Thr

Arg
605

His

Cys

Gly

Met

His

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

Gly

Pro

Ala

Asn

510

Phe

Thr

Arg

Pro

Glu
590

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

415

His

Pro

Gly

Pro

Thr

495

Trp

Pro

Gln

Arg

Lys

575

Arg

Ala

Pro

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly

Ser

Thr

480

Phe

Tyr

Glu

Leu

Asn
560
Ala

Arg

Gly
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-continued

96

610

<210> SEQ ID NO 17

<211> LENGTH:

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

Gln Val Gln

1

Gly

Lys

65

Ala

Ala

Ala
145

Ser

Lys

Asp

225

Gly

Ile

Glu

Arg
305
Lys

Glu

Tyr

Val

Met

Ala

50

Gly

Gln

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Lys

His

Ile

Lys

Leu

Ser

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu
355

Leu

Met

20

Trp

TyTr

Ala

Ser

Thr

100

Thr

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile
340

Pro

616

17

Gln

Ser

Val

Pro

Thr

Ser

85

Tyr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Gln

Cys

Lys

Gly

Leu

70

Leu

Tyr

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu
310
Lys

Lys

Ser

Pro

Lys

Gln

Asn

55

Thr

Thr

Gly

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

Ala

Thr

40

Gly

Ala

Ser

Gly

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp
360

Ala

Ser

25

Pro

Asp

Asp

Glu

Asp

105

Ala

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly
345

Glu

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Trp

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Leu

Tyr

Arg

Ser

Ser

75

Ser

Tyr

Ser

Thr

Pro

155

Val

Ser

Ile

Ala

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Val

Thr

Gly

Tyr

60

Ser

Ala

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Lys

Phe

Leu

Asn

Ser

Val

Asn

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn
365

Pro

Thr

30

Glu

Gln

Thr

Tyr

Val

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Gly

15

Ser

Trp

Lys

Ala

TyTr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

TyTr

Gly

320

Ile

Val

Ser
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-continued

98

Trp
385

Gly

465

Thr

Trp

Pro

Gln

545

Arg

Lys

Arg

Ala

Thr

370

Glu

Leu

Lys

Glu

Gly

450

Ser

Thr

Phe

Tyr

Glu

530

Leu

Asn

Ala

Arg

Gly
610

Cys

Ser

Asp

Ser

Ala

435

Lys

Pro

Phe

Thr

Arg

515

Asp

Pro

Asp

Gln

Ala

595

Gln

Leu

Asn

Ser

Arg

420

Leu

Gly

Gly

Ser

Cys

500

Met

Arg

Asn

Ser

Ile

580

Glu

Phe

Val Lys Gly Phe
375

Gly Gln Pro Glu
390

Asp Gly Ser Phe
405

Trp Gln Gln Gly
His Asn His Tyr
440

Gly Gly Gly Ser
455

Trp Phe Leu Asp
470

Pro Ala Leu Leu
485

Ser Phe Ser Asn
Ser Pro Ser Asn
520

Ser Gln Pro Gly
535

Gly Arg Asp Phe
550

Gly Thr Tyr Leu
565

Lys Glu Ser Leu
Val Pro Thr Ala
600

Gln Thr Leu Val
615

<210> SEQ ID NO 18

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Glu Val Gln Leu

1

Ser

Gly

Gly

Lys

65

Leu

Ala

Trp

Leu

Met

Trp

50

Arg

Gln

Lys

Gly

Arg

Asn

35

Ile

Arg

Met

Tyr

Gln
115

Leu

20

Trp

Asn

Phe

Asn

Pro

100

Gly

618

Homo sapiens
18

Val Glu Ser Gly

Ser Cys Ala Ala

Val Arg Gln Ala
40

Thr Tyr Thr Gly
55

Thr Phe Ser Leu
70

Ser Leu Arg Ala
85

His Tyr Tyr Gly

Thr Leu Val Thr
120

Tyr

Asn

Phe

Asn

425

Thr

Gly

Ser

Val

Thr

505

Gln

Gln

His

Cys

Arg

585

His

Gly

Ser

Pro

Glu

Asp

Glu

Ser

105

Val

Pro

Asn

Leu

410

Val

Gln

Gly

Pro

Val

490

Ser

Thr

Asp

Met

Gly

570

Ala

Pro

Gly

10

Gly

Gly

Pro

Thr

Asp

90

Ser

Ser

Ser

Tyr

395

Tyr

Phe

Lys

Gly

Asp

475

Thr

Glu

Asp

Cys

Ser

555

Ala

Glu

Ser

Leu

Tyr

Lys

Thr

Ser

75

Thr

His

Ser

Asp

380

Lys

Ser

Ser

Ser

Gly

460

Arg

Glu

Ser

Lys

Arg

540

Val

Ile

Leu

Pro

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Ala

Ile

Thr

Lys

Cys

Leu

445

Ser

Pro

Gly

Phe

Leu

525

Phe

Val

Ser

Arg

Ser
605

Gln

Phe

Leu

45

Ala

Ser

Val

Tyr

Ser
125

Ala

Thr

Leu

Ser

430

Ser

Gly

Trp

Asp

Val

510

Ala

Arg

Arg

Leu

Val

590

Pro

Pro

Thr

30

Glu

Ala

Thr

Tyr

Phe

110

Thr

Val

Pro

Thr

415

val

Leu

Gly

Asn

Asn

495

Leu

Ala

Val

Ala

Ala

575

Thr

Arg

Gly

15

Asn

Trp

Asp

Ala

Tyr

95

Asp

Lys

Glu

Pro

400

Val

Met

Ser

Gly

Pro

480

Ala

Asn

Phe

Thr

Arg

560

Pro

Glu

Pro

Gly

Tyr

Val

Phe

Tyr

80

Cys

Val

Gly
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-continued

100

Thr
145
Thr

Pro

Thr

Ser

Glu

Thr
305

Pro

Gln

Thr

Leu

Gly

465

Asn

Leu

Ala

Ser

130

Ala

Val

Ala

Val

His

210

Cys

Gly

Met

His

Val

290

Ty

Gly

Ile

Val

Ser

370

Glu

Pro

Val

Met

Ser

450

Gly

Pro

Ala

Asn

Phe
530

Val

Ala

Ser

Val

Pro

195

Lys

Asp

Gly

Ile

Glu

275

His

Arg

Lys

Glu

Tyr

355

Leu

Trp

Val

Asp

His

435

Pro

Gly

Pro

Thr

Trp
515

Pro

Phe

Leu

Trp

Leu

180

Ser

Pro

Lys

Pro

Ser

260

Asp

Asn

Val

Glu

Lys

340

Thr

Thr

Glu

Leu

Lys

420

Glu

Gly

Ser

Thr

Phe
500

Tyr

Glu

Pro

Gly

Asn

165

Gln

Ser

Ser

Thr

Ser

245

Arg

Pro

Ala

Val

Tyr

325

Thr

Leu

Cys

Ser

Asp

405

Ser

Ala

Lys

Pro

Phe
485
Thr

Arg

Asp

Leu

Cys

150

Ser

Ser

Ser

Asn

His

230

Val

Thr

Glu

Lys

Ser

310

Lys

Ile

Pro

Leu

Asn

390

Ser

Arg

Leu

Gly

Gly

470

Ser

Cys

Met

Arg

Ala

135

Leu

Gly

Ser

Leu

Thr

215

Thr

Phe

Pro

Val

Thr

295

Val

Cys

Ser

Pro

Val

375

Gly

Asp

Trp

His

Gly

455

Trp

Pro

Ser

Ser

Ser
535

Pro

Val

Ala

Gly

Gly

200

Lys

Cys

Leu

Glu

Lys

280

Lys

Leu

Lys

Lys

Ser

360

Lys

Gln

Gly

Gln

Asn

440

Gly

Phe

Ala

Phe

Pro
520

Gln

Ser

Lys

Leu

Leu

185

Thr

Val

Pro

Phe

Val

265

Phe

Pro

Thr

Val

Ala

345

Arg

Gly

Pro

Ser

Gln

425

His

Gly

Leu

Leu

Ser
505

Ser

Pro

Ser

Asp

Thr

170

Tyr

Gln

Asp

Pro

Pro

250

Thr

Asn

Arg

Val

Ser

330

Lys

Glu

Phe

Glu

Phe

410

Gly

Tyr

Ser

Asp

Leu
490
Asn

Asn

Gly

Lys

Tyr

155

Ser

Ser

Thr

Lys

Cys

235

Pro

Cys

Trp

Glu

Leu

315

Asn

Gly

Glu

Tyr

Asn

395

Phe

Asn

Thr

Gly

Ser

475

Val

Thr

Gln

Gln

Ser

140

Phe

Gly

Leu

Tyr

Lys

220

Pro

Lys

Val

Tyr

Glu

300

His

Lys

Gln

Met

Pro

380

Asn

Leu

Val

Gln

Gly

460

Pro

Val

Ser

Thr

Asp
540

Thr

Pro

Val

Ser

Ile

205

Val

Ala

Pro

Val

Val

285

Gln

Gln

Ala

Pro

Thr

365

Ser

Tyr

Tyr

Phe

Lys

445

Gly

Asp

Thr

Glu

Asp
525

Cys

Ser

Glu

His

Ser

190

Cys

Glu

Pro

Lys

Val

270

Asp

Tyr

Asp

Leu

Arg

350

Lys

Asp

Lys

Ser

Ser

430

Ser

Gly

Arg

Glu

Ser
510

Lys

Arg

Gly

Pro

Thr

175

Val

Asn

Pro

Glu

Asp

255

Asp

Gly

Asn

Trp

Pro

335

Glu

Asn

Ile

Thr

Lys

415

Cys

Leu

Ser

Pro

Gly

495

Phe

Leu

Phe

Gly

Val

160

Phe

Val

Val

Lys

Leu

240

Thr

Val

Val

Ser

Leu

320

Ala

Pro

Gln

Ala

Thr

400

Leu

Ser

Ser

Gly

Trp

480

Asp

Val

Ala

Arg
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-continued

102

Val

545

Ala

Ala

Thr

Arg

Thr Gln Leu Pro Asn Gly Arg
550

Arg Arg Asn Asp Ser Gly Thr
565

Pro Lys Ala Gln Ile Lys Glu
580

Glu Arg Arg Ala Glu Val Pro
595 600

Pro Ala Gly Gln Phe Gln Thr
610 615

<210> SEQ ID NO 19

<211> LENGTH: 613

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 19

Gln

1

Ser

Thr

Thr

Lys

65

Leu

Ala

Cys
145

Ser

Ser

His

225

Thr

Glu

Lys

Val Gln Leu Val Glu Ser Gly
Leu Arg Leu Ser Cys Ala Ala
20

Met His Trp Val Arg Gln Ala
35 40

Phe Ile Ser Tyr Asp Gly Asn
50 55

Gly Arg Phe Thr Ile Ser Arg
Gln Met Asn Ser Leu Arg Ala
85

Arg Thr Gly Trp Leu Gly Pro
100

Val Thr Val Ser Ser Ala Ser
115 120

Ala Pro Ser Ser Lys Ser Thr
130 135

Leu Val Lys Asp Tyr Phe Pro
150

Gly Ala Leu Thr Ser Gly Val
165

Ser Gly Leu Tyr Ser Leu Ser
180

Leu Gly Thr Gln Thr Tyr Ile
195 200

Thr Lys Val Asp Lys Arg Val
210 215

Thr Cys Pro Pro Cys Pro Ala
230

Phe Leu Phe Pro Pro Lys Pro
245

Pro Glu Val Thr Cys Val Val
260

Val Lys Phe Asn Trp Tyr Val
275 280

Thr Lys Pro Arg Glu Glu Gln
290 295

Asp

Tyr

Ser

585

Thr

Leu

Gly

Ser

Pro

Asn

Asp

Glu

Phe

105

Thr

Ser

Glu

His

Ser

185

Glu

Pro

Lys

Val
265

Asp

TyTr

Phe

Leu

570

Leu

Ala

Val

Gly

Gly

Gly

Lys

Asn

Asp

90

Asp

Lys

Gly

Pro

Thr

170

Val

Asn

Pro

Glu

Asp
250
Asp

Gly

Asn

His
555
Cys

Arg

His

Val

Phe

Lys

Tyr

Ser

75

Thr

Tyr

Gly

Gly

Val

155

Phe

Val

Val

Lys

Leu

235

Thr

Val

Val

Ser

Met

Gly

Ala

Pro

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Pro

Thr

140

Thr

Pro

Thr

Asn

Ser

220

Leu

Leu

Ser

Glu

Thr
300

Ser

Ala

Glu

Ser
605

Gln

Phe

Leu

45

Ala

Asn

Ile

Gly

Ser

125

Ala

Val

Ala

Val

His

205

Cys

Gly

Met

His

Val
285

Tyr

Val

Ile

Leu

590

Pro

Pro

Ser

Glu

Asp

Thr

Ty

Gln

110

Val

Ala

Ser

Val

Pro

190

Lys

Asp

Gly

Ile

Glu
270

His

Arg

Val
Ser
575

Arg

Ser

Gly

Ser

Trp

Ser

Leu

Tyr

95

Gly

Phe

Leu

Trp

Leu

175

Ser

Pro

Lys

Pro

Ser
255
Asp

Asn

Vval

Arg
560
Leu

Val

Pro

Arg

Tyr

Val

Val

Tyr

80

Cys

Thr

Pro

Gly

Asn

160

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val
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US 9,441,044 B2

-continued

104

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Gly

Gly

465

Ser

Cys

Arg

Asn

545

Ser

Ile

Glu

Phe

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

Gly

450

Trp

Pro

Ser

Ser

Ser

530

Gly

Gly

Lys

Val

Gln
610

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Gln

Asn

435

Gly

Phe

Ala

Phe

Pro

515

Gln

Arg

Thr

Glu

Pro

595

Thr

Thr

Val

Ala

340

Arg

Gly

Pro

Ser

Gln

420

His

Gly

Leu

Leu

Ser

500

Ser

Pro

Asp

Tyr

Ser

580

Thr

Leu

Val Leu His Gln
310

Ser Asn Lys Ala
325

Lys Gly Gln Pro
Asp Glu Leu Thr
360

Phe Tyr Pro Ser
375

Glu Asn Asn Tyr
390

Phe Phe Leu Tyr
405

Gly Asn Val Phe
Tyr Thr Gln Lys
440

Ser Gly Gly Gly
455

Asp Ser Pro Asp
470

Leu Val Val Thr
485

Asn Thr Ser Glu
Asn Gln Thr Asp
520

Gly Gln Asp Cys
535

Phe His Met Ser
550

Leu Cys Gly Ala
565

Leu Arg Ala Glu
Ala His Pro Ser
600

Val

<210> SEQ ID NO 20

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln Val Gln Leu

1

Ser

Arg

Gly

Val

Met

Tyr

Lys

His
35

Ile

Val
20

Trp

Asn

611

Homo sapiens
20

Val Gln Ser Gly
5

Ser Cys Lys Ala

Val Arg Gln Ala
40

Pro Ser Thr Gly

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Gly

Arg

Glu

Ser

505

Arg

Val

Ile

Leu

585

Pro

Ala
Ser
25

Pro

Tyr

Trp

Pro

330

Glu

Asn

Ile

Thr

Lys

410

Cys

Leu

Ser

Pro

Gly

490

Phe

Leu

Phe

Val

Ser

570

Arg

Ser

Glu
10
Gly

Gly

Thr

Leu

315

Ala

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Gly

Trp

475

Asp

Val

Ala

Arg

Arg

555

Leu

Val

Pro

Val

Tyr

Gln

Glu

Asn

Pro

Gln

Val

Val

380

Pro

Thr

Val

Leu

Gly

460

Asn

Asn

Leu

Ala

Val

540

Ala

Ala

Thr

Arg

Lys

Thr

Gly

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser

445

Gly

Pro

Ala

Asn

Phe

525

Thr

Arg

Pro

Glu

Pro
605

Lys

Phe

Leu

45

Asn

Lys

Glu

TyTr

350

Leu

Trp

Val

Asp

His

430

Pro

Gly

Pro

Thr

Trp

510

Pro

Gln

Arg

Lys

Arg

590

Ala

Pro
Thr
30

Glu

Gln

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Ser

Thr

Phe

495

Tyr

Glu

Leu

Asn

Ala

575

Arg

Gly

Gly
15
Ser

Trp

Lys

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys

Pro

Phe

480

Thr

Arg

Asp

Pro

Asp

560

Gln

Ala

Gln

Ser

Tyr

Ile

Phe
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105

-continued

106

Lys

65

Ala

Thr

Pro

Val

145

Ala

Gly

Gly

Lys

Cys

225

Glu

Lys

Lys

305

Lys

Lys

Lys
Gln
385

Gly

Gln

Gly

Phe
465

50

Asp

Glu

Arg

Val

Ser

130

Lys

Leu

Leu

Thr

Val

210

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Arg

Gly

370

Pro

Ser

Gln

His

Gly

450

Leu

Lys

Leu

Gly

Ser

115

Ser

Asp

Thr

TyTr

Gln

195

Asp

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Asp

355

Phe

Glu

Phe

Gly

Tyr

435

Ser

Asp

Ala

Ser

Gly

100

Ser

Lys

Tyr

Ser

Ser

180

Thr

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn
420
Thr

Gly

Ser

Thr

Ser

85

Gly

Ala

Ser

Phe

Gly

165

Leu

Tyr

Lys

Pro

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Leu

Pro

Asn

Leu

405

Val

Gln

Gly

Pro

Ile

Leu

Val

Ser

Thr

Pro

150

Val

Ser

Ile

Val

Ala

230

Pro

Val

Val

Gln

Gln

310

Ala

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Lys

Gly

Asp
470

55 60

Thr Ala Asp Glu Ser Thr Asn Thr Ala
75

Arg Ser Glu Asp Thr Ala Val Tyr Tyr
90 95

Phe Asp Tyr Trp Gly Gln Gly Thr Leu
105 110

Thr Lys Gly Pro Ser Val Phe Pro Leu
120 125

Ser Gly Gly Thr Ala Ala Leu Gly Cys
135 140

Glu Pro Val Thr Val Ser Trp Asn Ser
155

His Thr Phe Pro Ala Val Leu Gln Ser
170 175

Ser Val Val Thr Val Pro Ser Ser Ser
185 190

Cys Asn Val Asn His Lys Pro Ser Asn
200 205

Glu Pro Lys Ser Cys Asp Lys Thr His
215 220

Pro Glu Leu Leu Gly Gly Pro Ser Val
235

Lys Asp Thr Leu Met Ile Ser Arg Thr
250 255

Val Asp Val Ser His Glu Asp Pro Glu
265 270

Asp Gly Val Glu Val His Asn Ala Lys
280 285

Tyr Asn Ser Thr Tyr Arg Val Val Ser
295 300

Asp Trp Leu Asn Gly Lys Glu Tyr Lys
315

Leu Pro Ala Pro Ile Glu Lys Thr Ile
330 335

Arg Glu Pro Gln Val Tyr Thr Leu Pro
345 350

Lys Asn Gln Val Ser Leu Thr Cys Leu
360 365

Asp Ile Ala Val Glu Trp Glu Ser Asn
375 380

Lys Thr Thr Pro Pro Val Leu Asp Ser
395

Ser Lys Leu Thr Val Asp Lys Ser Arg
410 415

Ser Cys Ser Val Met His Glu Ala Leu
425 430

Ser Leu Ser Leu Ser Pro Gly Lys Gly
440 445

Gly Ser Gly Gly Gly Gly Ser Pro Gly
455 460

Arg Pro Trp Asn Pro Pro Thr Phe Ser
475

Tyr

80

Cys

Val

Ala

Leu

Gly

160

Ser

Leu

Thr

Thr

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp

His

Gly

Trp

Pro
480
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107 108

-continued

Ala Leu Leu Val Val Thr Glu Gly Asp Asn Ala Thr Phe Thr Cys Ser
485 490 495

Phe Ser Asn Thr Ser Glu Ser Phe Val Leu Asn Trp Tyr Arg Met Ser
500 505 510

Pro Ser Asn Gln Thr Asp Lys Leu Ala Ala Phe Pro Glu Asp Arg Ser
515 520 525

Gln Pro Gly Gln Asp Cys Arg Phe Arg Val Thr Gln Leu Pro Asn Gly
530 535 540

Arg Asp Phe His Met Ser Val Val Arg Ala Arg Arg Asn Asp Ser Gly
545 550 555 560

Thr Tyr Leu Cys Gly Ala Ile Ser Leu Ala Pro Lys Ala Gln Ile Lys
565 570 575

Glu Ser Leu Arg Ala Glu Leu Arg Val Thr Glu Arg Arg Ala Glu Val
580 585 590

Pro Thr Ala His Pro Ser Pro Ser Pro Arg Pro Ala Gly Gln Phe Gln
595 600 605

Thr Leu Val
610

<210> SEQ ID NO 21

<211> LENGTH: 610

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 21

Gln Leu Gln Gln Ser Gly Thr Val Leu Ala Arg Pro Gly Ala Ser Val
1 5 10 15

Lys Met Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Arg Tyr Trp Met
20 25 30

His Trp Ile Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly Ala
Ile Tyr Pro Gly Asn Ser Asp Thr Ser Tyr Asn Gln Lys Phe Glu Gly
50 55 60

Lys Ala Lys Leu Thr Ala Val Thr Ser Ala Ser Thr Ala Tyr Met Glu
65 70 75 80

Leu Ser Ser Leu Thr His Glu Asp Ser Ala Val Tyr Tyr Cys Ser Arg
85 90 95

Asp Tyr Gly Tyr Tyr Phe Asp Phe Trp Gly Gln Gly Thr Thr Leu Thr
100 105 110

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro
115 120 125

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val
130 135 140

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala
145 150 155 160

Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly
165 170 175

Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly
180 185 190

Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys
195 200 205

Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys
210 215 220

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu
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-continued

110

225

Phe

Phe

Pro

Thr

305

Ala

Arg

Gly

Pro

385

Ser

Gln

Gly

Leu

465

Leu

Ser

Ser

Pro

Asp

545

Tyr

Ser

Thr

Leu

Pro

Thr

Asn

Arg

290

Val

Ser

Lys

Asp

Phe

370

Glu

Phe

Gly

Tyr

Ser

450

Asp

Leu

Asn

Asn

Gly

530

Phe

Leu

Leu

Ala

Val
610

Pro

Cys

Trp

275

Glu

Leu

Asn

Gly

Glu

355

Tyr

Asn

Phe

Asn

Thr

435

Gly

Ser

Val

Thr

Gln

515

Gln

His

Cys

Arg

His
595

Lys

Val

260

Tyr

Glu

His

Lys

Gln

340

Leu

Pro

Asn

Leu

Val

420

Gln

Gly

Pro

Val

Ser

500

Thr

Asp

Met

Gly

Ala
580

Pro

Pro

245

Val

Val

Gln

Gln

Ala

325

Pro

Thr

Ser

Tyr

Tyr

405

Phe

Lys

Gly

Asp

Thr

485

Glu

Asp

Cys

Ser

Ala

565

Glu

Ser

<210> SEQ ID NO 22

<211> LENGTH:

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

538

230

Lys

Val

Asp

Tyr

Asp

310

Leu

Arg

Lys

Asp

Lys

390

Ser

Ser

Ser

Gly

Arg

470

Glu

Ser

Lys

Arg

Val

550

Ile

Leu

Pro

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

Asn

Ile

375

Thr

Lys

Cys

Leu

Ser

455

Pro

Gly

Phe

Leu

Phe

535

Val

Ser

Arg

Ser

Thr

Val

Val

280

Ser

Leu

Ala

Pro

Gln

360

Ala

Thr

Leu

Ser

Ser

440

Gly

Trp

Asp

Val

Ala

520

Arg

Arg

Leu

Val

Pro
600

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln

345

Val

Val

Pro

Thr

Val

425

Leu

Gly

Asn

Asn

Leu

505

Ala

Val

Ala

Ala

Thr
585

Arg

Met

250

His

Val

Tyr

Gly

Ile

330

Val

Ser

Glu

Pro

Val

410

Met

Ser

Gly

Pro

Ala

490

Asn

Phe

Thr

Arg

Pro

570

Glu

Pro

235

Ile

Glu

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

Val

395

Asp

His

Pro

Gly

Pro

475

Thr

Trp

Pro

Gln

Arg

555

Lys

Arg

Ala

Ser

Asp

Asn

Val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Glu

Gly

Ser

460

Thr

Phe

Tyr

Glu

Leu

540

Asn

Ala

Arg

Gly

Arg

Pro

Ala

285

Val

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Ala

Lys

445

Pro

Phe

Thr

Arg

Asp

525

Pro

Asp

Gln

Ala

Gln
605

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro

350

Leu

Asn

Ser

Arg

Leu

430

Gly

Gly

Ser

Cys

Met

510

Arg

Asn

Ser

Ile

Glu
590

Phe

Pro

255

val

Thr

val

Cys

Ser

335

Pro

Val

Gly

Asp

Trp

415

His

Gly

Trp

Pro

Ser

495

Ser

Ser

Gly

Gly

Lys

575

Val

Gln

240

Glu

Lys

Lys

Leu

Lys

320

Lys

Ser

Lys

Gln

Gly

400

Gln

Asn

Gly

Phe

Ala

480

Phe

Pro

Gln

Arg

Thr

560

Glu

Pro

Thr
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11

-continued

112

<400> SEQUENCE:

Ala Pro Thr Ser

1

Leu

Arg

Lys

Thr

Ile

Gly

145

Leu

Leu

Ser

Glu

Thr

225

Asn

Pro

Gln

Thr

Gly
385

Leu

Pro

Ala

50

Leu

Pro

Gly

Ile

Ser

130

Gly

Gly

Met

His

Val

210

Tyr

Gly

Ile

Val

Ser

290

Glu

Pro

Val

Met

Ser
370

Gly

Pro

Leu

Lys

35

Thr

Glu

Arg

Ser

Val

115

Thr

Gly

Gly

Ile

Glu

195

His

Arg

Lys

Glu

TyTr

275

Leu

Trp

Val

Asp

His

355

Pro

Gly

Pro

Asp

20

Leu

Glu

Glu

Asp

Glu

100

Glu

Leu

Ser

Pro

Ser

180

Asp

Asn

Val

Glu

Lys

260

Thr

Thr

Glu

Leu

Lys

340

Glu

Gly

Ser

Thr

22

Ser

Leu

Thr

Leu

Val

Leu

85

Thr

Phe

Thr

Thr

Ser

165

Arg

Pro

Ala

Val

Tyr

245

Thr

Leu

Cys

Ser

Asp

325

Ser

Ala

Lys

Pro

Phe

Ser

Gln

Arg

Lys

Leu

70

Ile

Thr

Leu

Gly

His

150

Val

Thr

Glu

Lys

Ser

230

Lys

Ile

Pro

Leu

Asn

310

Ser

Arg

Leu

Gly

Gly

390

Ser

Thr Lys Lys Thr Gln Leu Gln Leu Glu
10 15

Met Ile Leu Asn Gly Ile Asn Asn Tyr
25 30

Met Leu Thr Phe Lys Phe Tyr Met Pro
40 45

His Leu Gln Cys Leu Glu Glu Glu Leu
55 60

Asn Leu Ala Gln Ser Lys Asn Phe His
75

Ser Asn Ile Asn Val Ile Val Leu Glu
90 95

Phe Met Cys Glu Tyr Ala Asp Glu Thr
105 110

Asn Arg Trp Ile Thr Phe Cys Gln Ser
120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser
135 140

Thr Cys Pro Pro Cys Pro Ala Pro Glu
155

Phe Leu Phe Pro Pro Lys Pro Lys Asp
170 175

Pro Glu Val Thr Cys Val Val Val Asp
185 190

Val Lys Phe Asn Trp Tyr Val Asp Gly
200 205

Thr Lys Pro Arg Glu Glu Gln Tyr Asn
215 220

Val Leu Thr Val Leu His Gln Asp Trp
235

Cys Lys Val Ser Asn Lys Ala Leu Pro
250 255

Ser Lys Ala Lys Gly Gln Pro Arg Glu
265 270

Pro Ser Arg Glu Glu Met Thr Lys Asn
280 285

Val Lys Gly Phe Tyr Pro Ser Asp Ile
295 300

Gly Gln Pro Glu Asn Asn Tyr Lys Thr
315

Asp Gly Ser Phe Phe Leu Tyr Ser Lys
330 335

Trp Gln Gln Gly Asn Val Phe Ser Cys
345 350

His Asn His Tyr Thr Gln Lys Ser Leu
360 365

Gly Gly Gly Ser Gly Gly Gly Gly Ser
375 380

Trp Phe Leu Asp Ser Pro Asp Arg Pro
395

Pro Ala Leu Leu Val Val Thr Glu Gly

His

Lys

Lys

Lys

Leu

80

Leu

Ala

Ile

Gly

Leu

160

Thr

Val

Val

Ser

Leu

240

Ala

Pro

Gln

Ala

Thr

320

Leu

Ser

Ser

Gly

Trp

400

Asp
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113 114

-continued

405 410 415

Asn Ala Thr Phe Thr Cys Ser Phe Ser Asn Thr Ser Glu Ser Phe Val
420 425 430

Leu Asn Trp Tyr Arg Met Ser Pro Ser Asn Gln Thr Asp Lys Leu Ala
435 440 445

Ala Phe Pro Glu Asp Arg Ser Gln Pro Gly Gln Asp Cys Arg Phe Arg
450 455 460

Val Thr Gln Leu Pro Asn Gly Arg Asp Phe His Met Ser Val Val Arg
465 470 475 480

Ala Arg Arg Asn Asp Ser Gly Thr Tyr Leu Cys Gly Ala Ile Ser Leu
485 490 495

Ala Pro Lys Ala Gln Ile Lys Glu Ser Leu Arg Ala Glu Leu Arg Val
500 505 510

Thr Glu Arg Arg Ala Glu Val Pro Thr Ala His Pro Ser Pro Ser Pro
515 520 525

Arg Pro Ala Gly Gln Phe Gln Thr Leu Val
530 535

<210> SEQ ID NO 23

<211> LENGTH: 538

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

Pro Gly Trp Phe Leu Asp Ser Pro Asp Arg Pro Trp Asn Pro Pro Thr
Phe Ser Pro Ala Leu Leu Val Val Thr Glu Gly Asp Asn Ala Thr Phe

20 25 30

Thr Cys Ser Phe Ser Asn Thr Ser Glu Ser Phe Val Leu Asn Trp Tyr
35 40 45

Arg Met Ser Pro Ser Asn Gln Thr Asp Lys Leu Ala Ala Phe Pro Glu
50 55 60

Asp Arg Ser Gln Pro Gly Gln Asp Cys Arg Phe Arg Val Thr Gln Leu
65 70 75 80

Pro Asn Gly Arg Asp Phe His Met Ser Val Val Arg Ala Arg Arg Asn
85 90 95

Asp Ser Gly Thr Tyr Leu Cys Gly Ala Ile Ser Leu Ala Pro Lys Ala
100 105 110

Gln Ile Lys Glu Ser Leu Arg Ala Glu Leu Arg Val Thr Glu Arg Arg
115 120 125

Ala Glu Val Pro Thr Ala His Pro Ser Pro Ser Pro Arg Pro Ala Gly
130 135 140

Gln Phe Gln Thr Leu Val Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
145 150 155 160

Gly Gly Gly Gly Ser Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
165 170 175

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
180 185 190

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
195 200 205

Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
210 215 220

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn
225 230 235 240
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-continued

116

Ser

Leu

Ala

Pro

Gln

305

Ala

Thr

Leu

Ser

Ser

385

Gly

Leu

Ile

Phe

Glu

465

Lys

Ile

Ala

Phe

Thr

Asn

Pro

Gln

290

Val

Val

Pro

Thr

Val

370

Leu

Gly

Gln

Asn

Tyr

450

Glu

Asn

Val

Asp

Cys
530

Tyr

Gly

Ile

275

Val

Ser

Glu

Pro

Val

355

Met

Ser

Gly

Leu

Asn

435

Met

Glu

Phe

Leu

Glu

515

Gln

Arg

Lys

260

Glu

Tyr

Leu

Trp

Val

340

Asp

His

Pro

Gly

Glu

420

Tyr

Pro

Leu

His

Glu

500

Thr

Ser

Val Val Ser Val
245

Glu Tyr Lys Cys
Lys Thr Ile Ser
280

Thr Leu Pro Pro
295

Thr Cys Leu Val
310

Glu Ser Asn Gly
325

Leu Asp Ser Asp
Lys Ser Arg Trp
360

Glu Ala Leu His
375

Gly Lys Gly Gly
390

Ser Ala Pro Thr
405

His Leu Leu Leu
Lys Asn Pro Lys
440

Lys Lys Ala Thr
455

Lys Pro Leu Glu
470

Leu Arg Pro Arg
485

Leu Lys Gly Ser
Ala Thr Ile Val
520

Ile Ile Ser Thr
535

<210> SEQ ID NO 24

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln

1

Thr

Tyr

Ile

Leu
65

Val Gln Leu

Leu

Tyr

Gly

50

Asn

Ser

Trp

35

Tyr

Asn

Leu

20

Phe

Ile

Arg

616

Homo sapiens
24

Gln Glu Ala Gly

Thr Cys Ser Val

Trp Ile Arg Gln

40

Tyr Gly Ser Gly
55

Val Ser Ile Ser
70

Leu

Lys

265

Lys

Ser

Lys

Gln

Gly

345

Gln

Asn

Gly

Ser

Asp

425

Leu

Glu

Glu

Asp

Glu

505

Glu

Leu

Pro

Ser

25

Ser

Gly

Ile

Thr

250

Val

Ala

Arg

Gly

Pro

330

Ser

Gln

His

Gly

Ser

410

Leu

Thr

Leu

Val

Leu

490

Thr

Phe

Thr

Gly

10

Gly

Pro

Gly

Asp

Val

Ser

Lys

Glu

Phe

315

Glu

Phe

Gly

Tyr

Ser

395

Ser

Gln

Arg

Lys

Leu

475

Ile

Thr

Leu

Leu

Gly

Gly

Thr

Thr
75

Leu

Asn

Gly

Glu

300

Tyr

Asn

Phe

Asn

Thr

380

Gly

Thr

Met

Met

His

460

Asn

Ser

Phe

Asn

Val

Ser

Lys

Asn

60

Ser

His

Lys

Gln

285

Met

Pro

Asn

Leu

Val

365

Gln

Gly

Lys

Ile

Leu

445

Leu

Leu

Asn

Met

Arg
525

Lys

Ile

Gly

45

Tyr

Lys

Gln

Ala

270

Pro

Thr

Ser

Tyr

Tyr

350

Phe

Lys

Gly

Lys

Leu

430

Thr

Gln

Ala

Ile

Cys

510

Trp

Pro

Ser

30

Leu

Asn

Asn

Asp

255

Leu

Arg

Lys

Asp

Lys

335

Ser

Ser

Ser

Gly

Thr

415

Asn

Phe

Cys

Gln

Asn

495

Glu

Ile

Ser

15

Gly

Glu

Pro

Leu

Trp

Pro

Glu

Asn

Ile

320

Thr

Lys

Cys

Leu

Ser

400

Gln

Gly

Lys

Leu

Ser

480

Val

Tyr

Thr

Glu

Asp

Trp

Ser

Phe
80
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US 9,441,044 B2

-continued

118

Ser

Cys

Gln

Ala
145

Ser

Pro

Lys

Asp

225

Gly

Ile

Glu

Arg

305

Lys

Glu

Tyr

Leu

Trp
385

Pro

Gly
465

Pro

Leu

Ala

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

Ser

Thr

Lys

Ser

Val

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala
435
Lys

Pro

Phe

Leu

Asn

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Gly

Gly

Ser

Arg

Ile

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gly

Trp

Pro
485

Ser

Leu

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Gly

Phe

470

Ala

Val

Lys

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Gly

455

Leu

Leu

Thr

Tyr

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr

440

Ser

Asp

Leu

Ala

Leu

105

Ser

Lys

TyTr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Gly

Ser

Val

Ala

His

Ala

Ser

Phe

Gly

170

Leu

Tyr

Arg

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

Pro

Val
490

Asp

Trp

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Gly

Asp

475

Thr

Thr

Leu

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Gly

460

Arg

Glu

Ala

Leu

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445
Ser

Pro

Gly

Val

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Gly

Trp

Asp

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Vval

Val

Pro

Thr

415

val

Leu

Gly

Asn

Asn
495

Tyr

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Gly

Pro

480

Ala
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US 9,441,044 B2

-continued

120

Thr

Trp

Pro

Gln

545

Arg

Lys

Arg

Ala

Phe Thr Cys Ser Phe Ser Asn
500

Tyr Arg Met Ser Pro Ser Asn
515 520

Glu Asp Arg Ser Gln Pro Gly
530 535

Leu Pro Asn Gly Arg Asp Phe
550

Asn Asp Ser Gly Thr Tyr Leu
565

Ala Gln Ile Lys Glu Ser Leu
580

Arg Ala Glu Val Pro Thr Ala
595 600

Gly Gln Phe Gln Thr Leu Val
610 615

<210> SEQ ID NO 25

<211> LENGTH: 590

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 25

Gln

1

Arg

Thr

Leu

Asp

Pro

Glu

Gly

Thr

145

Lys

Asn

Gly

Ala

Pro
225

Ile Ala Pro Pro Cys Thr Ser
Cys Cys Asn Lys Cys Glu Pro
20

Thr Thr Ser Asp Ser Val Cys
35 40

Asp Ser Trp Asn Glu Glu Asp
50 55

Thr Gly Lys Ala Leu Val Ala
70

Arg Arg Cys Ala Cys Thr Ala
Cys Cys Arg Arg Asn Thr Glu
100

Pro Leu Gln Leu Asn Lys Asp
115 120

Tyr Phe Ser Asp Ala Phe Ser
130 135

Asn Cys Thr Phe Leu Gly Lys
150

Ser Asp Ala Val Cys Ser Ser
165

Glu Pro His Val Tyr Leu Pro
180

Gly Ser Gly Gly Gly Gly Ser
195 200

Pro Glu Leu Leu Gly Gly Pro
210 215

Lys Asp Thr Leu Met Ile Ser
230

Val Asp Val Ser His Glu Asp
245

Thr

505

Gln

Gln

His

Cys

Arg

585

His

Glu

Gly

Leu

Lys

Val

Gly

Cys

105

Thr

Ser

Arg

Ser

Gly

185

Thr

Ser

Arg

Pro

Ser

Thr

Asp

Met

Gly

570

Ala

Pro

Lys

10

Lys

Pro

Cys

Val

Tyr

90

Ala

Val

Thr

Val

Leu

170

Gly

His

Val

Thr

Glu
250

Glu

Asp

Cys

Ser

555

Ala

Glu

Ser

His

Tyr

Cys

Leu

Ala

His

Pro

Cys

Asp

Glu

155

Pro

Gly

Thr

Phe

Pro
235

Val

Ser

Lys

Arg

540

Val

Ile

Leu

Pro

Tyr

Met

Gly

Leu

60

Gly

Trp

Gly

Lys

Lys

140

His

Ala

Gly

Cys

Leu
220

Glu

Lys

Phe

Leu

525

Phe

Val

Ser

Arg

Ser
605

Glu

Ser

Pro

45

His

Asn

Ser

Leu

Pro

125

Cys

His

Arg

Gly

Pro

205

Phe

Val

Phe

Val

510

Ala

Arg

Arg

Leu

Val

590

Pro

His

Ser

30

Asp

Lys

Ser

Gln

Gly

110

Cys

Arg

Gly

Lys

Ser

190

Pro

Pro

Thr

Asn

Leu

Ala

Val

Ala

Ala

575

Thr

Arg

Leu

15

Lys

Glu

Val

Thr

Asp

Ala

Leu

Pro

Thr

Pro

175

Gly

Cys

Pro

Cys

Trp
255

Asn

Phe

Thr

Arg

560

Pro

Glu

Pro

Gly

Cys

Tyr

Cys

Thr

80

Cys

Gln

Ala

Trp

Glu

160

Pro

Gly

Pro

Lys

Val
240

Tyr
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US 9,441,044 B2

-continued

122

Gln

Gln

Ala

305

Pro

Thr

Ser

Tyr

Tyr

385

Phe

Lys

Gly

Asp

Thr

465

Glu

Asp

Cys

Ser

Ala

545

Glu

Ser

<210>
<211>
<212>
<213>

<400>

Asp

Tyr

Asp

290

Leu

Arg

Lys

Asp

Lys

370

Ser

Ser

Ser

Gly

Arg

450

Glu

Ser

Lys

Arg

Val

530

Ile

Leu

Pro

Gly

Asn

275

Trp

Pro

Glu

Asn

Ile

355

Thr

Lys

Cys

Leu

Ser

435

Pro

Gly

Phe

Leu

Phe

515

Val

Ser

Arg

Ser

Val

260

Ser

Leu

Ala

Pro

Gln

340

Ala

Thr

Leu

Ser

Ser

420

Gly

Trp

Asp

Val

Ala

500

Arg

Arg

Leu

Val

Pro
580

SEQUENCE :

Glu

Thr

Asn

Pro

Gln

325

Val

Val

Pro

Thr

Val

405

Leu

Gly

Asn

Asn

Leu

485

Ala

Val

Ala

Ala

Thr

565

Arg

SEQ ID NO 26
LENGTH :
TYPE: PRT
ORGANISM: Homo sapiens

590

26

Val

Tyr

Gly

Ile

310

Val

Ser

Glu

Pro

Val

390

Met

Ser

Gly

Pro

Ala

470

Asn

Phe

Thr

Arg

Pro

550

Glu

Pro

His

Arg

Lys

295

Glu

Tyr

Leu

Trp

Val

375

Asp

His

Pro

Gly

Pro

455

Thr

Trp

Pro

Gln

Arg

535

Lys

Arg

Ala

Asn

Val

280

Glu

Lys

Thr

Thr

Glu

360

Leu

Lys

Glu

Gly

Ser

440

Thr

Phe

Tyr

Glu

Leu

520

Asn

Ala

Arg

Gly

Pro Gly Trp Phe Leu Asp Ser Pro

1

5

Phe Ser Pro Ala Leu Leu Val Val

20

Ala

265

Val

TyTr

Thr

Leu

Cys

345

Ser

Asp

Ser

Ala

Lys

425

Pro

Phe

Thr

Arg

Asp

505

Pro

Asp

Gln

Ala

Gln
585

Asp

Lys

Ser

Lys

Ile

Pro

330

Leu

Asn

Ser

Arg

Leu

410

Gly

Gly

Ser

Cys

Met

490

Arg

Asn

Ser

Ile

Glu

570

Phe

Thr

Val

Cys

Ser

315

Pro

Val

Gly

Asp

Trp

395

His

Gly

Trp

Pro

Ser

475

Ser

Ser

Gly

Gly

Lys

555

Val

Gln

Lys

Leu

Lys

300

Lys

Ser

Lys

Gln

Gly

380

Gln

Asn

Gly

Phe

Ala

460

Phe

Pro

Gln

Arg

Thr

540

Glu

Pro

Thr

Pro

Thr

285

Val

Ala

Arg

Gly

Pro

365

Ser

Gln

His

Gly

Leu

445

Leu

Ser

Ser

Pro

Asp

525

Tyr

Ser

Thr

Leu

Arg Pro Trp Asn

10

Thr Glu Gly Asp Asn

25

Arg Glu
270

Val Leu

Ser Asn

Lys Gly

Glu Glu

335

Phe Tyr
350

Glu Asn

Phe Phe

Gly Asn

Tyr Thr
415

Ser Gly
430

Asp Ser

Leu Val

Asn Thr

Asn Gln
495

Gly Gln
510

Phe His

Leu Cys

Leu Arg

Ala His
575

Val
590

Pro Pro
15

Ala Thr
30

Thr Cys Ser Phe Ser Asn Thr Ser Glu Ser Phe Val Leu Asn Trp

Glu

His

Lys

Gln

320

Met

Pro

Asn

Leu

Val

400

Gln

Gly

Pro

Val

Ser

480

Thr

Asp

Met

Gly

Ala

560

Pro

Thr

Phe

Tyr
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US 9,441,044 B2

-continued

124

Arg

Asp

65

Pro

Asp

Gln

Ala

Gln

145

Gly

Leu

Thr

Ser

Leu

Ala

Pro

Gln

305

Ala

Thr

Leu

Ser

Ser
385
Gly

Tyr

Gly

Met

50

Arg

Asn

Ser

Ile

Glu

130

Phe

Gly

Leu

Leu

Ser

210

Glu

Thr

Asn

Pro

Gln

290

Val

Val

Pro

Thr

Val

370

Leu

Gly

Glu

Ser

Pro
450

35

Ser

Ser

Gly

Gly

Lys

115

Val

Gln

Gly

Gly

Met

195

His

Val

Tyr

Gly

Ile

275

Val

Ser

Glu

Pro

Val

355

Met

Ser

Gly

His

Ser
435

Asp

Pro

Gln

Arg

Thr

100

Glu

Pro

Thr

Gly

Gly

180

Ile

Glu

His

Arg

Lys

260

Glu

Tyr

Leu

Trp

Val

340

Asp

His

Pro

Gly

Leu
420

Lys

Glu

Ser

Pro

Asp

85

Tyr

Ser

Thr

Leu

Ser

165

Pro

Ser

Asp

Asn

Val

245

Glu

Lys

Thr

Thr

Glu

325

Leu

Lys

Glu

Gly

Ser
405
Gly

Cys

Tyr

Asn

Gly

70

Phe

Leu

Leu

Ala

Val

150

Thr

Ser

Arg

Pro

Ala

230

Val

Tyr

Thr

Leu

Cys

310

Ser

Asp

Ser

Ala

Lys

390

Gln

Arg

Thr

Leu

Gln

55

Gln

His

Cys

Arg

His

135

Gly

His

Val

Thr

Glu

215

Lys

Ser

Lys

Ile

Pro

295

Leu

Asn

Ser

Arg

Leu

375

Gly

Ile

Cys

Thr

Asp
455

40

Thr

Asp

Met

Gly

Ala

120

Pro

Gly

Thr

Phe

Pro

200

Val

Thr

Val

Cys

Ser

280

Pro

Val

Gly

Asp

Trp

360

His

Gly

Ala

Cys

Thr
440

Ser

Asp

Cys

Ser

Ala

105

Glu

Ser

Gly

Cys

Leu

185

Glu

Lys

Lys

Leu

Lys

265

Ser

Lys

Gln

Gly

345

Gln

Asn

Gly

Pro

Asn
425

Ser

Trp

Lys

Arg

Val

90

Ile

Leu

Pro

Gly

Pro

170

Phe

Val

Phe

Pro

Thr

250

Val

Ala

Arg

Gly

Pro

330

Ser

Gln

His

Gly

Pro
410
Lys

Asp

Asn

Leu

Phe

75

Val

Ser

Arg

Ser

Ser

155

Pro

Pro

Thr

Asn

Arg

235

Val

Ser

Lys

Glu

Phe

315

Glu

Phe

Gly

Tyr

Ser

395

Cys

Cys

Ser

Glu

Ala

60

Arg

Arg

Leu

Val

Pro

140

Gly

Cys

Pro

Cys

Trp

220

Glu

Leu

Asn

Gly

Glu

300

Tyr

Asn

Phe

Asn

Thr

380

Gly

Thr

Glu

Val

Glu
460

45

Ala

Val

Ala

Ala

Thr

125

Arg

Gly

Pro

Lys

Val

205

Tyr

Glu

His

Lys

Gln

285

Met

Pro

Asn

Leu

Val

365

Gln

Gly

Ser

Pro

Cys
445

Asp

Phe

Thr

Arg

Pro

110

Glu

Pro

Gly

Ala

Pro

190

Val

Val

Gln

Gln

Ala

270

Pro

Thr

Ser

Tyr

Tyr

350

Phe

Lys

Gly

Glu

Gly
430

Leu

Lys

Pro

Gln

Arg

95

Lys

Arg

Ala

Gly

Pro

175

Lys

Val

Asp

Tyr

Asp

255

Leu

Arg

Lys

Asp

Lys

335

Ser

Ser

Ser

Gly

Lys

415

Lys

Pro

Cys

Glu

Leu

80

Asn

Ala

Arg

Gly

Ser

160

Glu

Asp

Asp

Gly

Asn

240

Trp

Pro

Glu

Asn

Ile

320

Thr

Lys

Cys

Leu

Ser

400

His

Tyr

Cys

Leu

Bicara Ex. 1013
Bicara v. JHU - PGR2026-00025



125

US 9,441,044 B2

-continued

126

Leu

465

Gly

Trp

Gly

Lys

Lys

545

Ala

His

Asn

Ser

Leu

Pro

530

Cys

His

Arg

Lys

Ser

Gln

Gly

515

Cys

Arg

Gly

Lys

Val

Thr

Asp

500

Ala

Leu

Pro

Thr

Pro
580

Cys Asp Thr Gly
470

Thr Pro Arg Arg
485

Cys Glu Cys Cys
Gln His Pro Leu
520

Ala Gly Tyr Phe
535

Trp Thr Asn Cys
550

Glu Lys Ser Asp
565

Pro Asn Glu Pro

<210> SEQ ID NO 27

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Glu

1

Ser

Tyr

Ala

Lys

65

Leu

Ser

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys
225

Pro

Val Gln Leu

Leu

Ile

Arg

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

His

35

Ile

Arg

Met

Trp

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

Val

Leu

20

Trp

Tyr

Phe

Asn

Gly

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

650

Homo sapiens
27

Val Glu Ser Gly

Ser Cys Ala Ala

Val Arg Gln Ala

40

Pro Thr Asn Gly
55

Thr Ile Ser Ala

Ser Leu Arg Ala

85

Gly Asp Gly Phe

Thr Val Ser Ser
120

Pro Ser Ser Lys
135

Val Lys Asp Tyr
150

Ala Leu Thr Ser
165

Gly Leu Tyr Ser

Gly Thr Gln Thr
200

Lys Val Asp Lys
215

Cys Pro Pro Cys
230

Leu Phe Pro Pro

Lys

Cys

Arg

505

Gln

Ser

Thr

Ala

His
585

Gly

Ser

25

Pro

Tyr

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

TyTr

Lys

Pro

Lys

Ala

Ala

490

Arg

Leu

Asp

Phe

Val

570

Val

Gly

Gly

Gly

Thr

Thr

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Pro

Leu

475

Cys

Asn

Asn

Ala

Leu

555

Cys

Tyr

Leu

Phe

Lys

Arg

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro
235

Lys

Val

Thr

Thr

Lys

Phe

540

Gly

Ser

Leu

Val

Asn

Gly

Tyr

60

Lys

Ala

Asp

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Ala

Ala

Glu

Asp

525

Ser

Lys

Ser

Pro

Gln

Ile

Leu

45

Ala

Asn

Val

Tyr

Gly

125

Gly

Val

Phe

Val

Val
205
Lys

Leu

Thr

Val

Gly

Cys

510

Thr

Ser

Arg

Ser

Gly
590

Pro

Lys

30

Glu

Asp

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Val

Tyr

495

Ala

Val

Thr

Val

Leu
575

Gly

Asp

Trp

Ser

Ala

Tyr

95

Gly

Ser

Ala

Val

Ala

175

val

His

Cys

Gly

Met

Ala

480

His

Pro

Cys

Asp

Glu

560

Pro

Gly

Thr

Val

Val

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile
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US 9,441,044 B2

-continued

128

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Ser

465

Gly

Cys

Tyr

Cys

Thr

545

Cys

Gln

Ala

Trp

Glu
625

Pro

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

Lys

450

Gln

Arg

Thr

Leu

Asp

530

Pro

Glu

His

Gly

Thr
610

Lys

Asn

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

435

Gly

Ile

Cys

Thr

Asp

515

Thr

Arg

Cys

Pro

Tyr

595

Asn

Ser

Glu

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Gly

Ala

Cys

Thr

500

Ser

Gly

Arg

Cys

Leu

580

Phe

Cys

Asp

Pro

«<210> SEQ ID NO

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Gly

Pro

Asn

485

Ser

Trp

Lys

Cys

Arg

565

Gln

Ser

Thr

Ala

His
645

28

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Gly

Pro

470

Lys

Asp

Asn

Ala

Ala

550

Arg

Leu

Asp

Phe

Val
630

Val

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Ser

455

Cys

Cys

Ser

Glu

Leu

535

Cys

Asn

Asn

Ala

Leu
615

Cys

Tyr

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr

440

Gly

Thr

Glu

Val

Glu

520

Val

Thr

Thr

Lys

Phe
600
Gly

Ser

Leu

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

Pro

Asn

Leu

Val

425

Gln

Gly

Ser

Pro

Cys

505

Asp

Ala

Ala

Glu

Asp

585

Ser

Lys

Ser

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Gly

Glu

Gly

490

Leu

Lys

Val

Gly

Cys

570

Thr

Ser

Arg

Ser

Gly
650

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Gly

Lys

475

Lys

Pro

Cys

Val

Tyr

555

Ala

Val

Thr

Val

Leu
635

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Ser

460

His

Tyr

Cys

Leu

Ala

540

His

Pro

Cys

Asp

Glu
620

Pro

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser

445

Gly

Tyr

Met

Gly

Leu

525

Gly

Trp

Gly

Lys

Lys

605

His

Ala

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Gly

Glu

Ser

Pro

510

His

Asn

Ser

Leu

Pro
590

His

Arg

255
His

val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Gly

His

Ser

495

Asp

Lys

Ser

Gln

Gly

575

Cys

Arg

Gly

Lys

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val

400

Asp

His

Pro

Gly

Leu

480

Lys

Glu

Val

Thr

Asp

560

Ala

Leu

Pro

Thr

Pro
640

Bicara Ex. 1013
Bicara v. JHU - PGR2026-00025



US 9,441,044 B2

129

-continued

130

<211> LENGTH: 649

<212> TYPE: PRT

<213 > ORGANISM: Homo sapiens
<400> SEQUENCE: 28

Gln Val Gln Leu Lys Gln Ser Gly Pro Gly Leu Val Gln Pro Ser
1 5 10 15

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Asn
20 25 30

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp
35 40 45

Gly Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe
50 55 60

Ser Arg Leu Ser Ile Asn Lys Asp Asn Ser Lys Ser Gln Val Phe
65 70 75

Lys Met Asn Ser Leu Gln Ser Asn Asp Thr Ala Ile Tyr Tyr Cys
85 90 95

Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln
100 105 110

Thr Leu Val Thr Val Ser Ala Ala Ser Thr Lys Gly Pro Ser Val
115 120 125

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
165 170 175

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
180 185 190

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
195 200 205

Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp
210 215 220

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
260 265 270

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg
290 295 300

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
340 345 350

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu
355 360 365

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
370 375 380

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val

Gln

Tyr

Leu

Thr

Phe

80

Ala

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu
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US 9,441,044 B2

-continued

132

385

Asp

Ser

Ala

Lys

Gln

465

Arg

Thr

Leu

Asp

Pro

545

Glu

Gly

Thr

Lys

625

Asn

Ser

Arg

Leu

Gly

450

Ile

Cys

Thr

Asp

Thr

530

Arg

Cys

Pro

Tyr

Asn

610

Ser

Glu

Asp

Trp

His

435

Gly

Ala

Cys

Thr

Ser

515

Gly

Arg

Cys

Leu

Phe

595

Cys

Asp

Pro

Gly

Gln

420

Asn

Gly

Pro

Asn

Ser

500

Trp

Lys

Cys

Arg

Gln

580

Ser

Thr

Ala

His

390

Ser Phe Phe Leu
405

Gln Gly Asn Val
His Tyr Thr Gln
440

Gly Ser Gly Gly
455

Pro Cys Thr Ser
470

Lys Cys Glu Pro
485

Asp Ser Val Cys
Asn Glu Glu Asp
520

Ala Leu Val Ala
535

Ala Cys Thr Ala
550

Arg Asn Thr Glu
565

Leu Asn Lys Asp
Asp Ala Phe Ser
600

Phe Leu Gly Lys
615

Val Cys Ser Ser
630

Val Tyr Leu Pro
645

<210> SEQ ID NO 29

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln
1

Ser
Asn
Gly
Lys

65

Ala

Val Gln Leu

Val

Met

Ala

50

Gly

Gln

Arg

Lys

His

35

Ile

Lys

Leu

Ser

Met

20

Trp

Tyr

Ala

Ser

Thr
100

651

Homo sapiens
29

Gln Gln Pro Gly

Ser Cys Lys Ala

Val Lys Gln Thr
40

Pro Gly Asn Gly
55

Thr Leu Thr Ala
70

Ser Leu Thr Ser
85

Tyr Tyr Gly Gly

Tyr

Phe

425

Lys

Gly

Glu

Gly

Leu

505

Val

Gly

Cys

Thr

585

Ser

Arg

Ser

Gly

Ala

Ser
25

Pro

Asp

Asp

Glu

Asp
105

Ser

410

Ser

Ser

Gly

Lys

Lys

490

Pro

Cys

Val

Tyr

Ala

570

Val

Thr

Val

Leu

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Trp

395

Lys

Cys

Leu

Ser

His

475

Tyr

Cys

Leu

Ala

His

555

Pro

Cys

Asp

Glu

Pro
635

Leu

Tyr

Arg

Ser

Ser

75

Ser

Tyr

Leu

Ser

Ser

Gly

460

Tyr

Met

Gly

Leu

Gly

540

Trp

Gly

Lys

Lys

His

620

Ala

Val

Thr

Gly

Tyr

60

Ser

Ala

Phe

Thr

Val

Leu

445

Gly

Glu

Ser

Pro

His

525

Asn

Ser

Leu

Pro

Cys

605

His

Arg

Lys

Phe

Leu

45

Asn

Ser

Val

Asn

Val

Met

430

Ser

Gly

His

Ser

Asp

510

Ser

Gln

Gly

Cys

590

Arg

Gly

Lys

Pro

Thr

30

Glu

Gln

Thr

Tyr

Val
110

Asp

415

His

Pro

Gly

Leu

Lys

495

Glu

Val

Thr

Asp

Ala

575

Leu

Pro

Thr

Pro

Gly

15

Ser

Trp

Lys

Ala

Tyr
95

Trp

400

Lys

Glu

Gly

Ser

Gly

480

Cys

Tyr

Cys

Thr

Cys

560

Gln

Ala

Trp

Glu

Pro
640

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Bicara Ex. 1013
Bicara v. JHU - PGR2026-00025



133

US 9,441,044 B2

-continued

134

Ala

Ala
145

Ser

Pro

Lys

Asp

225

Gly

Ile

Glu

Arg

305

Lys

Glu

Tyr

Leu

Trp
385

Pro

Gly

465

Leu

Lys

Glu

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly

450

Ser

Gly

Cys

Ty

Cys

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

Gln

Arg

Thr

Leu
515

Asp

Thr

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Gly

Ile

Cys

Thr
500

Asp

Thr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gly

Ala

Cys
485
Thr

Ser

Gly

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Gly

Pro

470

Asn

Ser

Trp

Lys

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Gly

455

Pro

Lys

Asp

Asn

Ala

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr

440

Ser

Cys

Cys

Ser

Glu
520

Leu

Ala

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Gly

Thr

Glu

Val

505

Glu

Val

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

Ser

Pro
490
Cys

Asp

Ala

Ser

Thr

Pro

155

Val

Ser

Ile

Ala

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Gly

Glu

475

Gly

Leu

Lys

Val

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Gly

460

Lys

Lys

Pro

Cys

Val

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

445

Ser

His

Tyr

Cys

Leu
525

Ala

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Gly

Tyr

Met

Gly
510

Leu

Gly

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Gly

Glu

Ser
495
Pro

His

Asn

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Gly

His

480

Ser

Asp

Lys

Ser
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US 9,441,044 B2
135 136

-continued

530 535 540

Thr Thr Pro Arg Arg Cys Ala Cys Thr Ala Gly Tyr His Trp Ser Gln
545 550 555 560

Asp Cys Glu Cys Cys Arg Arg Asn Thr Glu Cys Ala Pro Gly Leu Gly
565 570 575

Ala Gln His Pro Leu Gln Leu Asn Lys Asp Thr Val Cys Lys Pro Cys
580 585 590

Leu Ala Gly Tyr Phe Ser Asp Ala Phe Ser Ser Thr Asp Lys Cys Arg
595 600 605

Pro Trp Thr Asn Cys Thr Phe Leu Gly Lys Arg Val Glu His His Gly
610 615 620

Thr Glu Lys Ser Asp Ala Val Cys Ser Ser Ser Leu Pro Ala Arg Lys
625 630 635 640

Pro Pro Asn Glu Pro His Val Tyr Leu Pro Gly

645 650

<210> SEQ ID NO 30

<211> LENGTH: 653

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 30

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25 30

Gly Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Ala Asp Phe
50 55 60

Lys Arg Arg Phe Thr Phe Ser Leu Asp Thr Ser Lys Ser Thr Ala Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Tyr Pro His Tyr Tyr Gly Ser Ser His Trp Tyr Phe Asp Val
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255
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US 9,441,044 B2

-continued

138

Leu

Ser

Glu

Thr

305

Asn

Pro

Gln

Val
385

Pro

Thr

Leu

Gly

465

Glu

Ser

Pro

Asn

545

Ser

Leu

Pro

Cys

His

625

Arg

Met

His

Val

290

Tyr

Gly

Ile

Val

Ser

370

Glu

Pro

Val

Met

Ser

450

Gly

His

Ser

Asp

Lys

530

Ser

Gln

Gly

Cys

Arg

610

Gly

Lys

Ile

Glu

275

His

Arg

Lys

Glu

Tyr

355

Leu

Trp

Val

Asp

His

435

Pro

Gly

Leu

Lys

Glu

515

Val

Thr

Asp

Ala

Leu

595

Pro

Thr

Pro

Ser

260

Asp

Asn

Val

Glu

Lys

340

Thr

Thr

Glu

Leu

Lys

420

Glu

Gly

Ser

Gly

Cys

500

Tyr

Cys

Thr

Cys

Gln

580

Ala

Trp

Glu

Pro

Arg

Pro

Ala

Val

Tyr

325

Thr

Leu

Cys

Ser

Asp

405

Ser

Ala

Lys

Gln

Arg

485

Thr

Leu

Asp

Pro

Glu

565

His

Gly

Thr

Lys

Asn
645

<210> SEQ ID NO 31

<211> LENGTH:

<212> TYPE:

PRT

648

Thr

Glu

Lys

Ser

310

Lys

Ile

Pro

Leu

Asn

390

Ser

Arg

Leu

Gly

Ile

470

Cys

Thr

Asp

Thr

Arg

550

Cys

Pro

Tyr

Asn

Ser
630

Glu

Pro

Val

Thr

295

Val

Cys

Ser

Pro

Val

375

Gly

Asp

Trp

His

Gly

455

Ala

Cys

Thr

Ser

Gly

535

Arg

Cys

Leu

Phe

Cys

615

Asp

Pro

Glu

Lys

280

Lys

Leu

Lys

Lys

Ser

360

Lys

Gln

Gly

Gln

Asn

440

Gly

Pro

Asn

Ser

Trp

520

Lys

Cys

Arg

Gln

Ser

600

Thr

Ala

His

Val

265

Phe

Pro

Thr

Val

Ala

345

Arg

Gly

Pro

Ser

Gln

425

His

Gly

Pro

Lys

Asp

505

Asn

Ala

Ala

Arg

Leu

585

Asp

Phe

Val

Val

Thr

Asn

Arg

Val

Ser

330

Lys

Glu

Phe

Glu

Phe

410

Gly

Tyr

Ser

Cys

Cys

490

Ser

Glu

Leu

Cys

Asn

570

Asn

Ala

Leu

Cys

Tyr
650

Cys

Trp

Glu

Leu

315

Asn

Gly

Glu

Tyr

Asn

395

Phe

Asn

Thr

Gly

Thr

475

Glu

Val

Glu

Val

Thr

555

Thr

Lys

Phe

Gly

Ser
635

Leu

Val Val val

Tyr

Glu

300

His

Lys

Gln

Met

Pro

380

Asn

Leu

Val

Gln

Gly

460

Ser

Pro

Cys

Asp

Ala

540

Ala

Glu

Asp

Ser

Lys

620

Ser

Pro

Val

285

Gln

Gln

Ala

Pro

Thr

365

Ser

Tyr

Tyr

Phe

Lys

445

Gly

Glu

Gly

Leu

Lys

525

Val

Gly

Cys

Thr

Ser

605

Arg

Ser

Gly

270

Asp

Tyr

Asp

Leu

Arg

350

Lys

Asp

Lys

Ser

Ser

430

Ser

Gly

Lys

Lys

Pro

510

Cys

Val

Tyr

Ala

Val

590

Thr

Val

Leu

Asp

Gly

Asn

Trp

Pro

335

Glu

Asn

Ile

Thr

Lys

415

Cys

Leu

Ser

His

Tyr

495

Cys

Leu

Ala

His

Pro

575

Cys

Asp

Glu

Pro

Val

Val

Ser

Leu

320

Ala

Pro

Gln

Ala

Thr

400

Leu

Ser

Ser

Gly

Tyr

480

Met

Gly

Leu

Gly

Trp

560

Gly

Lys

Lys

His

Ala
640
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139

-continued

140

<213> ORGANISM:

<400> SEQUENCE:

Gln Val Gln

1

Ser

Thr

Thr

Lys

65

Leu

Ala

Leu

Cys

145

Ser

Ser

Ser

His

225

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

385

Leu

Met

Phe

50

Gly

Gln

Arg

Val

Ala

130

Leu

Gly

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val
370

Gly

Arg

His

35

Ile

Arg

Met

Thr

Thr

115

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Leu

Glu

Lys

275

Lys

Leu

Lys

Lys

Ser
355

Lys

Gln

Leu

Leu

20

Trp

Ser

Phe

Asn

Gly

100

Val

Ser

Lys

Leu

Leu

180

Thr

Val

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Arg

Gly

Pro

Homo sapiens

31

Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly

Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser
25 30

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp
40 45

Tyr Asp Gly Asn Asn Lys Tyr Tyr Ala Asp Ser

Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu

Ser Leu Arg Ala Glu Asp Thr Ala Ile Tyr Tyr

85 90 95

Trp Leu Gly Pro Phe Asp Tyr Trp Gly Gln Gly
105 110

Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
120 125

Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
135 140

Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
150 155

Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175

Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
185 190

Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro
200 205

Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys
215 220

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
230 235

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255

Thr Cys Val Val Val Asp Val Ser His Glu Asp
265 270

Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
280 285

Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
295 300

Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
310 315

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 330 335

Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
345 350

Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
360 365

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
375 380

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
390 395

Arg

Tyr

Val

Val

Tyr

80

Cys

Thr

Pro

Gly

Asn

160

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp
400
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-continued

142

Ser

Arg

Leu

Gly

Ile

465

Cys

Thr

Asp

Thr

Arg

545

Cys

Pro

Tyr

Ser
625

Glu

Asp

Trp

His

Gly

450

Ala

Cys

Thr

Ser

Gly

530

Arg

Cys

Leu

Phe

Cys

610

Asp

Pro

Gly

Gln

Asn

435

Gly

Pro

Asn

Ser

Trp

515

Lys

Cys

Arg

Gln

Ser

595

Thr

Ala

His

Ser

Gln

420

His

Gly

Pro

Lys

Asp

500

Asn

Ala

Ala

Arg

Leu

580

Asp

Phe

Val

Val

Phe Phe Leu Tyr
405

Gly Asn Val Phe
Tyr Thr Gln Lys
440

Ser Gly Gly Gly
455

Cys Thr Ser Glu
470

Cys Glu Pro Gly
485

Ser Val Cys Leu
Glu Glu Asp Lys
520

Leu Val Ala Val
535

Cys Thr Ala Gly
550

Asn Thr Glu Cys
565

Asn Lys Asp Thr
Ala Phe Ser Ser
600

Leu Gly Lys Arg
615

Cys Ser Ser Ser
630

Tyr Leu Pro Gly
645

<210> SEQ ID NO 32

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln Val Gln Leu

1

Ser

Arg

Gly

Lys

65

Ala

Thr

Val

Met

Ty

50

Asp

Glu

Arg

Val

Lys

His

35

Ile

Lys

Leu

Gly

Ser
115

Val

Trp

Asn

Ala

Ser

Gly

100

Ser

646

Homo sapiens
32

Val Gln Ser Gly

Ser Cys Lys Ala

Val Arg Gln Ala
40

Pro Ser Thr Gly
55

Thr Ile Thr Ala
70

Ser Leu Arg Ser
85

Gly Val Phe Asp

Ala Ser Thr Lys
120

Ser

Ser

425

Ser

Gly

Lys

Lys

Pro

505

Cys

Val

Tyr

Ala

Val

585

Thr

Val

Leu

Ala

Ser

Pro

Tyr

Asp

Glu

Tyr

105

Gly

Lys

410

Cys

Leu

Ser

His

Tyr

490

Cys

Leu

Ala

His

Pro

570

Cys

Asp

Glu

Pro

Glu

10

Gly

Gly

Thr

Glu

Asp

90

Trp

Pro

Leu

Ser

Ser

Gly

Tyr

475

Met

Gly

Leu

Gly

Trp

555

Gly

Lys

Lys

His

Ala
635

Val

Tyr

Gln

Glu

Ser

75

Thr

Gly

Ser

Thr

Val

Leu

Gly

460

Glu

Ser

Pro

His

Asn

540

Ser

Leu

Pro

Cys

His

620

Arg

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gln

Val

Val Asp Lys

Met

Ser

445

Gly

His

Ser

Asp

Lys

525

Ser

Gln

Gly

Cys

Arg

605

Gly

Lys

Lys

Phe

Leu

45

Asn

Asn

Val

Gly

Phe
125

His

430

Pro

Gly

Leu

Lys

Glu

510

Val

Thr

Asp

Ala

Leu

590

Pro

Thr

Pro

Pro

Thr

30

Glu

Gln

Thr

Tyr

Thr

110

Pro

415

Glu

Gly

Ser

Gly

Cys

495

Tyr

Cys

Thr

Cys

Gln

575

Ala

Trp

Glu

Pro

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Leu

Leu

Ser

Ala

Lys

Gln

Arg

480

Thr

Leu

Asp

Pro

Glu

560

His

Gly

Thr

Lys

Asn
640

Ser

Tyr

Ile

Phe

Tyr

80

Cys

Val

Ala
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-continued

144

Val

145

Ala

Gly

Gly

Lys

Cys

225

Glu

Lys

Lys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Gln

Ser

Trp

Lys

Ser

130

Lys

Leu

Leu

Thr

Val

210

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Arg

Gly

370

Pro

Ser

Gln

His

Gly

450

Pro

Lys

Asp

Asn

Ala
530

Ser

Asp

Thr

Tyr

Gln

195

Asp

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Asp

355

Phe

Glu

Phe

Gly

TyTr

435

Ser

Cys

Cys

Ser

Glu
515

Leu

Lys

Tyr

Ser

Ser

180

Thr

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn

420

Thr

Gly

Thr

Glu

Val
500

Glu

Val

Ser

Phe

Gly

165

Leu

Tyr

Lys

Pro

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Leu

Pro

Asn

Leu

405

Val

Gln

Gly

Ser

Pro
485
Cys

Asp

Ala

Thr

Pro

150

Val

Ser

Ile

Val

Ala

230

Pro

Val

Val

Gln

Gln

310

Ala

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Lys

Gly

Glu

470

Gly

Leu

Lys

Val

Ser

135

Glu

His

Ser

Cys

Glu

215

Pro

Lys

Val

Asp

Tyr

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Ser

Gly

455

Lys

Lys

Pro

Cys

Val
535

Gly

Pro

Thr

Val

Asn

200

Pro

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

Cys

Leu

440

Ser

His

Tyr

Cys

Leu
520

Ala

Gly

Val

Phe

Val

185

Vval

Lys

Leu

Thr

Val

265

Val

Ser

Leu

Ala

Pro

345

Gln

Ala

Thr

Leu

Ser

425

Ser

Gly

TyTr

Met

Gly
505

Leu

Gly

Thr

Thr

Pro

170

Thr

Asn

Ser

Leu

Leu

250

Ser

Glu

Thr

Asn

Pro

330

Gln

Val

Val

Pro

Thr

410

Val

Leu

Gly

Glu

Ser
490
Pro

His

Asn

Ala

Val

155

Ala

Val

His

Cys

Gly

235

Met

His

Val

Tyr

Gly

315

Ile

Val

Ser

Glu

Pro

395

Val

Met

Ser

Gly

His

475

Ser

Asp

Lys

Ser

Ala

140

Ser

Val

Pro

Lys

Asp

220

Gly

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

380

Val

Asp

His

Pro

Gly

460

Leu

Lys

Glu

Val

Thr
540

Leu Gly Cys

Trp

Leu

Ser

Pro

205

Lys

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Glu

Gly

445

Ser

Gly

Cys

Tyr

Cys

525

Thr

Asn

Gln

Ser

190

Ser

Thr

Ser

Arg

Pro

270

Ala

Val

Ty

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala

430

Lys

Gln

Arg

Thr

Leu
510

Asp

Pro

Ser

Ser

175

Ser

Asn

His

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg

415

Leu

Gly

Ile

Cys

Thr
495
Asp

Thr

Arg

Leu

Gly

160

Ser

Leu

Thr

Thr

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp

His

Gly

Ala

Cys

480

Thr

Ser

Gly

Arg
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-continued

146

Cys

545

Arg

Gln

Ser

Thr

Ala
625

Ala

Arg

Leu

Asp

Phe

610

Val

Val

Cys

Asn

Asn

Ala

595

Leu

Cys

Tyr

Thr

Thr

Lys

580

Phe

Gly

Ser

Leu

Ala Gly Tyr His
550

Glu Cys Ala Pro
565

Asp Thr Val Cys
Ser Ser Thr Asp
600

Lys Arg Val Glu
615

Ser Ser Leu Pro
630

Pro Gly
645

<210> SEQ ID NO 33

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE :

Gln
1

Lys

Ile
Lys
65

Leu

Asp

Ser

Lys

145

Leu

Leu

Thr

Pro
225

Phe

Leu

Met

Trp

Tyr

50

Ala

Ser

Tyr

Ser

Ser

130

Asp

Thr

Tyr

Gln

Asp

210

Pro

Pro

Thr

Gln

Ser

Ile

Pro

Lys

Ser

Gly

Ser

115

Lys

TyTr

Ser

Ser

Thr

195

Lys

Cys

Pro

Cys

Gln

Cys

20

Lys

Gly

Leu

Leu

Tyr

100

Ala

Ser

Phe

Gly

Leu

180

Tyr

Arg

Pro

Lys

Val
260

645

Homo sapiens
33

Ser Gly Thr Val

Lys Ala Ser Gly

Gln Arg Pro Gly

Asn Ser Asp Thr

55

Thr Ala Val Thr
70

Thr His Glu Asp
85

Tyr Phe Asp Phe
Ser Thr Lys Gly
120

Thr Ser Gly Gly
135

Pro Glu Pro Val
150

Val His Thr Phe
165

Ser Ser Val Val

Ile Cys Asn Val
200

Val Glu Pro Lys
215

Ala Pro Glu Leu
230

Pro Lys Asp Thr
245

Val Val Asp Val

Trp

Gly

Lys

585

Lys

His

Ala

Leu

Tyr

25

Gln

Ser

Ser

Ser

Trp

105

Pro

Thr

Thr

Pro

Thr

185

Asn

Ser

Leu

Leu

Ser
265

Ser

Leu

570

Pro

Cys

His

Arg

Ala

10

Ser

Gly

Tyr

Ala

Ala

Gly

Ser

Ala

Val

Ala

170

Val

His

Cys

Gly

Met

250

His

Gln

555

Gly

Cys

Arg

Gly

Lys
635

Arg

Phe

Leu

Asn

Ser

75

Val

Gln

Val

Ala

Ser

155

Val

Pro

Lys

Asp

Gly

235

Ile

Glu

Asp

Ala

Leu

Pro

Thr

620

Pro

Pro

Thr

Glu

Gln

60

Thr

Tyr

Gly

Phe

Leu

140

Trp

Leu

Ser

Pro

Lys
220
Pro

Ser

Asp

Cys

Gln

Ala

Trp

605

Glu

Pro

Gly

Arg

Trp

Lys

Ala

Tyr

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Pro

Glu

His

Gly

590

Thr

Lys

Asn

Ala

Ty

30

Ile

Phe

Tyr

Cys

Thr

110

Leu

Cys

Ser

Ser

Ser

190

Asn

His

Val

Thr

Glu
270

Cys

Pro

575

Tyr

Asn

Ser

Glu

Ser

15

Trp

Gly

Glu

Met

Ser

Leu

Ala

Leu

Gly

Ser

175

Leu

Thr

Thr

Phe

Pro
255

Vval

Cys

560

Leu

Phe

Cys

Asp

Pro
640

Val

Met

Ala

Gly

Glu

80

Arg

Thr

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Leu
240

Glu

Lys
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-continued

148

Phe

Pro

Thr

305

Ala

Arg

Gly

Pro

385

Ser

Gln

Gly

Pro

465

Lys

Asp

Asn

Ala

Ala

545

Arg

Leu

Asp

Phe

Asn

Arg

290

Val

Ser

Lys

Asp

Phe

370

Glu

Phe

Gly

Tyr

Ser

450

Cys

Cys

Ser

Glu

Leu

530

Cys

Asn

Asn

Ala

Leu
610

Cys

Ty

Trp

275

Glu

Leu

Asn

Gly

Glu

355

TyTr

Asn

Phe

Asn

Thr

435

Gly

Thr

Glu

Val

Glu

515

Val

Thr

Thr

Lys

Phe

595

Gly

Ser

Leu

Tyr

Glu

His

Lys

Gln

340

Leu

Pro

Asn

Leu

Val

420

Gln

Gly

Ser

Pro

Cys

500

Asp

Ala

Ala

Glu

Asp

580

Ser

Lys

Ser

Pro

Val

Gln

Gln

Ala

325

Pro

Thr

Ser

Tyr

Tyr

405

Phe

Lys

Gly

Glu

Gly

485

Leu

Lys

Val

Gly

Cys

565

Thr

Ser

Arg

Ser

Gly
645

<210> SEQ ID NO 34

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

573

Asp

Tyr

Asp

310

Leu

Arg

Lys

Asp

Lys

390

Ser

Ser

Ser

Gly

Lys

470

Lys

Pro

Cys

Val

Tyr

550

Ala

Val

Thr

Val

Leu
630

Gly

Asn

295

Trp

Pro

Glu

Asn

Ile

375

Thr

Lys

Cys

Leu

Ser

455

His

Tyr

Cys

Leu

Ala

535

His

Pro

Cys

Asp

Glu
615

Pro

Val

280

Ser

Leu

Ala

Pro

Gln

360

Ala

Thr

Leu

Ser

Ser

440

Gly

Tyr

Met

Gly

Leu

520

Gly

Trp

Gly

Lys

Lys

600

His

Ala

Glu

Thr

Asn

Pro

Gln

345

Val

Val

Pro

Thr

Val

425

Leu

Gly

Glu

Ser

Pro

505

His

Asn

Ser

Leu

Pro

585

His

Arg

Val

Tyr

Gly

Ile

330

Val

Ser

Glu

Pro

Val

410

Met

Ser

Gly

His

Ser

490

Asp

Lys

Ser

Gln

Gly

570

Cys

Arg

Gly

Lys

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

Val

395

Asp

His

Pro

Gly

Leu

475

Lys

Glu

Val

Thr

Asp

555

Ala

Leu

Pro

Thr

Pro
635

Asn

Val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Glu

Gly

Ser

460

Gly

Cys

Tyr

Cys

Thr

540

Cys

Gln

Ala

Trp

Glu
620

Pro

Ala

285

Val

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Ala

Lys

445

Gln

Arg

Thr

Leu

Asp

525

Pro

Glu

His

Gly

Thr

605

Lys

Asn

Lys

Ser

Lys

Ile

Pro

350

Leu

Asn

Ser

Arg

Leu

430

Gly

Ile

Cys

Thr

Asp

510

Thr

Arg

Cys

Pro

Tyr

590

Asn

Ser

Glu

Thr

Val

Cys

Ser

335

Pro

Val

Gly

Asp

Trp

415

His

Gly

Ala

Cys

Thr

495

Ser

Gly

Arg

Cys

Leu

575

Phe

Cys

Asp

Pro

Lys

Leu

Lys

320

Lys

Ser

Lys

Gln

Gly

400

Gln

Asn

Gly

Pro

Asn

480

Ser

Trp

Lys

Cys

Arg

560

Gln

Ser

Thr

Ala

His
640
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149

-continued

150

<400> SEQUENCE:

Lys

Pro

65

Arg

Lys

Thr

Ile

Gly

145

Leu

Leu

Ser

Glu

Thr

225

Pro

Gln

Val
305

Thr

Leu

Gly
385

Glu

Pro

Leu

Pro

Ala

Leu

Pro

Gly

Ile

Ser

130

Gly

Gly

Met

His

Val

210

Tyr

Gly

Ile

Val

Ser

290

Glu

Pro

Val

Met

Ser
370

Gly

His

Thr

Leu

Lys

35

Thr

Glu

Arg

Ser

Val

115

Thr

Gly

Gly

Ile

Glu

195

His

Arg

Lys

Glu

Tyr

275

Leu

Trp

Val

Asp

His

355

Pro

Gly

Leu

Ser

Asp

20

Leu

Glu

Glu

Asp

Glu

100

Glu

Leu

Ser

Pro

Ser

180

Asp

Asn

Val

Glu

Lys

260

Thr

Thr

Glu

Leu

Lys

340

Glu

Gly

Ser

Gly

Ser

Leu

Thr

Leu

Val

Leu

85

Thr

Phe

Thr

Thr

Ser

165

Arg

Pro

Ala

Val

Tyr

245

Thr

Leu

Cys

Ser

Asp

325

Ser

Ala

Lys

Gln

Arg
405

Ser

Gln

Arg

Lys

Leu

70

Ile

Thr

Leu

Gly

His

150

Val

Thr

Glu

Lys

Ser

230

Lys

Ile

Pro

Leu

Asn

310

Ser

Arg

Leu

Gly

Ile
390

Cys

Thr Lys Lys Thr Gln Leu Gln Leu Glu
10 15

Met Ile Leu Asn Gly Ile Asn Asn Tyr
25 30

Met Leu Thr Phe Lys Phe Tyr Met Pro
40 45

His Leu Gln Cys Leu Glu Glu Glu Leu
Asn Leu Ala Gln Ser Lys Asn Phe His
75

Ser Asn Ile Asn Val Ile Val Leu Glu
90 95

Phe Met Cys Glu Tyr Ala Asp Glu Thr
105 110

Asn Arg Trp Ile Thr Phe Cys Gln Ser
120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser
135 140

Thr Cys Pro Pro Cys Pro Ala Pro Glu
155

Phe Leu Phe Pro Pro Lys Pro Lys Asp
170 175

Pro Glu Val Thr Cys Val Val Val Asp
185 190

Val Lys Phe Asn Trp Tyr Val Asp Gly
200 205

Thr Lys Pro Arg Glu Glu Gln Tyr Asn
215 220

Val Leu Thr Val Leu His Gln Asp Trp
235

Cys Lys Val Ser Asn Lys Ala Leu Pro
250 255

Ser Lys Ala Lys Gly Gln Pro Arg Glu
265 270

Pro Ser Arg Glu Glu Met Thr Lys Asn
280 285

Val Lys Gly Phe Tyr Pro Ser Asp Ile
295 300

Gly Gln Pro Glu Asn Asn Tyr Lys Thr
315

Asp Gly Ser Phe Phe Leu Tyr Ser Lys
330 335

Trp Gln Gln Gly Asn Val Phe Ser Cys
345 350

His Asn His Tyr Thr Gln Lys Ser Leu
360 365

Gly Gly Gly Ser Gly Gly Gly Gly Ser
375 380

Ala Pro Pro Cys Thr Ser Glu Lys His
395

Cys Asn Lys Cys Glu Pro Gly Lys Tyr
410 415

His

Lys

Lys

Lys

Leu

80

Leu

Ala

Ile

Gly

Leu

160

Thr

Val

Val

Ser

Leu

240

Ala

Pro

Gln

Ala

Thr

320

Leu

Ser

Ser

Gly

Tyr

400

Met
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US 9,441,044 B2
151 152

-continued

Ser Ser Lys Cys Thr Thr Thr Ser Asp Ser Val Cys Leu Pro Cys Gly
420 425 430

Pro Asp Glu Tyr Leu Asp Ser Trp Asn Glu Glu Asp Lys Cys Leu Leu
435 440 445

His Lys Val Cys Asp Thr Gly Lys Ala Leu Val Ala Val val Ala Gly
450 455 460

Asn Ser Thr Thr Pro Arg Arg Cys Ala Cys Thr Ala Gly Tyr His Trp
465 470 475 480

Ser Gln Asp Cys Glu Cys Cys Arg Arg Asn Thr Glu Cys Ala Pro Gly
485 490 495

Leu Gly Ala Gln His Pro Leu Gln Leu Asn Lys Asp Thr Val Cys Lys
500 505 510

Pro Cys Leu Ala Gly Tyr Phe Ser Asp Ala Phe Ser Ser Thr Asp Lys
515 520 525

Cys Arg Pro Trp Thr Asn Cys Thr Phe Leu Gly Lys Arg Val Glu His
530 535 540

His Gly Thr Glu Lys Ser Asp Ala Val Cys Ser Ser Ser Leu Pro Ala
545 550 555 560

Arg Lys Pro Pro Asn Glu Pro His Val Tyr Leu Pro Gly
565 570

<210> SEQ ID NO 35

<211> LENGTH: 573

<212> TYPE: PRT

<213 > ORGANISM: Homo sapiens
<400> SEQUENCE: 35

Gln Ile Ala Pro Pro Cys Thr Ser Glu Lys His Tyr Glu His Leu Gly
1 5 10 15

Arg Cys Cys Asn Lys Cys Glu Pro Gly Lys Tyr Met Ser Ser Lys Cys
Thr Thr Thr Ser Asp Ser Val Cys Leu Pro Cys Gly Pro Asp Glu Tyr
35 40 45

Leu Asp Ser Trp Asn Glu Glu Asp Lys Cys Leu Leu His Lys Val Cys
50 55 60

Asp Thr Gly Lys Ala Leu Val Ala Val Val Ala Gly Asn Ser Thr Thr
65 70 75 80

Pro Arg Arg Cys Ala Cys Thr Ala Gly Tyr His Trp Ser Gln Asp Cys

Glu Cys Cys Arg Arg Asn Thr Glu Cys Ala Pro Gly Leu Gly Ala Gln
100 105 110

His Pro Leu Gln Leu Asn Lys Asp Thr Val Cys Lys Pro Cys Leu Ala
115 120 125

Gly Tyr Phe Ser Asp Ala Phe Ser Ser Thr Asp Lys Cys Arg Pro Trp
130 135 140

Thr Asn Cys Thr Phe Leu Gly Lys Arg Val Glu His His Gly Thr Glu
145 150 155 160

Lys Ser Asp Ala Val Cys Ser Ser Ser Leu Pro Ala Arg Lys Pro Pro
165 170 175

Asn Glu Pro His Val Tyr Leu Pro Gly Gly Gly Gly Gly Ser Gly Gly
180 185 190

Gly Gly Ser Gly Gly Gly Gly Ser Thr His Thr Cys Pro Pro Cys Pro
195 200 205

Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
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US 9,441,044 B2
153 154

-continued

210 215 220

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
225 230 235 240

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
245 250 255

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
260 265 270

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
275 280 285

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
290 295 300

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
305 310 315 320

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
325 330 335

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
340 345 350

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
355 360 365

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
370 375 380

Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val
385 390 395 400

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
405 410 415

Lys Ser Leu Ser Leu Ser Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly
420 425 430

Gly Gly Ser Gly Gly Gly Gly Ser Ala Pro Thr Ser Ser Ser Thr Lys
435 440 445

Lys Thr Gln Leu Gln Leu Glu His Leu Leu Leu Asp Leu Gln Met Ile
450 455 460

Leu Asn Gly Ile Asn Asn Tyr Lys Asn Pro Lys Leu Thr Arg Met Leu
465 470 475 480

Thr Phe Lys Phe Tyr Met Pro Lys Lys Ala Thr Glu Leu Lys His Leu
485 490 495

Gln Cys Leu Glu Glu Glu Leu Lys Pro Leu Glu Glu Val Leu Asn Leu
500 505 510

Ala Gln Ser Lys Asn Phe His Leu Arg Pro Arg Asp Leu Ile Ser Asn
515 520 525

Ile Asn Val Ile Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe Met
530 535 540

Cys Glu Tyr Ala Asp Glu Thr Ala Thr Ile Val Glu Phe Leu Asn Arg
545 550 555 560

Trp Ile Thr Phe Cys Gln Ser Ile Ile Ser Thr Leu Thr
565 570

<210> SEQ ID NO 36

<211> LENGTH: 651

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 36

Gln Val Gln Leu Gln Glu Ala Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15
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US 9,441,044 B2

-continued

156

Thr

Tyr

Ile

65

Ser

Cys

Gln

Ala
145

Pro

Lys

Asp

225

Gly

Ile

Glu

Arg
305
Lys

Glu

Tyr

Trp
385

Leu

Tyr

Gly

50

Asn

Leu

Ala

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Ser

Trp

35

Tyr

Asn

Lys

Ser

Val

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Vval

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

Leu

20

Phe

Ile

Arg

Leu

Asn

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg
420

Leu

Thr

Trp

Tyr

Val

Arg

85

Ile

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Cys

Ile

Gly

Ser

70

Ser

Leu

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln
390
Gly

Gln

Asn

Ser

Arg

Ser

55

Ile

Val

Lys

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Val

Gln

40

Gly

Ser

Thr

Tyr

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr

Ser

25

Ser

Gly

Ile

Ala

Leu

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn
425

Thr

Gly

Pro

Gly

Asp

Ala

90

His

Ala

Ser

Phe

Gly

170

Leu

Tyr

Arg

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu
410

Val

Gln

Gly

Gly

Thr

Thr

75

Asp

Trp

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr
395
Tyr

Phe

Lys

Ser

Lys

Asn

60

Ser

Thr

Leu

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Ile

Gly

45

Tyr

Lys

Ala

Leu

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

Ser

30

Leu

Asn

Asn

Val

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser
430

Ser

Gly

Glu

Pro

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

val

Pro

Thr

415

Val

Leu

Asp

Trp

Ser

Phe

80

Tyr

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro
400
Val

Met

Ser
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US 9,441,044 B2
157 158

-continued

435 440 445

Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
450 455 460

Gly Ser Gln Ile Ala Pro Pro Cys Thr Ser Glu Lys His Tyr Glu His
465 470 475 480

Leu Gly Arg Cys Cys Asn Lys Cys Glu Pro Gly Lys Tyr Met Ser Ser
485 490 495

Lys Cys Thr Thr Thr Ser Asp Ser Val Cys Leu Pro Cys Gly Pro Asp
500 505 510

Glu Tyr Leu Asp Ser Trp Asn Glu Glu Asp Lys Cys Leu Leu His Lys
515 520 525

Val Cys Asp Thr Gly Lys Ala Leu Val Ala Val Val Ala Gly Asn Ser
530 535 540

Thr Thr Pro Arg Arg Cys Ala Cys Thr Ala Gly Tyr His Trp Ser Gln
545 550 555 560

Asp Cys Glu Cys Cys Arg Arg Asn Thr Glu Cys Ala Pro Gly Leu Gly
565 570 575

Ala Gln His Pro Leu Gln Leu Asn Lys Asp Thr Val Cys Lys Pro Cys
580 585 590

Leu Ala Gly Tyr Phe Ser Asp Ala Phe Ser Ser Thr Asp Lys Cys Arg
595 600 605

Pro Trp Thr Asn Cys Thr Phe Leu Gly Lys Arg Val Glu His His Gly
610 615 620

Thr Glu Lys Ser Asp Ala Val Cys Ser Ser Ser Leu Pro Ala Arg Lys
625 630 635 640

Pro Pro Asn Glu Pro His Val Tyr Leu Pro Gly

645 650

<210> SEQ ID NO 37

<211> LENGTH: 755

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 37

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
20 25 30

Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Thr Trp Asn Ser Gly His Ile Asp Tyr Ala Asp Ser Val
50 55 60

Glu Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Leu Val Ser Tyr Leu Ser Thr Ala Ser Ser Leu Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160
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US 9,441,044 B2

-continued

160

Ser

Pro

Lys

Asp

225

Gly

Ile

Glu

Arg

305

Lys

Glu

Tyr

Leu

Trp
385

Pro

Gly

465

Leu

Tyr

Leu

Ile

Ser

545

Asn

Tyr

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly

450

Ser

Asn

Gly

Asp

Ile
530
Tyr

Ala

Arg

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

Arg

Ala

Ser

Leu

515

Gln

Arg

Ala

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Gly

Ile

Phe

Asn

500

Ala

Phe

Gln

Leu

Met

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gly

Phe

Thr

485

Met

Ala

Val

Arg

Gln
565

Ile

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Gly

Ala

470

Val

Thr

Leu

His

Ala
550

Ile

Ser

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Gly

455

Val

Thr

Ile

Ile

Gly
535
Arg

Thr

Tyr

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr

440

Ser

Phe

Val

Glu

Val

520

Glu

Leu

Asp

Gly

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Gly

Ile

Pro

Cys

505

Tyr

Glu

Leu

Val

Gly

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

Phe

Lys

490

Lys

Trp

Asp

Lys

Lys

570

Ala

Val

Ser

Ile

Ala

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Gly

Met

475

Asp

Phe

Glu

Leu

Asp
555

Leu

Asp

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Gly

460

Thr

Leu

Pro

Met

Lys
540
Gln

Gln

Tyr

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

445

Ser

Tyr

Tyr

Val

Glu

525

Val

Leu

Asp

Lys

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Gly

Trp

Val

Glu

510

Asp

Gln

Ser

Ala

Arg

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Gly

His

Val

495

Lys

Lys

His

Leu

Gly
575

Ile

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Gly

Leu

480

Glu

Gln

Asn

Ser

Gly
560

Val

Thr
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US 9,441,044 B2

-continued

162

Tyr
625

Ser

His
705
Thr

Cys

Glu

<210>
<211>
<212>
<213>

<400>

Leu
1

Thr

Trp

65

Asp

Thr

Arg

Arg

Gly
145

Gln

Lys

Asp

610

Pro

Gly

Val

Cys

Val

690

Leu

Phe

Gly

Glu

Pro

Cys

Lys

Asp

50

Asn

Gln

Cys

Leu

Pro

130

Thr

Ile

Cys

Val

595

Pro

Lys

Lys

Thr

Thr

675

Ile

Val

Ile

Ile

Thr
755

Ala

Arg

Cys

35

Thr

Trp

val

Arg

Cys

115

Gly

Phe

Cys

Thr

580

Asn

Val

Ala

Thr

Ser

660

Phe

Pro

Ile

Phe

Gln
740

PRT

SEQUENCE :

Gln

Leu

20

Ser

Val

Val

Glu

Pro

100

Ala

Thr

Ser

Asn

Ser
180

Ala Pro Tyr Asn
600

Thr Ser Glu His
615

Glu Val Ile Trp
630

Thr Thr Thr Asn
645

Thr Leu Arg Ile
Arg Arg Leu Asp
680

Glu Leu Pro Leu
695

Leu Gly Ala Ile
710

Arg Leu Arg Lys
725

Asp Thr Asn Ser

SEQ ID NO 38
LENGTH :
TYPE:
ORGANISM:

771

Homo sapiens
38

Val Ala Phe Thr

Arg Glu Tyr Tyr

Pro Gly Gln His

40

Cys Asp Ser Cys
55

Pro Glu Cys Leu
70

Thr Gln Ala Cys
85

Gly Trp Tyr Cys
Pro Leu Arg Lys
120

Glu Thr Ser Asp
135

Asn Thr Thr Ser
150

Val val Ala Ile
165

Thr Ser Pro Thr

585

Lys

Glu

Thr

Ser

Asn

665

Pro

Ala

Leu

Gly

Lys
745

Pro

Asp

25

Ala

Glu

Ser

Thr

Ala

105

Cys

Val

Ser

Pro

Arg
185

Ile

Leu

Ser

Lys

650

Thr

Glu

His

Leu

Arg

730

Lys

Tyr

10

Gln

Lys

Asp

Cys

Arg

90

Leu

Arg

Val

Thr

Gly
170

Ser

Asn

Thr

Ser

635

Arg

Thr

Glu

Pro

Cys

715

Met

Gln

Ala

Thr

Val

Ser

Gly

75

Glu

Ser

Pro

Cys

Asp

155

Asn

Met

Gln

Cys

620

Asp

Glu

Thr

Asn

Pro

700

Leu

Met

Ser

Pro

Ala

Phe

Thr

60

Ser

Gln

Lys

Gly

Lys

140

Ile

Ala

Ala

Arg

605

Gln

His

Glu

Asn

His

685

Asn

Gly

Asp

Asp

Glu

Gln

Cys

45

Tyr

Arg

Asn

Gln

Phe

125

Pro

Cys

Ser

Pro

590

Ile

Ala

Gln

Lys

Glu

670

Thr

Glu

Val

Val

Thr
750

Pro

Met

30

Thr

Thr

Cys

Arg

Glu

110

Gly

Cys

Arg

Met

Gly
190

Leu

Glu

Val

Leu

655

Ile

Ala

Arg

Ala

Lys

735

His

Gly

15

Cys

Lys

Gln

Ser

Ile

95

Gly

val

Ala

Pro

Asp
175

Ala

Val

Gly

Leu

640

Phe

Phe

Glu

Thr

Leu

720

Lys

Leu

Ser

Cys

Thr

Leu

Ser

80

Cys

Cys

Ala

Pro

His

160

Ala

Val
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US 9,441,044 B2

-continued

164

Pro

Pro

225

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

Pro

465

Gly

Leu

Tyr

Leu

Ile
545
Ser

Asn

Tyr

Leu

Glu

210

Ser

Lys

Pro

Ser

Asp

290

Asn

Val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

Ser

Asn

Gly

Asp

530

Ile

Tyr

Ala

Arg

Lys

Pro

195

Pro

Pro

Thr

Ser

Arg

275

Pro

Ala

Val

Tyr

Thr

355

Leu

Cys

Ser

Asp

Ser

435

Ala

Lys

Arg

Ala

Ser

515

Leu

Gln

Arg

Ala

Cys
595

Val

Gln

Ser

Pro

His

Val

260

Thr

Glu

Lys

Ser

Lys

340

Ile

Pro

Leu

Asn

Ser

420

Arg

Leu

Gly

Ile

Phe

500

Asn

Ala

Phe

Gln

Leu
580

Met

Asn

Pro

Thr

Ala

Thr

245

Phe

Pro

Val

Thr

Val

325

Cys

Ser

Pro

Val

Gly

405

Asp

Trp

His

Gly

Phe

485

Thr

Met

Ala

Val

Arg
565
Gln

Ile

Ala

Val

Ala

Glu

230

Cys

Leu

Glu

Lys

Lys

310

Leu

Lys

Lys

Ser

Lys

390

Gln

Gly

Gln

Asn

Gly

470

Ala

Val

Thr

Leu

His

550

Ala

Ile

Ser

Pro

Ser

Pro

215

Gly

Pro

Phe

Val

Phe

295

Pro

Thr

Val

Ala

Arg

375

Gly

Pro

Ser

Gln

His

455

Gly

Val

Thr

Ile

Ile

535

Gly

Arg

Thr

Tyr

Tyr

Thr

200

Ser

Ser

Pro

Pro

Thr

280

Asn

Arg

Val

Ser

Lys

360

Glu

Phe

Glu

Phe

Gly

440

Tyr

Ser

Phe

Val

Glu

520

Val

Glu

Leu

Asp

Gly

600

Asn

Arg

Thr

Thr

Cys

Pro

265

Cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Phe

425

Asn

Thr

Gly

Ile

Pro

505

Cys

Tyr

Glu

Leu

Val
585

Gly

Lys

Ser

Ser

Gly

Pro

250

Lys

Val

Tyr

Glu

His

330

Lys

Gln

Met

Pro

Asn

410

Leu

Val

Gln

Gly

Phe

490

Lys

Lys

Trp

Asp

Lys

570

Lys

Ala

Ile

Gln

Phe

Asp

235

Ala

Pro

Val

Val

Gln

315

Gln

Ala

Pro

Thr

Ser

395

Tyr

Tyr

Phe

Lys

Gly

475

Met

Asp

Phe

Glu

Leu

555

Asp

Leu

Asp

Asn

His

Leu

220

Glu

Pro

Lys

Val

Asp

300

Tyr

Asp

Leu

Arg

Lys

380

Asp

Lys

Ser

Ser

Ser

460

Gly

Thr

Leu

Pro

Met

540

Lys

Gln

Gln

Tyr

Gln

Thr

205

Leu

Pro

Glu

Asp

Asp

285

Gly

Asn

Trp

Pro

Glu

365

Asn

Ile

Thr

Lys

Cys

445

Leu

Ser

Tyr

Tyr

Val

525

Glu

Val

Leu

Asp

Lys

605

Arg

Gln

Pro

Lys

Leu

Thr

270

Val

Val

Ser

Leu

Ala

350

Pro

Gln

Ala

Thr

Leu

430

Ser

Ser

Gly

Trp

Val

510

Glu

Asp

Gln

Ser

Ala
590

Arg

Ile

Pro

Met

Ser

Leu

255

Leu

Ser

Glu

Thr

Asn

335

Pro

Gln

Val

Val

Pro

415

Thr

Val

Leu

Gly

His

495

Val

Lys

Lys

His

Leu
575
Gly

Ile

Leu

Thr

Gly

Cys

240

Gly

Met

His

Val

Tyr

320

Gly

Ile

Val

Ser

Glu

400

Pro

Val

Met

Ser

Gly

480

Leu

Glu

Gln

Asn

Ser

560

Gly

Val

Thr

Val
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-continued

166

625

Tyr

Ser

Asn

Tyr

Leu

705

Thr

Cys

Glu

610

Asp

Pro

Gly

Val

Cys

690

Val

Leu

Phe

Gly

Glu
770

Pro

Lys

Lys

Thr

675

Thr

Ile

Val

Ile

Ile

755

Thr

Val

Ala

Thr

660

Ser

Phe

Pro

Ile

Phe

740

Gln

615

Thr Ser Glu His
630

Glu Val Ile Trp
645

Thr Thr Thr Asn
Thr Leu Arg Ile
680

Arg Arg Leu Asp
695

Glu Leu Pro Leu
710

Leu Gly Ala Ile
725

Arg Leu Arg Lys

Asp Thr Asn Ser
760

<210> SEQ ID NO 39

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Arg Ile Phe

1

Asn

Gly

Asp

Ile

Tyr

Ala

Arg

Lys

Asp

145

Pro

Gly

Ala

Ser

Leu

50

Gln

Arg

Ala

Cys

Val

130

Pro

Lys

Lys

Thr

Phe

Asn

35

Ala

Phe

Gln

Leu

Met

115

Asn

Val

Ala

Thr

Ser
195

Thr

20

Met

Ala

Val

Arg

Gln

100

Ile

Ala

Thr

Glu

Thr

180

Thr

787

Homo sapiens
39

Ala Val Phe Ile

Val Thr Val Pro

Thr Ile Glu Cys

40

Leu Ile Val Tyr
55

His Gly Glu Glu

Ala Arg Leu Leu
85

Ile Thr Asp Val

Ser Tyr Gly Gly
120

Pro Tyr Asn Lys
135

Ser Glu His Glu
150

Val Ile Trp Thr
165

Thr Thr Asn Ser

Leu Arg Ile Asn
200

Glu

Thr

Ser

665

Asn

Pro

Ala

Leu

Gly
745

Phe

Lys

25

Lys

Trp

Asp

Lys

Lys

105

Ala

Ile

Leu

Ser

Lys

185

Thr

Leu

Ser

650

Lys

Thr

Glu

His

Leu

730

Arg

Lys

Met

10

Asp

Phe

Glu

Leu

Asp

90

Leu

Asp

Asn

Thr

Ser
170

Arg

Thr

Thr

635

Ser

Arg

Thr

Glu

Pro

715

Cys

Met

Gln

Thr

Leu

Pro

Met

Lys

75

Gln

Gln

Tyr

Gln

Cys
155
Asp

Glu

Thr

620

Cys

Asp

Glu

Thr

Asn

700

Pro

Leu

Met

Ser

Tyr

Tyr

Val

Glu

60

Val

Leu

Asp

Lys

Arg

140

Gln

His

Glu

Asn

Gln

His

Glu

Asn

685

His

Asn

Gly

Asp

Asp
765

Trp

Val

Glu

45

Asp

Gln

Ser

Ala

Arg

125

Ile

Ala

Gln

Lys

Glu
205

Ala

Gln

Lys

670

Glu

Thr

Glu

Val

Val

750

Thr

His

Val

30

Lys

Lys

His

Leu

Gly

110

Ile

Leu

Glu

Val

Leu

190

Ile

Glu

val

655

Leu

Ile

Ala

Arg

Ala

735

Lys

His

Leu

15

Glu

Gln

Asn

Ser

Gly

95

Val

Thr

val

Gly

Leu

175

Phe

Phe

Gly

640

Leu

Phe

Phe

Glu

Thr

720

Leu

Lys

Leu

Leu

Tyr

Leu

Ile

Ser

80

Asn

Tyr

Val

Val

Tyr
160
Ser

Asn

Tyr
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US 9,441,044 B2

-continued

168

Cys

Val

225

Leu

Phe

Gly

Glu

Ser

305

Ala

Pro

Gln

385

Gln

Ala

Pro

Thr

Ser

465

Tyr

Tyr

Phe

Lys

Gly

545

Pro

Asp

Ala

Glu

Ser

Thr

210

Ile

Val

Ile

Ile

Thr

290

Glu

Pro

Lys

Val

Asp

370

Tyr

Asp

Leu

Arg

Lys

450

Asp

Lys

Ser

Ser

Ser

530

Gly

Tyr

Gln

Lys

Asp

610

Cys

Phe

Pro

Ile

Phe

Gln

275

Gly

Pro

Glu

Asp

Asp

355

Gly

Asn

Trp

Pro

Glu

435

Asn

Ile

Thr

Lys

Cys

515

Leu

Ser

Ala

Thr

Val

595

Ser

Gly

Arg

Glu

Leu

Arg

260

Asp

Gly

Lys

Leu

Thr

340

Val

Val

Ser

Leu

Ala

420

Pro

Gln

Ala

Thr

Leu

500

Ser

Ser

Gly

Pro

Ala
580
Phe

Thr

Ser

Arg

Leu

Gly

245

Leu

Thr

Gly

Ser

Leu

325

Leu

Ser

Glu

Thr

Asn

405

Pro

Gln

Val

Val

Pro

485

Thr

Val

Leu

Gly

Glu

565

Gln

Cys

Tyr

Arg

Leu

Pro

230

Ala

Arg

Asn

Gly

Cys

310

Gly

Met

His

Val

Tyr

390

Gly

Ile

Val

Ser

Glu

470

Pro

Val

Met

Ser

Gly

550

Pro

Met

Thr

Thr

Cys

Asp

215

Leu

Ile

Lys

Ser

Ser

295

Asp

Gly

Ile

Glu

His

375

Arg

Lys

Glu

Tyr

Leu

455

Trp

Val

Asp

His

Pro

535

Gly

Gly

Cys

Lys

Gln
615

Ser

Pro

Ala

Leu

Gly

Lys

280

Gly

Lys

Pro

Ser

Asp

360

Asn

Val

Glu

Lys

Thr

440

Thr

Glu

Leu

Lys

Glu

520

Gly

Ser

Ser

Cys

Thr
600

Leu

Ser

Glu

His

Leu

Arg

265

Lys

Gly

Thr

Ser

Arg

345

Pro

Ala

Val

Tyr

Thr

425

Leu

Cys

Ser

Asp

Ser

505

Ala

Lys

Leu

Thr

Ser
585
Ser

Trp

Asp

Glu

Pro

Cys

250

Met

Gln

Gly

His

Val

330

Thr

Glu

Lys

Ser

Lys

410

Ile

Pro

Leu

Asn

Ser

490

Arg

Leu

Gly

Pro

Cys

570

Lys

Asp

Asn

Gln

Asn

Pro

235

Leu

Met

Ser

Gly

Thr

315

Phe

Pro

Val

Thr

Val

395

Cys

Ser

Pro

Val

Gly

475

Asp

Trp

His

Gly

Ala

555

Arg

Cys

Thr

Trp

Val

His

220

Asn

Gly

Asp

Asp

Ser

300

Cys

Leu

Glu

Lys

Lys

380

Leu

Lys

Lys

Ser

Lys

460

Gln

Gly

Gln

Asn

Gly

540

Gln

Leu

Ser

Val

Val
620

Glu

Thr

Glu

Val

Val

Thr

285

Gly

Pro

Phe

Val

Phe

365

Pro

Thr

Val

Ala

Arg

445

Gly

Pro

Ser

Gln

His

525

Gly

Val

Arg

Pro

Cys
605

Pro

Thr

Ala

Arg

Ala

Lys

270

His

Gly

Pro

Pro

Thr

350

Asn

Arg

Val

Ser

Lys

430

Glu

Phe

Glu

Phe

Gly

510

Tyr

Ser

Ala

Glu

Gly
590
Asp

Glu

Gln

Glu

Thr

Leu

255

Lys

Leu

Gly

Cys

Pro

335

Cys

Trp

Glu

Leu

Asn

415

Gly

Glu

Tyr

Asn

Phe

495

Asn

Thr

Gly

Phe

Tyr

575

Gln

Ser

Cys

Ala

Leu

His

240

Thr

Cys

Glu

Gly

Pro

320

Lys

Val

Tyr

Glu

His

400

Lys

Gln

Met

Pro

Asn

480

Leu

Val

Gln

Gly

Thr

560

Tyr

His

Cys

Leu

Cys
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-continued

170

625

Thr

Ala

Cys

Pro

Arg

Arg

Thr

Thr
785

Arg

Leu

Arg

Val

690

Thr

Gly

Ser

Ser

Ser

770

Gly

Glu

Ser

Pro

675

Cys

Asp

Asn

Met

Gln

755

Phe

Asp

Gln

Lys

660

Gly

Lys

Ile

Ala

Ala

740

His

Leu

Asn

645

Gln

Phe

Pro

Cys

Ser

725

Pro

Thr

Leu

<210> SEQ ID NO 40

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln Val Gln Leu

1

Ser

Gly

Lys

65

Ala

Ala

Ala
145

Ser

Pro

Val

Met

Ala

50

Gly

Gln

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Lys

His

35

Ile

Lys

Leu

Ser

Thr

115

Pro

Gly

Asn

Gln

Ser
195

Met

20

Trp

Tyr

Ala

Ser

Thr

100

Thr

Leu

Cys

Ser

Ser

180

Ser

755

630

Arg

Glu

Gly

Cys

Arg

710

Met

Gly

Gln

Pro

Ile

Gly

Val

Ala

695

Pro

Asp

Ala

Pro

Met
775

Cys

Cys

Ala

680

Pro

His

Ala

Val

Thr

760

Gly

Homo sapiens

40

Gln

Ser

Val

Pro

Thr

Ser

85

Tyr

Val

Ala

Leu

Gly

165

Ser

Leu

Gln

Cys

Lys

Gly

Leu

70

Leu

Tyr

Thr

Pro

Val

150

Ala

Gly

Gly

Pro

Lys

Gln

Asn

55

Thr

Thr

Gly

Val

Ser

135

Lys

Leu

Leu

Thr

Gly

Ala

Thr

40

Gly

Ala

Ser

Gly

Ser

120

Ser

Asp

Thr

Tyr

Gln
200

Thr

Arg

665

Arg

Gly

Gln

Val

His

745

Pro

Pro

Ala

Ser

25

Pro

Asp

Asp

Glu

Asp

105

Ala

Lys

Tyr

Ser

Ser

185

Thr

Cys

650

Leu

Pro

Thr

Ile

Cys

730

Leu

Glu

Ser

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Trp

Ala

Ser

Phe

Gly

170

Leu

Tyr

635

Arg

Cys

Gly

Phe

Cys

715

Thr

Pro

Pro

Pro

Leu

Tyr

Arg

Ser

Ser

75

Ser

Tyr

Ser

Thr

Pro

155

Val

Ser

Ile

Pro

Ala

Thr

Ser

700

Asn

Ser

Gln

Ser

Pro
780

Val

Thr

Gly

Tyr

60

Ser

Ala

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Gly

Pro

Glu

685

Asn

Val

Thr

Pro

Thr

765

Ala

Lys

Phe

Leu

45

Asn

Ser

Val

Asn

Lys

125

Gly

Pro

Thr

Val

Asn
205

Trp

Leu

670

Thr

Thr

Val

Ser

Val

750

Ala

Glu

Pro

Thr

30

Glu

Gln

Thr

Tyr

Val

110

Gly

Gly

Val

Phe

Val
190

Val

Tyr

655

Arg

Ser

Thr

Ala

Pro

735

Ser

Pro

Gly

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

640

Cys

Lys

Asp

Ser

Ile

720

Thr

Thr

Ser

Ser

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His
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-continued

172

Lys
Asp
225
Gly

Ile

Glu

Arg

305

Lys

Glu

Tyr

Leu

Trp
385

Pro

Gly

465

Leu

Tyr

Leu

Ile

Ser

545

Asn

Tyr

Tyr

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly

450

Ser

Asn

Gly

Asp

Ile

530

Tyr

Ala

Arg

Lys

Asp

610

Pro

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

TyTr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

Arg

Ala

Ser

Leu

515

Gln

Arg

Ala

Cys

Val
595

Pro

Lys

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Gly

Ile

Phe

Asn

500

Ala

Phe

Gln

Leu

Met
580
Asn

Val

Ala

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gly

Phe

Thr

485

Met

Ala

Val

Arg

Gln

565

Ile

Ala

Thr

Glu

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Gly

Ala

470

Val

Thr

Leu

His

Ala

550

Ile

Ser

Pro

Ser

Val

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Gly

455

Val

Thr

Ile

Ile

Gly

535

Arg

Thr

Tyr

Tyr

Glu
615

Ile

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr

440

Ser

Phe

Val

Glu

Val

520

Glu

Leu

Asp

Gly

Asn

600

His

Trp

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Gly

Ile

Pro

Cys

505

Tyr

Glu

Leu

Val

Gly
585
Lys

Glu

Thr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

Phe

Lys

490

Lys

Trp

Asp

Lys

Lys

570

Ala

Ile

Leu

Ser

Ala

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Gly

Met

475

Asp

Phe

Glu

Leu

Asp

555

Leu

Asp

Asn

Thr

Ser

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Gly

460

Thr

Leu

Pro

Met

Lys

540

Gln

Gln

Tyr

Gln

Cys
620

Asp

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

445

Ser

Tyr

Tyr

Val

Glu

525

Val

Leu

Asp

Lys

Arg

605

Gln

His

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Gly

Trp

Val

Glu

510

Asp

Gln

Ser

Ala

Arg
590
Ile

Ala

Gln

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Gly

His

Val

495

Lys

Lys

His

Leu

Gly

575

Ile

Leu

Glu

Val

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Gly

Leu

480

Glu

Gln

Asn

Ser

Gly

560

Val

Thr

Val

Gly

Leu
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-continued

174

625

Ser

His
705
Thr

Cys

Glu

<210>
<211>
<212>
<213>

<400>

Gly

Val

Cys

Val

690

Leu

Phe

Gly

Glu

Lys

Thr

Thr

675

Ile

Val

Ile

Ile

Thr
755

Thr

Ser

660

Phe

Pro

Ile

Phe

Gln
740

SEQUENCE :

Gln Val Gln Leu

1

Ser

Arg

Gly

Lys

65

Ala

Thr

Val
145

Ala

Gly

Gly

Lys

Cys
225

Val

Met

Tyr

50

Asp

Glu

Arg

Val

Ser

130

Lys

Leu

Leu

Thr

Val
210

Pro

Lys

His

35

Ile

Lys

Leu

Gly

Ser

115

Ser

Asp

Thr

Tyr

Gln
195

Asp

Pro

Val

20

Trp

Asn

Ala

Ser

Gly

100

Ser

Lys

Tyr

Ser

Ser
180
Thr

Lys

Cys

630

Thr Thr Thr Asn
645

Thr Leu Arg Ile
Arg Arg Leu Asp
680

Glu Leu Pro Leu
695

Leu Gly Ala Ile
710

Arg Leu Arg Lys
725

Asp Thr Asn Ser

SEQ ID NO 41
LENGTH:
TYPE: PRT
ORGANISM:

750

Homo sapiens
41

Val Gln Ser Gly

Ser Cys Lys Ala

Val Arg Gln Ala

40

Pro Ser Thr Gly
55

Thr Ile Thr Ala
70

Ser Leu Arg Ser
85

Gly Val Phe Asp
Ala Ser Thr Lys
120

Ser Thr Ser Gly
135

Phe Pro Glu Pro
150

Gly Val His Thr
165

Leu Ser Ser Val
Tyr Ile Cys Asn
200

Lys Val Glu Pro
215

Pro Ala Pro Glu
230

Ser

Asn

665

Pro

Ala

Leu

Gly

Lys
745

Ala

Ser

25

Pro

Tyr

Asp

Glu

TyTr

105

Gly

Gly

Val

Phe

Val

185

Val

Lys

Leu

Lys

650

Thr

Glu

His

Leu

Arg

730

Lys

Glu

10

Gly

Gly

Thr

Glu

Asp

90

Trp

Pro

Thr

Thr

Pro

170

Thr

Asn

Ser

Leu

635

Arg

Thr

Glu

Pro

Cys

715

Met

Gln

Val

Tyr

Gln

Glu

Ser

75

Thr

Gly

Ser

Ala

Val

155

Ala

Val

His

Cys

Gly
235

Glu

Thr

Asn

Pro

700

Leu

Met

Ser

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gln

Val

Ala

140

Ser

Val

Pro

Lys

Asp

220

Gly

Glu

Asn

His

685

Asn

Gly

Asp

Asp

Lys

Phe

Leu

45

Asn

Asn

Val

Gly

Phe

125

Leu

Trp

Leu

Ser

Pro
205

Lys

Pro

Lys

Glu

670

Thr

Glu

Val

Val

Thr
750

Pro

Thr

30

Glu

Gln

Thr

Tyr

Thr

110

Pro

Gly

Asn

Gln

Ser

190

Ser

Thr

Ser

Leu

655

Ile

Ala

Arg

Ala

Lys

735

His

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Leu

Leu

Cys

Ser

Ser

175

Ser

Asn

His

Val

640

Phe

Phe

Glu

Thr

Leu

720

Lys

Leu

Ser

Tyr

Ile

Phe

Tyr

80

Cys

Val

Ala

Leu

Gly

160

Ser

Leu

Thr

Thr

Phe
240
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US 9,441,044 B2

-continued

176

Leu

Glu

Lys

Lys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Gln

Asn

Gly

Ala

465

Thr

Leu

Ala

545

Ile

Ser

Pro

Ser

625

Thr

Leu

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Arg

Gly

370

Pro

Ser

Gln

His

Gly

450

Val

Thr

Ile

Ile

Gly

530

Arg

Thr

Tyr

Tyr

Glu
610
Ile

Thr

Arg

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Asp

355

Phe

Glu

Phe

Gly

Tyr

435

Ser

Phe

Val

Glu

Val

515

Glu

Leu

Asp

Gly

Asn

595

His

Trp

Asn

Ile

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn

420

Thr

Gly

Ile

Pro

Cys

500

Tyr

Glu

Leu

Val

Gly

580

Lys

Glu

Thr

Ser

Asn

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Leu

Pro

Asn

Leu

405

Val

Gln

Gly

Phe

Lys

485

Lys

Trp

Asp

Lys

Lys

565

Ala

Ile

Leu

Ser

Lys
645

Thr

Pro

Val

Val

Gln

Gln

310

Ala

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Lys

Gly

Met

470

Asp

Phe

Glu

Leu

Asp

550

Leu

Asp

Asn

Thr

Ser
630

Arg

Thr

Lys

Val

Asp

Tyr

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Ser

Gly

455

Thr

Leu

Pro

Met

Lys

535

Gln

Gln

Tyr

Gln

Cys
615
Asp

Glu

Thr

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

Cys

Leu

440

Ser

Tyr

Tyr

Val

Glu

520

Val

Leu

Asp

Lys

Arg

600

Gln

His

Glu

Asn

Thr

Val

265

Val

Ser

Leu

Ala

Pro

345

Gln

Ala

Thr

Leu

Ser

425

Ser

Gly

Trp

Val

Glu

505

Asp

Gln

Ser

Ala

Arg

585

Ile

Ala

Gln

Lys

Glu

Leu

250

Ser

Glu

Thr

Asn

Pro

330

Gln

Val

Val

Pro

Thr

410

Val

Leu

Gly

His

Val

490

Lys

Lys

His

Leu

Gly

570

Ile

Leu

Glu

Val

Leu
650

Ile

Met

His

Val

Tyr

Gly

315

Ile

Val

Ser

Glu

Pro

395

Val

Met

Ser

Gly

Leu

475

Glu

Gln

Asn

Ser

Gly

555

Val

Thr

Val

Gly

Leu
635

Phe

Phe

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

380

Val

Asp

His

Pro

Gly

460

Leu

Tyr

Leu

Ile

Ser

540

Asn

Tyr

Val

Val

Tyr
620
Ser

Asn

Tyr

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Glu

Gly

445

Ser

Asn

Gly

Asp

Ile

525

Tyr

Ala

Arg

Lys

Asp

605

Pro

Gly

Val

Cys

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala

430

Lys

Arg

Ala

Ser

Leu

510

Gln

Arg

Ala

Cys

Val

590

Pro

Lys

Lys

Thr

Thr

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg

415

Leu

Gly

Ile

Phe

Asn

495

Ala

Phe

Gln

Leu

Met

575

Asn

val

Ala

Thr

Ser
655

Phe

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp

His

Gly

Phe

Thr

480

Met

Ala

Val

Arg

Gln

560

Ile

Ala

Thr

Glu

Thr
640

Thr

Arg
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US 9,441,044 B2

-continued

178

660

Arg Leu Asp Pro Glu Glu Asn His
675 680

Leu Pro Leu Ala His Pro Pro Asn
690 695

Gly Ala Ile Leu Leu Cys Leu Gly
705 710

Leu Arg Lys Gly Arg Met Met Asp
725

Thr Asn Ser Lys Lys Gln Ser Asp
740

<210> SEQ ID NO 42

<211> LENGTH: 749

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 42

Gln Leu Gln Gln Ser Gly Thr Val
1 5

Lys Met Ser Cys Lys Ala Ser Gly
20

His Trp Ile Lys Gln Arg Pro Gly
35 40

Ile Tyr Pro Gly Asn Ser Asp Thr
50 55

Lys Ala Lys Leu Thr Ala Val Thr
65 70

Leu Ser Ser Leu Thr His Glu Asp
85

Asp Tyr Gly Tyr Tyr Phe Asp Phe
100

Val Ser Ser Ala Ser Thr Lys Gly
115 120

Ser Ser Lys Ser Thr Ser Gly Gly
130 135

Lys Asp Tyr Phe Pro Glu Pro Val
145 150

Leu Thr Ser Gly Val His Thr Phe
165

Leu Tyr Ser Leu Ser Ser Val Val
180

Thr Gln Thr Tyr Ile Cys Asn Val
195 200

Val Asp Lys Arg Val Glu Pro Lys
210 215

Pro Pro Cys Pro Ala Pro Glu Leu
225 230

Phe Pro Pro Lys Pro Lys Asp Thr
245

Val Thr Cys Val Val Val Asp Val
260

Phe Asn Trp Tyr Val Asp Gly Val
275 280

665

Thr

Glu

Val

Val

Thr
745

Leu

Tyr

25

Gln

Ser

Ser

Ser

Trp

105

Pro

Thr

Thr

Pro

Thr

185

Asn

Ser

Leu

Leu

Ser

265

Glu

Ala

Arg

Ala

Lys

730

His

Ala

10

Ser

Gly

Tyr

Ala

Ala

90

Gly

Ser

Ala

Val

Ala

170

Val

His

Cys

Gly

Met
250

His

Val

Glu
Thr
Leu
715

Lys

Leu

Arg

Phe

Leu

Asn

Ser

75

Val

Gln

Val

Ala

Ser

155

Val

Pro

Lys

Asp

Gly

235

Ile

Glu

His

Leu

His

700

Thr

Cys

Glu

Pro

Thr

Glu

Gln

60

Thr

Tyr

Gly

Phe

Leu

140

Trp

Leu

Ser

Pro

Lys

220

Pro

Ser

Asp

Asn

Val

685

Leu

Phe

Gly

Glu

Gly

Arg

Trp

45

Lys

Ala

Tyr

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Pro

Ala
285

670

Ile

Val

Ile

Ile

Thr
750

Ala

Ty

30

Ile

Phe

Tyr

Cys

Thr

110

Leu

Cys

Ser

Ser

Ser

190

Asn

His

Val

Thr

Glu
270

Lys

Pro

Ile

Phe

Gln
735

Ser

15

Trp

Gly

Glu

Met

Ser

95

Leu

Ala

Leu

Gly

Ser

175

Leu

Thr

Thr

Phe

Pro

255

Val

Thr

Glu

Leu

Arg

720

Asp

Val

Met

Ala

Gly

Glu

80

Arg

Thr

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Leu
240
Glu

Lys

Lys
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US 9,441,044 B2

-continued

180

Pro

Thr

305

Ala

Arg

Gly

Pro

385

Ser

Gln

Thr

Ile

Ile

Gly

Arg

545

Thr

Tyr

Tyr

Glu

Ile

625

Thr

Arg

Leu

Pro

Ala

Arg

290

Val

Ser

Lys

Asp

Phe

370

Glu

Phe

Gly

Tyr

Ser

450

Phe

Val

Glu

Val

Glu

530

Leu

Asp

Gly

Asn

His

610

Trp

Asn

Ile

Asp

Leu
690

Ile

Glu

Leu

Asn

Gly

Glu

355

TyTr

Asn

Phe

Asn

Thr

435

Gly

Ile

Pro

Cys

Tyr

515

Glu

Leu

Val

Gly

Lys

595

Glu

Thr

Ser

Asn

Pro
675

Ala

Leu

Glu

His

Lys

Gln

340

Leu

Pro

Asn

Leu

Val

420

Gln

Gly

Phe

Lys

Lys

500

Trp

Asp

Lys

Lys

Ala

580

Ile

Leu

Ser

Lys

Thr
660
Glu

His

Leu

Gln

Gln

Ala

325

Pro

Thr

Ser

Tyr

Tyr

405

Phe

Lys

Gly

Met

Asp

485

Phe

Glu

Leu

Asp

Leu

565

Asp

Asn

Thr

Ser

Arg

645

Thr

Glu

Pro

Cys

Tyr

Asp

310

Leu

Arg

Lys

Asp

Lys

390

Ser

Ser

Ser

Gly

Thr

470

Leu

Pro

Met

Lys

Gln

550

Gln

Tyr

Gln

Cys

Asp

630

Glu

Thr

Asn

Pro

Leu

Asn

295

Trp

Pro

Glu

Asn

Ile

375

Thr

Lys

Cys

Leu

Ser

455

Tyr

Tyr

Val

Glu

Val

535

Leu

Asp

Lys

Arg

Gln

615

His

Glu

Asn

His

Asn
695

Gly

Ser

Leu

Ala

Pro

Gln

360

Ala

Thr

Leu

Ser

Ser

440

Gly

Trp

Val

Glu

Asp

520

Gln

Ser

Ala

Arg

Ile

600

Ala

Gln

Lys

Glu

Thr
680

Glu

Val

Thr

Asn

Pro

Gln

345

Val

Val

Pro

Thr

Val

425

Leu

Gly

His

Val

Lys

505

His

Leu

Gly

Ile

585

Leu

Glu

Val

Leu

Ile
665
Ala

Arg

Ala

Tyr

Gly

Ile

330

Val

Ser

Glu

Pro

Val

410

Met

Ser

Gly

Leu

Glu

490

Gln

Asn

Ser

Gly

Val

570

Thr

Val

Gly

Leu

Phe

650

Phe

Glu

Thr

Leu

Arg

Lys

315

Glu

Tyr

Leu

Trp

Val

395

Asp

His

Pro

Gly

Leu

475

Tyr

Leu

Ile

Ser

Asn

555

Tyr

Val

Val

Tyr

Ser

635

Asn

Tyr

Leu

His

Thr

Val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Glu

Gly

Ser

460

Asn

Gly

Asp

Ile

Tyr

540

Ala

Arg

Lys

Asp

Pro

620

Gly

Val

Cys

Val

Leu
700

Phe

Val

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Ala

Lys

445

Arg

Ala

Ser

Leu

Gln

525

Arg

Ala

Cys

Val

Pro

605

Lys

Lys

Thr

Thr

Ile
685

Val

Ile

Ser

Lys

Ile

Pro

350

Leu

Asn

Ser

Arg

Leu

430

Gly

Ile

Phe

Asn

Ala

510

Phe

Gln

Leu

Met

Asn

590

Val

Ala

Thr

Ser

Phe
670
Pro

Ile

Phe

Val

Cys

Ser

335

Pro

Val

Gly

Asp

Trp

415

His

Gly

Phe

Thr

Met

495

Ala

Val

Arg

Gln

Ile

575

Ala

Thr

Glu

Thr

Thr

655

Arg

Glu

Leu

Arg

Leu

Lys

320

Lys

Ser

Lys

Gln

Gly

400

Gln

Asn

Gly

Ala

Val

480

Thr

Leu

His

Ala

Ile

560

Ser

Pro

Ser

Val

Thr

640

Leu

Arg

Leu

Gly

Leu
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US 9,441,044 B2

-continued

705

710

715

720

Arg Lys Gly Arg Met Met Asp Val Lys Lys Cys Gly Ile Gln Asp Thr

725

730

Asn Ser Lys Lys Gln Ser Asp Thr His Leu Glu Glu Thr

<210>
<211>
<212>
<213>

<400>

740

SEQUENCE :

Met Arg Ile Phe

1

Asn

Gly

Asp

Ile

Tyr

Ala

Arg

Lys

Asp
145

Cys

Val

225

Leu

Phe

Gly

Glu

305

Pro

Ala

Ser

Leu

50

Gln

Arg

Ala

Cys

Val

130

Pro

Lys

Lys

Thr

Thr

210

Ile

Val

Ile

Ile

Thr

290

Thr

Ser

Phe

Asn

35

Ala

Phe

Gln

Leu

Met

115

Asn

Val

Ala

Thr

Ser

195

Phe

Pro

Ile

Phe

Gln

275

Gly

His

Val

Thr

20

Met

Ala

Val

Arg

Gln

100

Ile

Ala

Thr

Glu

Thr

180

Thr

Arg

Glu

Leu

Arg

260

Asp

Gly

Thr

Phe

SEQ ID NO 43
LENGTH:
TYPE: PRT
ORGANISM:

678

Homo sapiens

43

Ala

Val

Thr

Leu

His

Ala

85

Ile

Ser

Pro

Ser

Val

165

Thr

Leu

Arg

Leu

Gly

245

Leu

Thr

Gly

Cys

Leu
325

Val

Thr

Ile

Ile

Gly

70

Arg

Thr

Tyr

Tyr

Glu

150

Ile

Thr

Arg

Leu

Pro

230

Ala

Arg

Asn

Gly

Pro
310

Phe

Phe

Val

Glu

Val

55

Glu

Leu

Asp

Gly

Asn

135

His

Trp

Asn

Ile

Asp

215

Leu

Ile

Lys

Ser

Ser
295

Pro

Pro

Ile

Pro

Cys

40

Tyr

Glu

Leu

Val

Gly

120

Lys

Glu

Thr

Ser

Asn

200

Pro

Ala

Leu

Gly

Lys

280

Gly

Cys

Pro

745

Phe

Lys

25

Lys

Trp

Asp

Lys

Lys

105

Ala

Ile

Leu

Ser

Lys

185

Thr

Glu

His

Leu

Arg

265

Lys

Gly

Pro

Lys

Met

Asp

Phe

Glu

Leu

Asp

90

Leu

Asp

Asn

Thr

Ser

170

Arg

Thr

Glu

Pro

Cys

250

Met

Gln

Gly

Ala

Pro
330

Thr

Leu

Pro

Met

Lys

75

Gln

Gln

Tyr

Gln

Cys

155

Asp

Glu

Thr

Asn

Pro

235

Leu

Met

Ser

Gly

Pro

315

Lys

Tyr

Tyr

Val

Glu

60

Val

Leu

Asp

Lys

Arg

140

Gln

His

Glu

Asn

His

220

Asn

Gly

Asp

Asp

Ser
300

Glu

Asp

Trp

Val

Glu

45

Asp

Gln

Ser

Ala

Arg

125

Ile

Ala

Gln

Lys

Glu

205

Thr

Glu

Val

Val

Thr

285

Gly

Leu

Thr

His

Val

30

Lys

Lys

His

Leu

Gly

110

Ile

Leu

Glu

Val

Leu

190

Ile

Ala

Arg

Ala

Lys

270

His

Gly

Leu

Leu

735

Leu

15

Glu

Gln

Asn

Ser

Gly

95

Val

Thr

Val

Gly

Leu

175

Phe

Phe

Glu

Thr

Leu

255

Lys

Leu

Gly

Gly

Met
335

Leu

Tyr

Leu

Ile

Ser

Asn

Tyr

Val

Val

Tyr

160

Ser

Asn

Tyr

Leu

His

240

Thr

Cys

Glu

Gly

Gly

320

Ile
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US 9,441,044 B2

-continued

Ser

Asp

Asn

Val

385

Glu

Lys

Thr

Thr

Glu

465

Leu

Lys

Glu

Gly

Ser

545

Lys

Lys

Lys

Leu

625

Leu

Ala

Ile

Arg

Pro

Ala

370

Val

Tyr

Thr

Leu

Cys

450

Ser

Asp

Ser

Ala

Lys

530

Ala

Leu

Asn

Lys

Pro

610

Arg

Lys

Thr

Ile

Thr

Glu

355

Lys

Ser

Lys

Ile

Pro

435

Leu

Asn

Ser

Arg

Leu

515

Gly

Pro

Leu

Pro

Ala

595

Leu

Pro

Gly

Ile

Ser
675

Pro

340

Val

Thr

Val

Cys

Ser

420

Pro

Val

Gly

Asp

Trp

500

His

Gly

Thr

Leu

Lys

580

Thr

Glu

Arg

Ser

Val

660

Thr

Glu

Lys

Lys

Leu

Lys

405

Lys

Ser

Lys

Gln

Gly

485

Gln

Asn

Gly

Ser

Asp

565

Leu

Glu

Glu

Asp

Glu

645

Glu

Leu

<210> SEQ ID NO 44

<211> LENGTH:

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

677

44

Val

Phe

Pro

Thr

390

Val

Ala

Arg

Gly

Pro

470

Ser

Gln

His

Gly

Ser

550

Leu

Thr

Leu

Val

Leu

630

Thr

Phe

Thr

Thr

Asn

Arg

375

Val

Ser

Lys

Glu

Phe

455

Glu

Phe

Gly

Tyr

Ser

535

Ser

Gln

Arg

Lys

Leu

615

Ile

Thr

Leu

Cys

Trp

360

Glu

Leu

Asn

Gly

Glu

440

Tyr

Asn

Phe

Asn

Thr

520

Gly

Thr

Met

Met

His

600

Asn

Ser

Phe

Asn

Val

345

Tyr

Glu

His

Lys

Gln

425

Met

Pro

Asn

Leu

Val

505

Gln

Gly

Lys

Ile

Leu

585

Leu

Leu

Asn

Met

Arg
665

Val

Val

Gln

Gln

Ala

410

Pro

Thr

Ser

Tyr

Tyr

490

Phe

Lys

Gly

Lys

Leu

570

Thr

Gln

Ala

Ile

Cys

650

Trp

Val

Asp

Tyr

Asp

395

Leu

Arg

Lys

Asp

Lys

475

Ser

Ser

Ser

Gly

Thr

555

Asn

Phe

Cys

Gln

Asn

635

Glu

Ile

Asp Val Ser

Gly

Asn

380

Trp

Pro

Glu

Asn

Ile

460

Thr

Lys

Cys

Leu

Ser

540

Gln

Gly

Lys

Leu

Ser

620

Val

Tyr

Thr

Val

365

Ser

Leu

Ala

Pro

Gln

445

Ala

Thr

Leu

Ser

Ser

525

Gly

Leu

Ile

Phe

Glu

605

Lys

Ile

Ala

Phe

350

Glu

Thr

Asn

Pro

Gln

430

Val

Val

Pro

Thr

Val

510

Leu

Gly

Gln

Asn

Tyr

590

Glu

Asn

Val

Asp

Cys
670

His

val

Tyr

Gly

Ile

415

Val

Ser

Glu

Pro

Val

495

Met

Ser

Gly

Leu

Asn

575

Met

Glu

Phe

Leu

Glu

655

Gln

Glu

His

Arg

Lys

400

Tyr

Leu

Trp

Val

480

His

Pro

Gly

Glu

560

Tyr

Pro

Leu

His

Glu

640

Thr

Ser

Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu Gln Leu Glu His

1

5

10

15

Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile Asn Asn Tyr Lys

20

25

30
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185

-continued

186

Arg

Lys

Thr

Ile

Gly

145

Leu

Leu

Ser

Glu

Thr

225

Asn

Pro

Gln

Pro

Thr

Gly
385

Lys

Pro

Ala

Leu

Pro

Gly

Ile

Ser

130

Gly

Gly

Met

His

Val

210

Tyr

Gly

Ile

Val

Ser

290

Glu

Pro

Val

Met

Ser

370

Gly

Leu

Glu

Gln

Lys

35

Thr

Glu

Arg

Ser

Val

115

Thr

Gly

Gly

Ile

Glu

195

His

Arg

Lys

Glu

Tyr

275

Leu

Trp

Val

Asp

His

355

Pro

Gly

Leu

Tyr

Leu
435

Leu

Glu

Glu

Asp

Glu

100

Glu

Leu

Ser

Pro

Ser

180

Asp

Asn

Val

Glu

Lys

260

Thr

Thr

Glu

Leu

Lys

340

Glu

Gly

Ser

Asn

Gly
420

Asp

Thr

Leu

Val

Leu

85

Thr

Phe

Thr

Thr

Ser

165

Arg

Pro

Ala

Val

Tyr

245

Thr

Leu

Cys

Ser

Asp

325

Ser

Ala

Lys

Arg

Ala
405

Ser

Leu

Arg

Lys

Leu

70

Ile

Thr

Leu

Gly

His

150

Val

Thr

Glu

Lys

Ser

230

Lys

Ile

Pro

Leu

Asn

310

Ser

Arg

Leu

Gly

Ile
390
Phe

Asn

Ala

Met Leu Thr Phe Lys Phe Tyr Met Pro
40 45

His Leu Gln Cys Leu Glu Glu Glu Leu
Asn Leu Ala Gln Ser Lys Asn Phe His
75

Ser Asn Ile Asn Val Ile Val Leu Glu
90 95

Phe Met Cys Glu Tyr Ala Asp Glu Thr
105 110

Asn Arg Trp Ile Thr Phe Cys Gln Ser
120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser
135 140

Thr Cys Pro Pro Cys Pro Ala Pro Glu
155

Phe Leu Phe Pro Pro Lys Pro Lys Asp
170 175

Pro Glu Val Thr Cys Val Val Val Asp
185 190

Val Lys Phe Asn Trp Tyr Val Asp Gly
200 205

Thr Lys Pro Arg Glu Glu Gln Tyr Asn
215 220

Val Leu Thr Val Leu His Gln Asp Trp
235

Cys Lys Val Ser Asn Lys Ala Leu Pro
250 255

Ser Lys Ala Lys Gly Gln Pro Arg Glu
265 270

Pro Ser Arg Glu Glu Met Thr Lys Asn
280 285

Val Lys Gly Phe Tyr Pro Ser Asp Ile
295 300

Gly Gln Pro Glu Asn Asn Tyr Lys Thr
315

Asp Gly Ser Phe Phe Leu Tyr Ser Lys
330 335

Trp Gln Gln Gly Asn Val Phe Ser Cys
345 350

His Asn His Tyr Thr Gln Lys Ser Leu
360 365

Gly Gly Gly Ser Gly Gly Gly Gly Ser
375 380

Phe Ala Val Phe Ile Phe Met Thr Tyr
395

Thr Val Thr Val Pro Lys Asp Leu Tyr
410 415

Met Thr Ile Glu Cys Lys Phe Pro Val
425 430

Ala Leu Ile Val Tyr Trp Glu Met Glu
440 445

Lys

Lys

Leu

80

Leu

Ala

Ile

Gly

Leu

160

Thr

Val

Val

Ser

Leu

240

Ala

Pro

Gln

Ala

Thr

320

Leu

Ser

Ser

Gly

Trp

400

Val

Glu

Asp
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-continued

188

Lys

His

465

Leu

Gly

Ile

Leu

Glu

545

Leu

Ile

Ala

Arg

625

Ala

Lys

Asn

450

Ser

Gly

Val

Thr

Val

530

Gly

Leu

Phe

Phe

Glu

610

Thr

Leu

Lys

Leu

Ile

Ser

Asn

TyTr

Val

515

Val

Tyr

Ser

Asn

Tyr

595

Leu

His

Thr

Cys

Glu
675

Ile

Tyr

Ala

Arg

500

Lys

Asp

Pro

Gly

Val

580

Cys

Val

Leu

Phe

Gly

660

Glu

Gln

Arg

Ala

485

Cys

Val

Pro

Lys

Lys

565

Thr

Thr

Ile

Val

Ile

645

Ile

Thr

<210> SEQ ID NO 45

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln

1

Thr

Tyr

Ile

Leu

65

Ser

Cys

Gln

Val Gln Leu

Leu

Tyr

Gly

50

Asn

Leu

Ala

Gly

Phe
130

Ser

Trp

TyTr

Asn

Lys

Ser

Val

115

Pro

Leu

20

Phe

Ile

Arg

Leu

Asn

100

Leu

Leu

755

Phe

Gln

470

Leu

Met

Asn

Val

Ala

550

Thr

Ser

Phe

Pro

Ile

630

Phe

Gln

Val

455

Arg

Gln

Ile

Ala

Thr

535

Glu

Thr

Thr

Arg

Glu

615

Leu

Arg

Asp

Homo sapiens

45

Gln

Thr

Trp

Tyr

Val

Arg

85

Ile

Val

Ala

Glu

Cys

Ile

Gly

Ser

70

Ser

Leu

Thr

Pro

Ala

Ser

Arg

Ser

55

Ile

Val

Lys

Val

Ser
135

His

Ala

Ile

Ser

Pro

520

Ser

Val

Thr

Leu

Arg

600

Leu

Gly

Leu

Thr

Gly

Val

Gln

40

Gly

Ser

Thr

Tyr

Ser

120

Ser

Gly

Arg

Thr

TyTr

505

Tyr

Glu

Ile

Thr

Arg

585

Leu

Pro

Ala

Arg

Asn
665

Pro

Ser

25

Ser

Gly

Ile

Ala

Leu
105

Ser

Lys

Glu

Leu

Asp

490

Gly

Asn

His

Trp

Asn

570

Ile

Asp

Leu

Ile

Lys

650

Ser

Gly

10

Gly

Pro

Gly

Asp

Ala

90

His

Ala

Ser

Glu

Leu

475

Val

Gly

Lys

Glu

Thr

555

Ser

Asn

Pro

Ala

Leu

635

Gly

Lys

Leu

Gly

Gly

Thr

Thr

75

Asp

Trp

Ser

Thr

Asp

460

Lys

Lys

Ala

Ile

Leu

540

Ser

Lys

Thr

Glu

His

620

Leu

Arg

Lys

Val

Ser

Lys

Asn

60

Ser

Thr

Leu

Thr

Ser
140

Leu

Asp

Leu

Asp

Asn

525

Thr

Ser

Arg

Thr

Glu

605

Pro

Cys

Met

Gln

Lys

Ile

Gly

Tyr

Lys

Ala

Leu

Lys

125

Gly

Lys

Gln

Gln

TyTr

510

Gln

Cys

Asp

Glu

Thr

590

Asn

Pro

Leu

Met

Ser
670

Pro

Ser

30

Leu

Asn

Asn

Val

Tyr
110

Gly

Gly

Val

Leu

Asp

495

Lys

Arg

Gln

His

Glu

575

Asn

His

Asn

Gly

Asp

655

Asp

Ser

15

Gly

Glu

Pro

Leu

Tyr

95

Trp

Pro

Thr

Gln

Ser

480

Ala

Arg

Ile

Ala

Gln

560

Lys

Glu

Thr

Glu

Val

640

Val

Thr

Glu

Asp

Trp

Ser

Phe

80

Tyr

Gly

Ser

Ala
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189

-continued

190

Ala
145

Ser

Pro

Lys

Asp

225

Gly

Ile

Glu

Arg
305
Lys

Glu

Tyr

Trp
385

Gly
465

Tyr

Leu

Ile

545

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly

450

Ser

Asn

Gly

Asp

Ile

530

Tyr

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

Arg

Ala

Ser

Leu
515

Gln

Arg

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Gly

Ile

Phe

Asn

500

Ala

Phe

Gln

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gly

Phe

Thr

485

Met

Ala

Val

Arg

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Gly

Ala

470

Val

Thr

Leu

His

Ala
550

Lys Asp Tyr Phe Pro Glu Pro Val Thr
155

Leu Thr Ser Gly Val His Thr Phe Pro
170 175

Leu Tyr Ser Leu Ser Ser Val Val Thr
185 190

Thr Gln Thr Tyr Ile Cys Asn Val Asn
200 205

Val Asp Lys Arg Val Glu Pro Lys Ser
215 220

Pro Pro Cys Pro Ala Pro Glu Leu Leu
235

Phe Pro Pro Lys Pro Lys Asp Thr Leu
250 255

Val Thr Cys Val Val Val Asp Val Ser
265 270

Phe Asn Trp Tyr Val Asp Gly Val Glu
280 285

Pro Arg Glu Glu Gln Tyr Asn Ser Thr
295 300

Thr Val Leu His Gln Asp Trp Leu Asn
315

Val Ser Asn Lys Ala Leu Pro Ala Pro
330 335

Ala Lys Gly Gln Pro Arg Glu Pro Gln
345 350

Arg Asp Glu Leu Thr Lys Asn Gln Val
360 365

Gly Phe Tyr Pro Ser Asp Ile Ala Val
375 380

Pro Glu Asn Asn Tyr Lys Thr Thr Pro
395

Ser Phe Phe Leu Tyr Ser Lys Leu Thr
410 415

Gln Gly Asn Val Phe Ser Cys Ser Val
425 430

His Tyr Thr Gln Lys Ser Leu Ser Leu
440 445

Gly Ser Gly Gly Gly Gly Ser Gly Gly
455 460

Val Phe Ile Phe Met Thr Tyr Trp His
475

Thr Val Pro Lys Asp Leu Tyr Val Val
490 495

Ile Glu Cys Lys Phe Pro Val Glu Lys
505 510

Ile Val Tyr Trp Glu Met Glu Asp Lys
520 525

Gly Glu Glu Asp Leu Lys Val Gln His
535 540

Arg Leu Leu Lys Asp Gln Leu Ser Leu
555

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Gly

Leu

480

Glu

Gln

Asn

Ser

Gly
560
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-continued

192

Asn

Tyr

Tyr

625

Ser

Asn

Tyr

Leu

His

705

Thr

Cys

Glu

Ala

Arg

Lys

Asp

610

Pro

Gly

Val

Cys

Val

690

Leu

Phe

Gly

Glu

Ala

Cys

Val

595

Pro

Lys

Lys

Thr

Thr

675

Ile

Val

Ile

Ile

Thr
755

Leu

Met

580

Asn

Val

Ala

Thr

Ser

660

Phe

Pro

Ile

Phe

Gln
740

Gln Ile Thr Asp
565

Ile Ser Tyr Gly
Ala Pro Tyr Asn
600

Thr Ser Glu His
615

Glu Val Ile Trp
630

Thr Thr Thr Asn
645

Thr Leu Arg Ile
Arg Arg Leu Asp
680

Glu Leu Pro Leu
695

Leu Gly Ala Ile
710

Arg Leu Arg Lys
725

Asp Thr Asn Ser

<210> SEQ ID NO 46

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Met Gly Val Leu

1

Leu

Ala

Tyr

Gln

65

Gly

Ser

Thr

Tyr

Pro

145

Thr

Leu

Val

Ala

50

Ala

Asn

Gly

Gly

Leu
130

Cys

Cys

Phe

Val

35

Ser

Asp

Glu

Asn

Leu
115
Gly

Pro

Pro

Pro

20

Leu

Pro

Ser

Leu

Gln

100

Tyr

Ile

Asp

Pro

687

Homo sapiens
46

Leu Thr Gln Arg

Ser Met Ala Ser

Ala Ser Ser Arg

40

Gly Lys Ala Thr
55

Gln Val Thr Glu

Thr Phe Leu Asp
85

Val Asn Leu Thr
Ile Cys Lys Val
120

Gly Asn Gly Thr
135

Ser Asp Gln Glu
150

Cys Pro Ala Pro
165

Val

Gly

585

Lys

Glu

Thr

Ser

Asn

665

Pro

Ala

Leu

Gly

Lys
745

Thr

Met

25

Gly

Glu

Val

Asp

Ile

105

Glu

Gln

Pro

Glu

Lys

570

Ala

Ile

Leu

Ser

Lys

650

Thr

Glu

His

Leu

Arg

730

Lys

Leu

10

Ala

Ile

Val

Cys

Ser

90

Gln

Leu

Ile

Lys

Leu
170

Leu

Asp

Asn

Thr

Ser

635

Arg

Thr

Glu

Pro

Cys

715

Met

Gln

Leu

Met

Ala

Arg

Ala

Ile

Gly

Met

Tyr

Ser

155

Leu

Gln

Tyr

Gln

Cys

620

Asp

Glu

Thr

Asn

Pro

700

Leu

Met

Ser

Ser

His

Ser

Val

60

Ala

Cys

Leu

Tyr

Val
140

Cys

Gly

Asp

Lys

Arg

605

Gln

His

Glu

Asn

His

685

Asn

Gly

Asp

Asp

Leu

Val

Phe

45

Thr

Thr

Thr

Arg

Pro

125

Ile

Asp

Gly

Ala

Arg

590

Ile

Ala

Gln

Lys

Glu

670

Thr

Glu

Val

Val

Thr
750

Val

Ala

30

Val

Val

Tyr

Gly

Ala

110

Pro

Asp

Lys

Pro

Gly

575

Ile

Leu

Glu

Val

Leu

655

Ile

Ala

Arg

Ala

Lys

735

His

Leu

15

Gln

Cys

Leu

Met

Thr

95

Met

Pro

Pro

Thr

Ser
175

Val

Thr

Val

Gly

Leu

640

Phe

Phe

Glu

Thr

Leu

720

Lys

Leu

Ala

Pro

Glu

Arg

Met

Ser

Asp

Tyr

Glu

His

160

Val
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193

-continued

194

Phe

Pro

Thr
225

Pro

305

Gly

Asp

Trp

Gly
385
Phe

Thr

Ala

Val

465

Arg

Gln

Ile

Ala

Thr

545

Glu

Thr

Leu

Glu

Lys

210

Lys

Leu

Lys

Lys

Ser

290

Lys

Gln

Gly

Gln

Asn

370

Gly

Ala

Val

Thr

Leu

450

His

Ala

Ile

Ser

Pro

530

Ser

Val

Thr

Phe

Val

195

Phe

Pro

Thr

Val

Ala

275

Arg

Gly

Pro

Ser

Gln

355

His

Gly

Val

Thr

Ile

435

Ile

Gly

Arg

Thr

TyTr

515

Tyr

Glu

Ile

Thr

Pro

180

Thr

Asn

Arg

Val

Ser

260

Lys

Asp

Phe

Glu

Phe

340

Gly

Tyr

Ser

Phe

Val

420

Glu

Val

Glu

Leu

Asp

500

Gly

Asn

His

Trp

Asn
580

Pro

Cys

Trp

Glu

Leu

245

Asn

Gly

Glu

Tyr

Asn

325

Phe

Asn

Thr

Gly

Ile

405

Pro

Cys

Tyr

Glu

Leu

485

Val

Gly

Lys

Glu

Thr
565

Ser

Lys

Val

Tyr

Glu

230

His

Lys

Gln

Leu

Pro

310

Asn

Leu

Val

Gln

Gly

390

Phe

Lys

Lys

Trp

Asp

470

Lys

Lys

Ala

Ile

Leu
550

Ser

Lys

Pro Lys Asp Thr Leu Met Ile Ser Arg
185 190

Val Val Asp Val Ser His Glu Asp Pro
200 205

Val Asp Gly Val Glu Val His Asn Ala
215 220

Gln Tyr Asn Ser Thr Tyr Arg Val Val
235

Gln Asp Trp Leu Asn Gly Lys Glu Tyr
250 255

Ala Leu Pro Ala Pro Ile Glu Lys Thr
265 270

Pro Arg Glu Pro Gln Val Tyr Thr Leu
280 285

Thr Lys Asn Gln Val Ser Leu Thr Cys
295 300

Ser Asp Ile Ala Val Glu Trp Glu Ser
315

Tyr Lys Thr Thr Pro Pro Val Leu Asp
330 335

Tyr Ser Lys Leu Thr Val Asp Lys Ser
345 350

Phe Ser Cys Ser Val Met His Glu Ala
360 365

Lys Ser Leu Ser Leu Ser Pro Gly Lys
375 380

Gly Gly Ser Gly Gly Gly Gly Ser Arg
395

Met Thr Tyr Trp His Leu Leu Asn Ala
410 415

Asp Leu Tyr Val Val Glu Tyr Gly Ser
425 430

Phe Pro Val Glu Lys Gln Leu Asp Leu
440 445

Glu Met Glu Asp Lys Asn Ile Ile Gln
455 460

Leu Lys Val Gln His Ser Ser Tyr Arg
475

Asp Gln Leu Ser Leu Gly Asn Ala Ala
490 495

Leu Gln Asp Ala Gly Val Tyr Arg Cys
505 510

Asp Tyr Lys Arg Ile Thr Val Lys Val
520 525

Asn Gln Arg Ile Leu Val Val Asp Pro
535 540

Thr Cys Gln Ala Glu Gly Tyr Pro Lys
555

Ser Asp His Gln Val Leu Ser Gly Lys
570 575

Arg Glu Glu Lys Leu Phe Asn Val Thr
585 590

Thr

Glu

Lys

Ser

240

Lys

Ile

Pro

Leu

Asn

320

Ser

Arg

Leu

Gly

Ile

400

Phe

Asn

Ala

Phe

Gln

480

Leu

Met

Asn

Val

Ala

560

Thr

Ser

Bicara Ex. 1013
Bicara v. JHU - PGR2026-00025



195

US 9,441,044 B2

-continued

196

Thr

Arg

Glu

625

Leu

Arg

Asp

Leu

Arg

610

Leu

Gly

Leu

Thr

Arg

595

Leu

Pro

Ala

Arg

Asn
675

Ile

Asp

Leu

Ile

Lys

660

Ser

Asn Thr Thr Thr
600

Pro Glu Glu Asn
615

Ala His Pro Pro
630

Leu Leu Cys Leu
645

Gly Arg Met Met

Lys Lys Gln Ser
680

<210> SEQ ID NO 47

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Met Arg Ile Phe

1

Asn

Gly

Asp

Ile

65

Tyr

Ala

Arg

Lys

Asp
145

225

Leu

Phe

Gly

Ala

Ser

Leu

50

Gln

Arg

Ala

Cys

Val

130

Pro

Lys

Lys

Thr

Thr

210

Ile

Val

Ile

Ile

Phe

Asn

35

Ala

Phe

Gln

Leu

Met

115

Asn

Val

Ala

Thr

Ser

195

Phe

Pro

Ile

Phe

Gln
275

Thr

20

Met

Ala

Val

Arg

Gln

100

Ile

Ala

Thr

Glu

Thr

180

Thr

Arg

Glu

Leu

Arg
260

Asp

678

Homo sapiens
47

Ala Val Phe Ile

Val Thr Val Pro

Thr Ile Glu Cys

40

Leu Ile Val Tyr
55

His Gly Glu Glu
70

Ala Arg Leu Leu
85

Ile Thr Asp Val
Ser Tyr Gly Gly
120

Pro Tyr Asn Lys
135

Ser Glu His Glu
150

Val Ile Trp Thr
165

Thr Thr Asn Ser

Leu Arg Ile Asn
200

Arg Leu Asp Pro
215

Leu Pro Leu Ala
230

Gly Ala Ile Leu
245

Leu Arg Lys Gly

Thr Asn Ser Lys
280

Asn

His

Asn

Gly

Asp

665

Asp

Phe

Lys

25

Lys

Trp

Asp

Lys

Lys

105

Ala

Ile

Leu

Ser

Lys

185

Thr

Glu

His

Leu

Arg
265

Lys

Glu

Thr

Glu

Val

650

Val

Thr

Met

Asp

Phe

Glu

Leu

Asp

90

Leu

Asp

Asn

Thr

Ser

170

Arg

Thr

Glu

Pro

Cys
250

Met

Gln

Ile

Ala

Arg

635

Ala

Lys

His

Thr

Leu

Pro

Met

Lys

75

Gln

Gln

Tyr

Gln

Cys

155

Asp

Glu

Thr

Asn

Pro

235

Leu

Met

Ser

Phe

Glu

620

Thr

Leu

Lys

Leu

Tyr

Tyr

Val

Glu

60

Val

Leu

Asp

Lys

Arg

140

Gln

His

Glu

Asn

His

220

Asn

Gly

Asp

Asp

Tyr

605

Leu

His

Thr

Cys

Glu
685

Trp

Val

Glu

45

Asp

Gln

Ser

Ala

Arg

125

Ile

Ala

Gln

Lys

Glu

205

Thr

Glu

Val

Val

Thr
285

Cys

Val

Leu

Phe

Gly

670

Glu

His

Val

30

Lys

Lys

His

Leu

Gly

110

Ile

Leu

Glu

Val

Leu

190

Ile

Ala

Arg

Ala

Lys
270

His

Thr

Ile

Val

Ile

655

Ile

Thr

Leu

15

Glu

Gln

Asn

Ser

Gly

95

Val

Thr

Vval

Gly

Leu

175

Phe

Phe

Glu

Thr

Leu
255

Lys

Leu

Phe

Pro

Ile

640

Phe

Gln

Leu

Tyr

Leu

Ile

Ser

80

Asn

Tyr

Val

Val

Tyr

160

Ser

Asn

Tyr

Leu

His

240

Thr

Cys

Glu
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197

-continued

198

Glu
Ser
305

Pro

Lys

Tyr

Glu

385

Lys

Gln

Pro
465

Gln

Gly

545

Ala

Tyr

Gln

Gly

Ser

625

Thr

Tyr

Thr

290

Gln

Ala

Pro

Val

Val

370

Gln

Gln

Ala

Pro

Thr

450

Ser

Tyr

Tyr

Phe

Lys

530

Gly

Val

Ala

Ala

Asn

610

Gly

Gly

Leu

Cys

Gly

Glu

Pro

Lys

Val

355

Asp

TyTr

Asp

Leu

Arg

435

Lys

Asp

Lys

Ser

Ser

515

Ser

Gly

Val

Ser

Asp

595

Glu

Asn

Leu

Gly

Pro
675

Gly

Pro

Glu

Asp

340

Asp

Gly

Asn

Trp

Pro

420

Glu

Asn

Ile

Thr

Lys

500

Cys

Leu

Ser

Leu

Pro

580

Ser

Leu

Gln

Tyr

Ile

660

Asp

Gly

Lys

Leu

325

Thr

Val

Val

Ser

Leu

405

Ala

Pro

Gln

Ala

Thr

485

Leu

Ser

Ser

Gly

Ala

565

Gly

Gln

Thr

Val
Ile
645

Gly

Ser

<210> SEQ ID NO 48

<211> LENGTH:

656

Gly

Ser

310

Leu

Leu

Ser

Glu

Thr

390

Asn

Pro

Gln

Val

Val

470

Pro

Thr

Val

Leu

Gly

550

Ser

Lys

Val

Phe

Asn
630
Cys

Asn

Asp

Ser Gly Gly Gly Gly Ser Gly Gly Gly
295 300

Cys Asp Lys Thr His Thr Cys Pro Pro
315

Gly Gly Pro Ser Val Phe Leu Phe Pro
330 335

Met Ile Ser Arg Thr Pro Glu Val Thr
345 350

His Glu Asp Pro Glu Val Lys Phe Asn
360 365

Val His Asn Ala Lys Thr Lys Pro Arg
375 380

Tyr Arg Val Val Ser Val Leu Thr Val
395

Gly Lys Glu Tyr Lys Cys Lys Val Ser
410 415

Ile Glu Lys Thr Ile Ser Lys Ala Lys
425 430

Val Tyr Thr Leu Pro Pro Ser Arg Asp
440 445

Ser Leu Thr Cys Leu Val Lys Gly Phe
455 460

Glu Trp Glu Ser Asn Gly Gln Pro Glu
475

Pro Val Leu Asp Ser Asp Gly Ser Phe
490 495

Val Asp Lys Ser Arg Trp Gln Gln Gly
505 510

Met His Glu Ala Leu His Asn His Tyr
520 525

Ser Pro Gly Lys Gly Gly Gly Gly Ser
535 540

Gly Gly Ser Ala Met His Val Ala Gln
555

Ser Arg Gly Ile Ala Ser Phe Val Cys
570 575

Ala Thr Glu Val Arg Val Thr Val Leu
585 590

Thr Glu Val Cys Ala Ala Thr Tyr Met
600 605

Leu Asp Asp Ser Ile Cys Thr Gly Thr
615 620

Leu Thr Ile Gln Gly Leu Arg Ala Met
635

Lys Val Glu Leu Met Tyr Pro Pro Pro
650 655

Gly Thr Gln Ile Tyr Val Ile Asp Pro
665 670

Gly

Cys

320

Pro

Cys

Trp

Glu

Leu

400

Asn

Gly

Glu

Tyr

Asn

480

Phe

Asn

Thr

Gly

Pro

560

Glu

Arg

Met

Ser

Asp

640

Tyr

Glu
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199

-continued

200

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Ala Leu Asp Thr
1

Val Arg Gln Leu
20

Ile His Glu Pro
35

Pro Tyr Ile Trp
50

Tyr Asn Gln His
65

Gln Ala Leu Glu
Lys Val Glu Gln
100

Gly Gly Gly Gly
115

His Thr Cys Pro
130

Val Phe Leu Phe
145

Thr Pro Glu Val
Glu Val Lys Phe
180

Lys Thr Lys Pro
195

Ser Val Leu Thr
210

Lys Cys Lys Val
225

Ile Ser Lys Ala
Pro Pro Ser Arg
260

Leu Val Lys Gly
275

Asn Gly Gln Pro
290

Ser Asp Gly Ser
305

Arg Trp Gln Gln
Leu His Asn His
340

Gly Gly Gly Gly
355

Ile Phe Ala Val
370

Phe Thr Val Thr
385

Homo sapiens

48

Asn Tyr Cys Phe Ser Ser Thr Glu Lys Asn Cys

Tyr Ile Asp Phe Arg Lys Asp Leu Gly Trp Lys
25 30

Lys Gly Tyr His Ala Asn Phe Cys Leu Gly Pro

Ser Leu Asp Thr Gln Tyr Ser Lys Val Leu Ala

Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys Val

70 75

Pro Leu Pro Ile Val Tyr Tyr Val Gly Arg Lys
85 90 95

Leu Ser Asn Met Ile Val Arg Ser Cys Lys Cys
105 110

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
120 125

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
135 140

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
150 155

Thr Cys Val Val Val Asp Val Ser His Glu Asp
165 170 175

Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
185 190

Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
200 205

Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
215 220

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
230 235

Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
245 250 255

Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr
265 270

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
280 285

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
295 300

Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
310 315

Gly Asn Val Phe Ser Cys Ser Val Met His Glu
325 330 335

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
345 350

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
360 365

Phe Ile Phe Met Thr Tyr Trp His Leu Leu Asn
375 380

Val Pro Lys Asp Leu Tyr Val Val Glu Tyr Gly
390 395

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Thr

Ser

Arg

160

Pro

Ala

Val

Tyr

Thr

240

Leu

Cys

Ser

Asp

Ser

320

Ala

Lys

Arg

Ala

Ser
400
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201 202

-continued

Asn Met Thr Ile Glu Cys Lys Phe Pro Val Glu Lys Gln Leu Asp Leu
405 410 415

Ala Ala Leu Ile Val Tyr Trp Glu Met Glu Asp Lys Asn Ile Ile Gln
420 425 430

Phe Val His Gly Glu Glu Asp Leu Lys Val Gln His Ser Ser Tyr Arg
435 440 445

Gln Arg Ala Arg Leu Leu Lys Asp Gln Leu Ser Leu Gly Asn Ala Ala
450 455 460

Leu Gln Ile Thr Asp Val Lys Leu Gln Asp Ala Gly Val Tyr Arg Cys
465 470 475 480

Met Ile Ser Tyr Gly Gly Ala Asp Tyr Lys Arg Ile Thr Val Lys Val
485 490 495

Asn Ala Pro Tyr Asn Lys Ile Asn Gln Arg Ile Leu Val Val Asp Pro
500 505 510

Val Thr Ser Glu His Glu Leu Thr Cys Gln Ala Glu Gly Tyr Pro Lys
515 520 525

Ala Glu Val Ile Trp Thr Ser Ser Asp His Gln Val Leu Ser Gly Lys
530 535 540

Thr Thr Thr Thr Asn Ser Lys Arg Glu Glu Lys Leu Phe Asn Val Thr
545 550 555 560

Ser Thr Leu Arg Ile Asn Thr Thr Thr Asn Glu Ile Phe Tyr Cys Thr
565 570 575

Phe Arg Arg Leu Asp Pro Glu Glu Asn His Thr Ala Glu Leu Val Ile
580 585 590

Pro Glu Leu Pro Leu Ala His Pro Pro Asn Glu Arg Thr His Leu Val
595 600 605

Ile Leu Gly Ala Ile Leu Leu Cys Leu Gly Val Ala Leu Thr Phe Ile
610 615 620

Phe Arg Leu Arg Lys Gly Arg Met Met Asp Val Lys Lys Cys Gly Ile
625 630 635 640

Gln Asp Thr Asn Ser Lys Lys Gln Ser Asp Thr His Leu Glu Glu Thr
645 650 655

<210> SEQ ID NO 49

<211> LENGTH: 657

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 49

Met Arg Ile Phe Ala Val Phe Ile Phe Met Thr Tyr Trp His Leu Leu
1 5 10 15

Asn Ala Phe Thr Val Thr Val Pro Lys Asp Leu Tyr Val Val Glu Tyr
20 25 30

Gly Ser Asn Met Thr Ile Glu Cys Lys Phe Pro Val Glu Lys Gln Leu
35 40 45

Asp Leu Ala Ala Leu Ile Val Tyr Trp Glu Met Glu Asp Lys Asn Ile
50 55 60

Ile Gln Phe Val His Gly Glu Glu Asp Leu Lys Val Gln His Ser Ser
65 70 75 80

Tyr Arg Gln Arg Ala Arg Leu Leu Lys Asp Gln Leu Ser Leu Gly Asn
85 90 95

Ala Ala Leu Gln Ile Thr Asp Val Lys Leu Gln Asp Ala Gly Val Tyr
100 105 110

Arg Cys Met Ile Ser Tyr Gly Gly Ala Asp Tyr Lys Arg Ile Thr Val
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-continued

204

Lys
Asp
145

Pro

Gly

Cys

Val

225

Leu

Phe

Gly

Glu

Ser

305

Pro

Ser

Asp

Asn

Val

385

Glu

Lys

Thr

Thr

Glu

465

Leu

Lys

Glu

Gly

Val

130

Pro

Lys

Lys

Thr

Thr

210

Ile

Val

Ile

Ile

Thr

290

Thr

Ser

Arg

Pro

Ala

370

Val

Tyr

Thr

Leu

Cys

450

Ser

Asp

Ser

Ala

Lys
530

115

Asn

Val

Ala

Thr

Ser

195

Phe

Pro

Ile

Phe

Gln

275

Gly

His

Val

Thr

Glu

355

Lys

Ser

Lys

Ile

Pro

435

Leu

Asn

Ser

Arg

Leu
515

Gly

Ala

Thr

Glu

Thr

180

Thr

Arg

Glu

Leu

Arg

260

Asp

Gly

Thr

Phe

Pro

340

Val

Thr

Val

Cys

Ser

420

Pro

Val

Gly

Asp

Trp

500

His

Gly

Pro

Ser

Val

165

Thr

Leu

Arg

Leu

Gly

245

Leu

Thr

Gly

Cys

Leu

325

Glu

Lys

Lys

Leu

Lys

405

Lys

Ser

Lys

Gln

Gly
485
Gln

Asn

Gly

Tyr

Glu

150

Ile

Thr

Arg

Leu

Pro

230

Ala

Arg

Asn

Gly

Pro

310

Phe

Val

Phe

Pro

Thr

390

Val

Ala

Arg

Gly

Pro

470

Ser

Gln

His

Gly

Asn

135

His

Trp

Asn

Ile

Asp

215

Leu

Ile

Lys

Ser

Ser

295

Pro

Pro

Thr

Asn

Arg

375

Val

Ser

Lys

Glu

Phe

455

Glu

Phe

Gly

Tyr

Ser
535

120

Lys

Glu

Thr

Ser

Asn

200

Pro

Ala

Leu

Gly

Lys

280

Gly

Cys

Pro

Cys

Trp

360

Glu

Leu

Asn

Gly

Glu

440

Tyr

Asn

Phe

Asn

Thr
520

Gly

Ile

Leu

Ser

Lys

185

Thr

Glu

His

Leu

Arg

265

Lys

Gly

Pro

Lys

Val

345

Tyr

Glu

His

Lys

Gln

425

Met

Pro

Asn

Leu

Val
505

Gln

Gly

Asn

Thr

Ser

170

Arg

Thr

Glu

Pro

Cys

250

Met

Gln

Gly

Ala

Pro

330

Val

Val

Gln

Gln

Ala

410

Pro

Thr

Ser

Tyr

Tyr

490

Phe

Lys

Gly

Gln

Cys

155

Asp

Glu

Thr

Asn

Pro

235

Leu

Met

Ser

Gly

Pro

315

Lys

Val

Asp

Tyr

Asp

395

Leu

Arg

Lys

Asp

Lys

475

Ser

Ser

Ser

Gly

Arg

140

Gln

His

Glu

Asn

His

220

Asn

Gly

Asp

Asp

Ser

300

Glu

Asp

Asp

Gly

Asn

380

Trp

Pro

Glu

Asn

Ile

460

Thr

Lys

Cys

Leu

Ser
540

125

Ile

Ala

Gln

Lys

Glu

205

Thr

Glu

Val

Val

Thr

285

Gly

Leu

Thr

Val

Val

365

Ser

Leu

Ala

Pro

Gln

445

Ala

Thr

Leu

Ser

Ser
525

Gly

Leu

Glu

Val

Leu

190

Ile

Ala

Arg

Ala

Lys

270

His

Gly

Leu

Leu

Ser

350

Glu

Thr

Asn

Pro

Gln

430

Val

Val

Pro

Thr

Val
510

Leu

Gly

Val

Gly

Leu

175

Phe

Phe

Glu

Thr

Leu

255

Lys

Leu

Gly

Gly

Met

335

His

Val

Tyr

Gly

Ile

415

Vval

Ser

Glu

Pro

Val
495
Met

Ser

Gly

Val

Tyr

160

Ser

Asn

Tyr

Leu

His

240

Thr

Cys

Glu

Gly

Gly

320

Ile

Glu

His

Arg

Lys

400

Glu

Tyr

Leu

Trp

Val

480

Asp

His

Pro

Gly
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-continued

206

Ser
545
Cys

Trp

Cys

Pro
625

<210>
<211>
<212>
<213>

<400>

Ala

Val

Ile

Pro

Tyr

610

Gln

Lys

Leu

Arg

His

Tyr

595

Asn

Ala

Val

Asp

Gln

Glu

580

Ile

Gln

Leu

Glu

SEQUENCE :

Glu Val Gln Leu

1

Ser

Ala

Ser

Glu

65

Leu

Ala

Gln

Ala
145

Pro

Lys

Asp

225

Gly

Leu

Met

Ala

50

Gly

Gln

Leu

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro
210

Lys

Pro

Arg

His

35

Ile

Arg

Met

Val

Thr

115

Pro

Gly

Asn

Gln

Ser
195
Ser

Thr

Ser

Leu

20

Trp

Thr

Phe

Asn

Ser

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

Leu

565

Pro

Trp

His

Glu

Gln
645

SEQ ID NO 50
LENGTH:
TYPE: PRT
ORGANISM: Homo sapiens

578

50

Val

Ser

Val

Trp

Thr

Ser

Tyr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe
245

Asn

550

Tyr

Lys

Ser

Asn

Pro

630

Leu

Glu

Cys

Arg

Asn

Ile

Leu

Leu

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Tyr

Ile

Gly

Leu

Pro

615

Leu

Ser

Ser

Ala

Gln

Ser

55

Ser

Arg

Ser

Val

Ser

135

Lys

Leu

Leu

Thr

Val
215

Pro

Phe

Cys

Asp

Tyr

Asp

600

Gly

Pro

Asn

Gly

Ala

Ala

40

Gly

Arg

Ala

Thr

Ser

120

Ser

Asp

Thr

Tyr

Gln
200
Asp

Pro

Pro

Phe

Phe

His

585

Thr

Ala

Ile

Met

Gly

Ser

25

Pro

His

Asp

Glu

Ala

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Ser

Arg

570

Ala

Gln

Ser

Val

Ile
650

Gly

Gly

Gly

Ile

Asn

Asp

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys
250

Ser

555

Lys

Asn

Tyr

Ala

Tyr

635

Val

Leu

Phe

Lys

Asp

Ala

Thr

Ser

Ser

Thr

Pro

155

Val

Ser

Ile

Ala

Ala
235

Pro

Thr

Asp

Phe

Ser

Ala

620

Tyr

Arg

Val

Thr

Gly

Tyr

60

Lys

Ala

Leu

Thr

Ser

140

Glu

His

Ser

Cys

Glu
220

Pro

Lys

Glu

Leu

Cys

Lys

605

Pro

Val

Ser

Gln

Phe

Leu

45

Ala

Asn

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Lys

Gly

Leu

590

Val

Cys

Gly

Cys

Pro

Asp

Glu

Asp

Ser

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Asn

Trp

575

Gly

Leu

Cys

Arg

Lys
655

Gly

Asp

Trp

Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu
255

Cys

560

Lys

Pro

Ala

Val

Lys

640

Cys

Arg

Tyr

Val

Val

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met
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-continued

Ile

Glu

Arg

305

Lys

Glu

Tyr

Leu

Trp
385

Pro

Gly

465

Cys

Lys

Pro

Ala

Val

545

Lys

Cys

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly

450

Ser

Cys

Trp

Cys

Leu

530

Pro

Pro

Ser

Arg

Pro

275

Ala

Val

TyTr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

Ala

Val

Ile

Pro

515

TyTr

Gln

Lys

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Gly

Leu

Arg

His

500

Tyr

Asn

Ala

Val

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gly

Asp

Gln

485

Glu

Ile

Gln

Leu

Glu
565

<210> SEQ ID NO 51

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE :

Leu Pro Ala Gln

1

Thr Cys Arg Leu

20

Ser Lys Cys Ser

35

594

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Gly

Thr

470

Leu

Pro

Trp

His

Glu

550

Gln

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Gly

455

Asn

Tyr

Lys

Ser

Asn

535

Pro

Leu

Homo sapiens

51

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Ty

440

Ser

Tyr

Ile

Gly

Leu

520

Pro

Leu

Ser

Val Ala Phe Thr

5

Arg Glu Tyr Tyr

Pro Gly Gln His

40

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Gly

Cys

Asp

Tyr

505

Asp

Gly

Pro

Asn

Pro

Asp

Ala

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

Phe

Phe

490

His

Thr

Ala

Ile

Met
570

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Gly

Ser

475

Arg

Ala

Gln

Ser

Val

555

Ile

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Gly

460

Ser

Lys

Asn

Tyr

Ala

540

Tyr

Val

Tyr Ala Pro

10

Gln Thr Ala

Lys Val Phe

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

445

Ser

Thr

Asp

Phe

Ser

525

Ala

Tyr

Arg

Glu

Gln

Cys
45

Val Ser
270

Val Glu

Ser Thr

Leu Asn

Ala Pro
335

Pro Gln
350

Gln Val

Ala Val

Thr Pro

Leu Thr
415

Ser Val
430

Ser Leu

Gly Gly

Glu Lys

Leu Gly
495

Cys Leu
510

Lys Val

Pro Cys

Val Gly

Ser Cys
575

Pro Gly
15

Met Cys
30

Thr Lys

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Gly

Asn

480

Gly

Leu

Cys

Arg

560

Lys

Ser

Cys

Thr
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209

-continued

210

Ser

Trp

Asp

Thr

Arg

Arg

Gly

145

Gln

Pro

Pro

225

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

385

Trp

Asp

Asn

Gln

Cys

Leu

Pro

130

Thr

Ile

Cys

Leu

Glu

210

Ser

Lys

Pro

Ser

Asp

290

Asn

Val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu
450

Thr

Trp

Val

Arg

Cys

115

Gly

Phe

Cys

Thr

Pro

195

Pro

Pro

Thr

Ser

Arg

275

Pro

Ala

Val

Tyr

Thr

355

Leu

Cys

Ser

Asp

Ser
435

Ala

Val

Val

Glu

Pro

100

Ala

Thr

Ser

Asn

Ser

180

Gln

Ser

Pro

His

Val

260

Thr

Glu

Lys

Ser

Lys

340

Ile

Pro

Leu

Asn

Ser

420

Arg

Leu

Cys

Pro

Thr

85

Gly

Pro

Glu

Asn

Val

165

Thr

Pro

Thr

Ala

Thr

245

Phe

Pro

Val

Thr

Val

325

Cys

Ser

Pro

Val

Gly

405

Asp

Trp

His

Asp

Glu

70

Gln

Trp

Leu

Thr

Thr

150

Val

Ser

Val

Ala

Glu

230

Cys

Leu

Glu

Lys

Lys

310

Leu

Lys

Lys

Ser

Lys

390

Gln

Gly

Gln

Asn

Ser Cys Glu Asp Ser Thr Tyr Thr Gln

Cys Leu Ser Cys Gly Ser Arg Cys Ser

Ala Cys Thr Arg Glu Gln Asn Arg Ile

90 95

Tyr Cys Ala Leu Ser Lys Gln Glu Gly
105 110

Arg Lys Cys Arg Pro Gly Phe Gly Val
120 125

Ser Asp Val Val Cys Lys Pro Cys Ala
135 140

Thr Ser Ser Thr Asp Ile Cys Arg Pro
155

Ala Ile Pro Gly Asn Ala Ser Met Asp
170 175

Pro Thr Arg Ser Met Ala Pro Gly Ala
185 190

Ser Thr Arg Ser Gln His Thr Gln Pro
200 205

Pro Ser Thr Ser Phe Leu Leu Pro Met
215 220

Gly Ser Thr Gly Asp Glu Pro Lys Ser
235

Pro Pro Cys Pro Ala Pro Glu Leu Leu
250 255

Phe Pro Pro Lys Pro Lys Asp Thr Leu
265 270

Val Thr Cys Val Val Val Asp Val Ser
280 285

Phe Asn Trp Tyr Val Asp Gly Val Glu
295 300

Pro Arg Glu Glu Gln Tyr Asn Ser Thr
315

Thr Val Leu His Gln Asp Trp Leu Asn
330 335

Val Ser Asn Lys Ala Leu Pro Ala Pro
345 350

Ala Lys Gly Gln Pro Arg Glu Pro Gln
360 365

Arg Glu Glu Met Thr Lys Asn Gln Val
375 380

Gly Phe Tyr Pro Ser Asp Ile Ala Val
395

Pro Glu Asn Asn Tyr Lys Thr Thr Pro
410 415

Ser Phe Phe Leu Tyr Ser Lys Leu Thr
425 430

Gln Gly Asn Val Phe Ser Cys Ser Val
440 445

His Tyr Thr Gln Lys Ser Leu Ser Leu
455 460

Leu

Ser

Cys

Cys

Ala

Pro

His

160

Ala

Val

Thr

Gly

Cys

240

Gly

Met

His

Val

Tyr

320

Gly

Ile

Val

Ser

Glu

400

Pro

Val

Met

Ser
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-continued

212

Pro

465

Gly

Cys

Lys

Pro

Ala

545

Lys

Cys

<210>
<211>
<212>
<213>

<400>

Ile

Tyr
65
Gln

Lys

Gly

Val
145

Thr

Glu

Lys

Ser

Lys
225

Gly

Ser

Cys

Trp

Cys

530

Leu

Pro

Pro

Ser

Lys

Ala

Val

Ile

515

Pro

TyTr

Gln

Lys

Gly

Leu

Arg

500

His

Tyr

Asn

Ala

Val
580

SEQUENCE :

Leu Asp Thr

Arg

His

Tyr

50

Asn

Ala

Val

Gly

Thr

130

Phe

Pro

Val

Thr

Val

210

Cys

Gln

Glu

35

Ile

Gln

Leu

Glu

Gly

115

Cys

Leu

Glu

Lys

Lys

195

Leu

Lys

Leu

20

Pro

Trp

His

Glu

Gln

100

Gly

Pro

Phe

Val

Phe

180

Pro

Thr

Val

Gly Gly Gly Ser
470

Asp Thr Asn Tyr
485

Gln Leu Tyr Ile
Glu Pro Lys Gly
520

Ile Trp Ser Leu
535

Gln His Asn Pro
550

Leu Glu Pro Leu
565

Glu Gln Leu Ser

SEQ ID NO 52
LENGTH:
TYPE: PRT
ORGANISM:

602

Homo sapiens
52

Asn Tyr Cys Phe

Tyr Ile Asp Phe

Lys Gly Tyr His

40

Ser Leu Asp Thr
55

Asn Pro Gly Ala
70

Pro Leu Pro Ile
85

Leu Ser Asn Met
Ser Gly Gly Gly
120

Pro Cys Pro Ala
135

Pro Pro Lys Pro
150

Thr Cys Val Val
165

Asn Trp Tyr Val
Arg Glu Glu Gln
200

Val Leu His Gln
215

Ser Asn Lys Ala
230

Gly

Cys

Asp

505

TyTr

Asp

Gly

Pro

Asn
585

Ser

Arg

25

Ala

Gln

Ser

Val

Ile

105

Gly

Pro

Lys

Val

Asp
185
Tyr

Asp

Leu

Gly

Phe

490

Phe

His

Thr

Ala

Ile

570

Met

Ser

10

Lys

Asn

Tyr

Ala

Tyr

90

Val

Ser

Glu

Asp

Asp

170

Gly

Asn

Trp

Pro

Gly

475

Ser

Arg

Ala

Gln

Ser

555

Val

Ile

Thr

Asp

Phe

Ser

Ala

75

Tyr

Arg

Gly

Leu

Thr

155

Val

Val

Ser

Leu

Ala
235

Gly

Ser

Lys

Asn

Tyr

540

Ala

Tyr

Val

Glu

Leu

Cys

Lys

60

Pro

Val

Ser

Gly

Leu

140

Leu

Ser

Glu

Thr

Asn

220

Pro

Ser

Thr

Asp

Phe

525

Ser

Ala

Tyr

Arg

Lys

Gly

Leu

45

Val

Cys

Gly

Cys

Gly

125

Gly

Met

His

Val

Tyr
205

Gly

Ile

Gly

Glu

Leu

510

Cys

Lys

Pro

Val

Ser
590

Asn

Trp

30

Gly

Leu

Cys

Arg

Lys

110

Gly

Gly

Ile

Glu

His

190

Arg

Lys

Glu

Gly

Lys

495

Gly

Leu

Val

Cys

Gly

575

Cys

Cys

15

Lys

Pro

Ala

Val

Lys

95

Cys

Ser

Pro

Ser

Asp

175

Asn

Val

Glu

Lys

Gly

480

Asn

Trp

Gly

Leu

Cys

560

Arg

Lys

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Thr

Ser

Arg

160

Pro

Ala

Val

Tyr

Thr
240
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-continued

214

Ile

Leu

Ser
305
Arg

Leu

Gly

Cys

385

Lys

Asp

Asn

Gln

Cys

465

Pro

Thr

Ile

Cys

545

Glu

Ser

<210>
<211>
<212>
<213>

<400>

Ser

Pro

Val

Gly

290

Asp

Trp

His

Gly

Ala

370

Arg

Cys

Thr

Trp

Val

450

Arg

Cys

Gly

Phe

Cys

530

Thr

Pro

Pro

Pro

Lys

Ser

Lys

275

Gln

Gly

Gln

Asn

Gly

355

Gln

Leu

Ser

Val

Val

435

Glu

Pro

Ala

Thr

Ser

515

Asn

Ser

Gln

Ser

Pro
595

Ala

Arg

260

Gly

Pro

Ser

Gln

His

340

Gly

Val

Arg

Pro

Cys

420

Pro

Thr

Gly

Pro

Glu

500

Asn

Val

Thr

Pro

Thr

580

Ala

SEQUENCE :

Lys

245

Glu

Phe

Glu

Phe

Gly

325

Ser

Ala

Glu

Gly

405

Asp

Glu

Gln

Trp

Leu

485

Thr

Thr

Val

Ser

Val

565

Ala

Glu

SEQ ID NO 53
LENGTH::
TYPE: PRT
ORGANISM: Homo sapiens

578

53

Gly

Glu

Tyr

Asn

Phe

310

Asn

Thr

Gly

Phe

Tyr

390

Gln

Ser

Cys

Ala

Tyr

470

Arg

Ser

Thr

Ala

Pro

550

Ser

Pro

Gly

Gln

Met

Pro

Asn

295

Leu

Val

Gln

Gly

Thr

375

Tyr

His

Cys

Leu

Cys

455

Cys

Lys

Asp

Ser

Ile

535

Thr

Thr

Ser

Ser

Pro

Thr

Ser

280

Tyr

Tyr

Phe

Lys

Gly

360

Pro

Asp

Ala

Glu

Ser

440

Thr

Ala

Cys

Val

Ser

520

Pro

Arg

Arg

Thr

Thr
600

Arg

Lys

265

Asp

Lys

Ser

Ser

Ser

345

Gly

Tyr

Gln

Lys

Asp

425

Cys

Arg

Leu

Arg

Val

505

Thr

Gly

Ser

Ser

Ser

585

Gly

Glu

250

Asn

Ile

Thr

Lys

Cys

330

Leu

Ser

Ala

Thr

Val

410

Ser

Gly

Glu

Ser

Pro

490

Cys

Asp

Asn

Met

Gln

570

Phe

Asp

Pro

Gln

Ala

Thr

Leu

315

Ser

Ser

Gly

Pro

Ala

395

Phe

Thr

Ser

Gln

Lys

475

Gly

Lys

Ile

Ala

Ala

555

His

Leu

Gln

Val

Val

Pro

300

Thr

Val

Leu

Gly

Glu

380

Gln

Cys

Tyr

Arg

Asn

460

Gln

Phe

Pro

Cys

Ser

540

Pro

Thr

Leu

Val

Ser

Glu

285

Pro

Val

Met

Ser

Gly

365

Pro

Met

Thr

Thr

Cys

445

Arg

Glu

Gly

Cys

Arg

525

Met

Gly

Gln

Pro

Tyr

Leu

270

Trp

Val

Asp

His

Pro

350

Gly

Gly

Cys

Lys

Gln

430

Ser

Ile

Gly

Val

Ala

510

Pro

Asp

Ala

Pro

Met
590

Thr

255

Thr

Glu

Leu

Lys

Glu

335

Gly

Ser

Ser

Cys

Thr

415

Leu

Ser

Cys

Cys

Ala

495

Pro

His

Ala

Val

Thr

575

Gly

Leu

Cys

Ser

Asp

Ser

320

Ala

Lys

Leu

Thr

Ser

400

Ser

Trp

Asp

Thr

Arg

480

Gly

Gln

Val

His

560

Pro

Pro

Gln Val Gln Leu Gln Gln Pro Gly Ala Glu Leu Val Lys Pro Gly Ala

1

5

10

15
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215

-continued

216

Ser

Asn

Gly

Lys

65

Ala

Ala

Ala
145

Ser

Pro

Lys

Asp

225

Gly

Ile

Glu

Arg

305

Lys

Glu

Tyr

Leu

Trp
385

Asp

Val

Met

Ala

50

Gly

Gln

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr
370
Glu

Leu

Lys

Lys

His

Ile

Lys

Leu

Ser

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

TyTr

Thr

Leu

355

Cys

Ser

Asp

Ser

Met

Trp

Tyr

Ala

Ser

Thr

100

Thr

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg
420

Ser

Val

Pro

Thr

Ser

Tyr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

Cys

Lys

Gly

Leu

70

Leu

Tyr

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln
390

Gly

Gln

Lys Ala Ser Gly Tyr Thr Phe Thr Ser
Gln Thr Pro Gly Arg Gly Leu Glu Trp
40 45

Asn Gly Asp Thr Ser Tyr Asn Gln Lys
55 60

Thr Ala Asp Lys Ser Ser Ser Thr Ala
75

Thr Ser Glu Asp Ser Ala Val Tyr Tyr
Gly Gly Asp Trp Tyr Phe Asn Val Trp
105 110

Val Ser Ala Ala Ser Thr Lys Gly Pro
120 125

Ser Ser Lys Ser Thr Ser Gly Gly Thr
135 140

Lys Asp Tyr Phe Pro Glu Pro Val Thr
155

Leu Thr Ser Gly Val His Thr Phe Pro
170 175

Leu Tyr Ser Leu Ser Ser Val Val Thr
185 190

Thr Gln Thr Tyr Ile Cys Asn Val Asn
200 205

Val Asp Lys Lys Ala Glu Pro Lys Ser
215 220

Pro Pro Cys Pro Ala Pro Glu Leu Leu
235

Phe Pro Pro Lys Pro Lys Asp Thr Leu
250 255

Val Thr Cys Val Val Val Asp Val Ser
265 270

Phe Asn Trp Tyr Val Asp Gly Val Glu
280 285

Pro Arg Glu Glu Gln Tyr Asn Ser Thr
295 300

Thr Val Leu His Gln Asp Trp Leu Asn
315

Val Ser Asn Lys Ala Leu Pro Ala Pro
330 335

Ala Lys Gly Gln Pro Arg Glu Pro Gln
345 350

Arg Asp Glu Leu Thr Lys Asn Gln Val
360 365

Gly Phe Tyr Pro Ser Asp Ile Ala Val
375 380

Pro Glu Asn Asn Tyr Lys Thr Thr Pro
395

Ser Phe Phe Leu Tyr Ser Lys Leu Thr
410 415

Gln Gly Asn Val Phe Ser Cys Ser Val
425 430

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met
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-continued

218

Pro

Gly

465

Cys

Lys

Pro

Ala

Val

545

Lys

Cys

Glu

Gly

450

Ser

Cys

Trp

Cys

Leu

530

Pro

Pro

Ser

Ala

435

Lys

Ala

Val

Ile

Pro

515

Tyr

Gln

Lys

Leu

Gly

Leu

Arg

His

500

Tyr

Asn

Ala

Val

His Asn His Tyr
440

Gly Gly Gly Ser
455

Asp Thr Asn Tyr
470

Gln Leu Tyr Ile
485

Glu Pro Lys Gly
Ile Trp Ser Leu
520

Gln His Asn Pro
535

Leu Glu Pro Leu
550

Glu Gln Leu Ser
565

<210> SEQ ID NO 54

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln Val Gln Leu

1

Ser

Arg

Gly

Lys

65

Ala

Thr

Pro

145

Ala

Gly

Gly

Lys

Val

Met

Tyr

50

Asp

Glu

Arg

Val

Ser

130

Lys

Leu

Leu

Thr

Val
210

Lys

His

35

Ile

Lys

Leu

Gly

Ser

115

Ser

Asp

Thr

Tyr

Gln
195

Asp

Val

20

Trp

Asn

Ala

Ser

Gly

100

Ser

Lys

Tyr

Ser

Ser
180

Thr

Lys

573

Homo sapiens
54

Val Gln Ser Gly

Ser Cys Lys Ala

Val Arg Gln Ala

40

Pro Ser Thr Gly
55

Thr Ile Thr Ala
70

Ser Leu Arg Ser

Gly Val Phe Asp

Ala Ser Thr Lys
120

Ser Thr Ser Gly
135

Phe Pro Glu Pro
150

Gly Val His Thr
165

Leu Ser Ser Val
Tyr Ile Cys Asn
200

Lys Val Glu Pro
215

Thr

Gly

Cys

Asp

Tyr

505

Asp

Gly

Pro

Asn

Ala

Ser

25

Pro

Tyr

Asp

Glu

Tyr

105

Gly

Gly

Val

Phe

Val
185

Val

Lys

Gln

Gly

Phe

Phe

490

His

Thr

Ala

Ile

Met
570

Glu

10

Gly

Gly

Thr

Glu

Asp

Trp

Pro

Thr

Thr

Pro

170

Thr

Asn

Ser

Lys

Gly

Ser

475

Arg

Ala

Gln

Ser

Val

555

Ile

Val

Tyr

Gln

Glu

Ser

75

Thr

Gly

Ser

Ala

Val

155

Ala

Val

His

Cys

Ser

Gly

460

Ser

Lys

Asn

Tyr

Ala

540

Tyr

Val

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gln

Val

Ala

140

Ser

Val

Pro

Lys

Asp
220

Leu

445

Ser

Thr

Asp

Phe

Ser

525

Ala

Tyr

Arg

Lys

Phe

Leu

45

Asn

Asn

Val

Gly

Phe

125

Leu

Trp

Leu

Ser

Pro
205

Lys

Ser

Gly

Glu

Leu

Cys

510

Lys

Pro

Val

Ser

Pro

Thr

30

Glu

Gln

Thr

Tyr

Thr

110

Pro

Gly

Asn

Gln

Ser
190

Ser

Thr

Leu

Gly

Lys

Gly

495

Leu

Val

Cys

Gly

Cys
575

Gly

15

Ser

Trp

Lys

Ala

TyTr

95

Leu

Leu

Cys

Ser

Ser

175

Ser

Asn

His

Ser

Gly

Asn

480

Trp

Gly

Leu

Cys

Arg

560

Lys

Ser

Tyr

Ile

Phe

Tyr

80

Cys

Val

Ala

Leu

Gly

160

Ser

Leu

Thr

Thr
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-continued

220

Cys

225

Leu

Glu

Lys

Lys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Gln

Asn

Gly

Thr

465

Leu

Pro

Trp

Glu
545

Gln

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Arg

Gly

370

Pro

Ser

Gln

His

Gly

450

Asn

Tyr

Lys

Ser

Asn

530

Pro

Leu

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Asp

355

Phe

Glu

Phe

Gly

Tyr

435

Ser

Tyr

Ile

Gly

Leu

515

Pro

Leu

Ser

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn

420

Thr

Gly

Cys

Asp

Tyr

500

Asp

Gly

Pro

Asn

Pro

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Leu

Pro

Asn

Leu

405

Val

Gln

Gly

Phe

Phe

485

His

Thr

Ala

Ile

Met
565

<210> SEQ ID NO 55

<211> LENGTH:

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

572

55

Ala

230

Pro

Val

Val

Gln

Gln

310

Ala

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Lys

Gly

Ser

470

Arg

Ala

Gln

Ser

Val

550

Ile

Pro

Lys

Val

Asp

Tyr

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Ser

Gly

455

Ser

Lys

Asn

Tyr

Ala

535

Tyr

Val

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

Cys

Leu

440

Ser

Thr

Asp

Phe

Ser

520

Ala

Tyr

Arg

Leu

Thr

Val

265

Val

Ser

Leu

Ala

Pro

345

Gln

Ala

Thr

Leu

Ser

425

Ser

Gly

Glu

Leu

Cys

505

Lys

Pro

Val

Ser

Leu

Leu

250

Ser

Glu

Thr

Asn

Pro

330

Gln

Val

Val

Pro

Thr

410

Val

Leu

Gly

Lys

Gly

490

Leu

Val

Cys

Gly

Cys
570

Gly

235

Met

His

Val

Tyr

Gly

315

Ile

Val

Ser

Glu

Pro

395

Val

Met

Ser

Gly

Asn

475

Trp

Gly

Leu

Cys

Arg

555

Lys

Gly Pro

Ile Ser

Glu Asp

His Asn
285

Arg Val
300

Lys Glu

Glu Lys

Tyr Thr

Leu Thr
365

Trp Glu
380

Val Leu

Asp Lys

His Glu

Pro Gly
445

Gly Ser
460

Cys Cys

Lys Trp

Pro Cys

Ala Leu

525

Val Pro
540

Lys Pro

Cys Ser

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala

430

Ala

Val

Ile

Pro

510

Tyr

Gln

Lys

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg

415

Leu

Gly

Leu

Arg

His

495

Tyr

Asn

Ala

Val

Phe

240

Pro

Val

Thr

Val

Cys

320

Pro

Val

Gly

Asp

400

His

Gly

Asp

Gln

480

Glu

Ile

Gln

Leu

Glu
560

Gln Leu Gln Gln Ser Gly Thr Val Leu Ala Arg Pro Gly Ala Ser Val

1

5

10

15

Lys Met Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Arg Tyr Trp Met

20

25

30

Bicara Ex. 1013
Bicara v. JHU - PGR2026-00025
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221

-continued

222

Ile
Lys
65

Leu

Asp

Lys
145

Thr

Pro
225

Phe

Phe

Thr

305

Ala

Arg

Gly

Pro

385

Ser

Gln

Trp

Tyr

50

Ala

Ser

Tyr

Ser

Ser

130

Asp

Thr

Tyr

Gln

Asp

210

Pro

Pro

Thr

Asn

Arg

290

Val

Ser

Lys

Asp

Phe

370

Glu

Phe

Gly

Tyr

Ile

Pro

Lys

Ser

Gly

Ser

115

Lys

Tyr

Ser

Ser

Thr

195

Lys

Cys

Pro

Cys

Trp

275

Glu

Leu

Asn

Gly

Glu

355

TyTr

Asn

Phe

Asn

Thr
435

Lys

Gly

Leu

Leu

Tyr

100

Ala

Ser

Phe

Gly

Leu

180

Tyr

Arg

Pro

Lys

Val

260

Tyr

Glu

His

Lys

Gln

340

Leu

Pro

Asn

Leu

Val

420

Gln

Gln

Asn

Thr

Thr

85

Tyr

Ser

Thr

Pro

Val

165

Ser

Ile

Val

Ala

Pro

245

Val

Val

Gln

Gln

Ala

325

Pro

Thr

Ser

Tyr

Tyr

405

Phe

Lys

Arg

Ser

Ala

70

His

Phe

Thr

Ser

Glu

150

His

Ser

Cys

Glu

Pro

230

Lys

Val

Asp

Tyr

Asp

310

Leu

Arg

Lys

Asp

Lys

390

Ser

Ser

Ser

Pro Gly Gln Gly Leu Glu Trp Ile Gly
40 45

Asp Thr Ser Tyr Asn Gln Lys Phe Glu
Val Thr Ser Ala Ser Thr Ala Tyr Met
75

Glu Asp Ser Ala Val Tyr Tyr Cys Ser
90 95

Asp Phe Trp Gly Gln Gly Thr Thr Leu
105 110

Lys Gly Pro Ser Val Phe Pro Leu Ala
120 125

Gly Gly Thr Ala Ala Leu Gly Cys Leu
135 140

Pro Val Thr Val Ser Trp Asn Ser Gly
155

Thr Phe Pro Ala Val Leu Gln Ser Ser
170 175

Val Val Thr Val Pro Ser Ser Ser Leu
185 190

Asn Val Asn His Lys Pro Ser Asn Thr
200 205

Pro Lys Ser Cys Asp Lys Thr His Thr
215 220

Glu Leu Leu Gly Gly Pro Ser Val Phe
235

Asp Thr Leu Met Ile Ser Arg Thr Pro
250 255

Asp Val Ser His Glu Asp Pro Glu Val
265 270

Gly Val Glu Val His Asn Ala Lys Thr
280 285

Asn Ser Thr Tyr Arg Val Val Ser Val
295 300

Trp Leu Asn Gly Lys Glu Tyr Lys Cys
315

Pro Ala Pro Ile Glu Lys Thr Ile Ser
330 335

Glu Pro Gln Val Tyr Thr Leu Pro Pro
345 350

Asn Gln Val Ser Leu Thr Cys Leu Val
360 365

Ile Ala Val Glu Trp Glu Ser Asn Gly
375 380

Thr Thr Pro Pro Val Leu Asp Ser Asp
395

Lys Leu Thr Val Asp Lys Ser Arg Trp
410 415

Cys Ser Val Met His Glu Ala Leu His
425 430

Leu Ser Leu Ser Pro Gly Lys Gly Gly
440 445

Ala

Gly

Glu

80

Arg

Thr

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu

Lys

Lys

Leu

Lys

320

Lys

Ser

Lys

Gln

Gly
400
Gln

Asn

Gly
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-continued

224

Gly

Asn

465

Tyr

Lys

Ser

Asn

Pro

545

Leu

<210>
<211>
<212>
<213>

<400>

Ser

450

Tyr

Ile

Gly

Leu

Pro

530

Leu

Ser

Gly

Cys

Asp

TyTr

Asp

515

Gly

Pro

Asn

Gly

Phe

Phe

His

500

Thr

Ala

Ile

Met

SEQUENCE :

Ala Leu Asp Thr

1

Val

Ile

Tyr
65
Gln

Lys

Gly

Val

145

Thr

Glu

Lys

Ser

Lys

225

Ile

Arg

His

Tyr

50

Asn

Ala

Val

Gly

Thr

130

Phe

Pro

Val

Thr

Val
210

Cys

Ser

Gln

Glu

35

Ile

Gln

Leu

Glu

Gly

115

Cys

Leu

Glu

Lys

Lys

195

Leu

Lys

Lys

Leu

20

Pro

Trp

His

Glu

Gln

100

Gly

Pro

Phe

Val

Phe

180

Pro

Thr

Val

Ala

Gly

Ser

Arg

485

Ala

Gln

Ser

Val

Ile
565

SEQ ID NO 56
LENGTH:
TYPE: PRT
ORGANISM: Homo sapiens

500

56

Asn

Tyr

Lys

Ser

Asn

Pro

Leu

Ser

Pro

Pro

Thr

165

Asn

Arg

Val

Ser

Lys
245

Gly

Ser

470

Lys

Asn

Tyr

Ala

Tyr

550

Val

Tyr

Ile

Gly

Leu

Pro

70

Leu

Ser

Gly

Cys

Pro

150

Cys

Trp

Glu

Leu

Asn
230

Gly

Ser

455

Thr

Asp

Phe

Ser

Ala

535

Tyr

Arg

Cys

Asp

Tyr

Asp

55

Gly

Pro

Asn

Gly

Pro

135

Lys

Val

Tyr

Glu

His
215

Lys

Gln

Gly

Glu

Leu

Cys

Lys

520

Pro

Val

Ser

Phe

Phe

His

40

Thr

Ala

Ile

Met

Gly

120

Ala

Pro

Val

Val

Gln

200

Gln

Ala

Pro

Gly

Lys

Gly

Leu

505

Val

Cys

Gly

Cys

Ser

Arg

Ala

Gln

Ser

Val

Ile

105

Gly

Pro

Lys

Val

Asp

185

Tyr

Asp

Leu

Arg

Gly

Asn

Trp

490

Gly

Leu

Cys

Arg

Lys
570

Ser

Lys

Asn

Tyr

Ala

Tyr

90

Val

Ser

Glu

Asp

Asp

170

Gly

Asn

Trp

Pro

Glu
250

Gly

Cys

475

Lys

Pro

Ala

Val

Lys

555

Cys

Thr

Asp

Phe

Ser

Ala

Tyr

Arg

Gly

Leu

Thr

155

Val

Val

Ser

Leu

Ala
235

Pro

Ser

460

Cys

Trp

Cys

Leu

Pro

540

Pro

Ser

Glu

Leu

Cys

Lys

60

Pro

Val

Ser

Gly

Leu

140

Leu

Ser

Glu

Thr

Asn
220

Pro

Gln

Ala

Val

Ile

Pro

Tyr

525

Gln

Lys

Lys

Gly

Leu

45

Val

Cys

Gly

Cys

Gly

125

Gly

Met

His

Val

Tyr
205
Gly

Ile

Val

Leu

Arg

His

TyTr

510

Asn

Ala

Val

Asn

Trp

Gly

Leu

Cys

Arg

Lys

110

Gly

Gly

Ile

Glu

His

190

Arg

Lys

Glu

Tyr

Asp

Gln

Glu

495

Ile

Gln

Leu

Glu

Cys

15

Lys

Pro

Ala

Val

Lys

95

Cys

Ser

Pro

Ser

Asp

175

Asn

Val

Glu

Lys

Thr
255

Thr

Leu

480

Pro

Trp

His

Glu

Gln
560

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Thr

Ser

Arg

160

Pro

Ala

Val

Tyr

Thr

240

Leu
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-continued

226

Pro Pro Ser Arg Glu Glu Met Thr
260

Leu Val Lys Gly Phe Tyr Pro Ser
275 280

Asn Gly Gln Pro Glu Asn Asn Tyr
290 295

Ser Asp Gly Ser Phe Phe Leu Tyr
305 310

Arg Trp Gln Gln Gly Asn Val Phe
325

Leu His Asn His Tyr Thr Gln Lys
340

Gly Gly Gly Gly Ser Gly Gly Gly
355 360

Pro Thr Ser Ser Ser Thr Lys Lys
370 375

Leu Leu Asp Leu Gln Met Ile Leu
385 390

Pro Lys Leu Thr Arg Met Leu Thr
405

Ala Thr Glu Leu Lys His Leu Gln
420

Leu Glu Glu Val Leu Asn Leu Ala
435 440

Pro Arg Asp Leu Ile Ser Asn Ile
450 455

Gly Ser Glu Thr Thr Phe Met Cys
465 470

Ile Val Glu Phe Leu Asn Arg Trp
485

Ser Thr Leu Thr
500

<210> SEQ ID NO 57

<211> LENGTH: 500

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 57

Ala Pro Thr Ser Ser Ser Thr Lys
1 5

Leu Leu Leu Asp Leu Gln Met Ile
20

Asn Pro Lys Leu Thr Arg Met Leu
35 40

Lys Ala Thr Glu Leu Lys His Leu
50 55

Pro Leu Glu Glu Val Leu Asn Leu
65 70

Arg Pro Arg Asp Leu Ile Ser Asn
85

Lys Gly Ser Glu Thr Thr Phe Met
100

Thr Ile Val Glu Phe Leu Asn Arg

Lys

265

Asp

Lys

Ser

Ser

Ser

345

Gly

Thr

Asn

Phe

Cys

425

Gln

Asn

Glu

Ile

Lys

Leu

25

Thr

Gln

Ala

Ile

Cys

105

Trp

Asn

Ile

Thr

Lys

Cys

330

Leu

Ser

Gln

Gly

Lys

410

Leu

Ser

Val

Tyr

Thr
490

Thr

10

Asn

Phe

Cys

Gln

Asn

90

Glu

Ile

Gln

Ala

Thr

Leu

315

Ser

Ser

Gly

Leu

Ile

395

Phe

Glu

Lys

Ile

Ala

475

Phe

Gln

Gly

Lys

Leu

Ser

75

Val

Tyr

Thr

Val

Val

Pro

300

Thr

Val

Leu

Gly

Gln

380

Asn

Tyr

Glu

Asn

Val

460

Asp

Cys

Leu

Ile

Phe

Glu

60

Lys

Ile

Ala

Phe

Ser

Glu

285

Pro

Val

Met

Ser

Gly

365

Leu

Asn

Met

Glu

Phe

445

Leu

Glu

Gln

Gln

Asn

Tyr

45

Glu

Asn

Val

Asp

Cys

Leu

270

Trp

Val

Asp

His

Pro

350

Gly

Glu

Tyr

Pro

Leu

430

His

Glu

Thr

Ser

Leu

Asn

30

Met

Glu

Phe

Leu

Glu

110

Gln

Thr

Glu

Leu

Lys

Glu

335

Gly

Ser

His

Lys

Lys

415

Lys

Leu

Leu

Ala

Ile
495

Glu

15

TyTr

Pro

Leu

His

Glu

95

Thr

Ser

Cys

Ser

Asp

Ser

320

Ala

Lys

Ala

Leu

Asn

400

Lys

Pro

Arg

Lys

Thr

480

Ile

His

Lys

Lys

Lys

Leu

80

Leu

Ala

Ile
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227

-continued

228

Ile

Gly

145

Leu

Leu

Ser

Glu

Thr

225

Asn

Pro

Gln

Pro

Thr

Leu
Gly
385
Lys

Gly

Leu

Cys
465

Gly

Cys

Ser

130

Gly

Gly

Met

His

Val

210

Tyr

Gly

Ile

Val

Ser

290

Glu

Pro

Val

Met

Ser

370

Gly

Asn

Trp

Gly

Leu

450

Cys

Arg

Lys

115

Thr

Gly

Gly

Ile

Glu

195

His

Arg

Lys

Glu

Tyr

275

Leu

Trp

Val

Asp

His

355

Pro

Gly

Cys

Lys

Pro

435

Ala

Val

Lys

Cys

Leu

Ser

Pro

Ser

180

Asp

Asn

Val

Glu

Lys

260

Thr

Thr

Glu

Leu

Lys

340

Glu

Gly

Ser

Cys

Trp

420

Cys

Leu

Pro

Pro

Ser
500

Thr

Thr

Ser

165

Arg

Pro

Ala

Val

Tyr

245

Thr

Leu

Cys

Ser

Asp

325

Ser

Ala

Lys

Ala

Val

405

Ile

Pro

Tyr

Gln

Lys
485

<210> SEQ ID NO 58

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Homo sapiens

578

Gly

His

150

Val

Thr

Glu

Lys

Ser

230

Lys

Ile

Pro

Leu

Asn

310

Ser

Arg

Leu

Gly

Leu

390

Arg

His

Tyr

Asn

Ala
470

Val

120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser
135 140

Thr Cys Pro Pro Cys Pro Ala Pro Glu
155

Phe Leu Phe Pro Pro Lys Pro Lys Asp
170 175

Pro Glu Val Thr Cys Val Val Val Asp
185 190

Val Lys Phe Asn Trp Tyr Val Asp Gly
200 205

Thr Lys Pro Arg Glu Glu Gln Tyr Asn
215 220

Val Leu Thr Val Leu His Gln Asp Trp
235

Cys Lys Val Ser Asn Lys Ala Leu Pro
250 255

Ser Lys Ala Lys Gly Gln Pro Arg Glu
265 270

Pro Ser Arg Glu Glu Met Thr Lys Asn
280 285

Val Lys Gly Phe Tyr Pro Ser Asp Ile
295 300

Gly Gln Pro Glu Asn Asn Tyr Lys Thr
315

Asp Gly Ser Phe Phe Leu Tyr Ser Lys
330 335

Trp Gln Gln Gly Asn Val Phe Ser Cys
345 350

His Asn His Tyr Thr Gln Lys Ser Leu
360 365

Gly Gly Gly Ser Gly Gly Gly Gly Ser
375 380

Asp Thr Asn Tyr Cys Phe Ser Ser Thr
395

Gln Leu Tyr Ile Asp Phe Arg Lys Asp
410 415

Glu Pro Lys Gly Tyr His Ala Asn Phe
425 430

Ile Trp Ser Leu Asp Thr Gln Tyr Ser
440 445

Gln His Asn Pro Gly Ala Ser Ala Ala
455 460

Leu Glu Pro Leu Pro Ile Val Tyr Tyr
475

Glu Gln Leu Ser Asn Met Ile Val Arg
490 495

Gly

Leu

160

Thr

Val

Val

Ser

Leu

240

Ala

Pro

Gln

Ala

Thr

320

Leu

Ser

Ser

Gly

Glu

400

Leu

Cys

Lys

Pro

Val
480

Ser
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229

-continued

230

<400> SEQUENCE:

Gln Val Gln Leu

1

Thr

Tyr

Ile

65

Ser

Cys

Gln

Ala
145

Ser

Pro

Lys

Asp

225

Gly

Ile

Glu

Arg
305
Lys

Glu

Tyr

Trp
385

Leu

Tyr

Gly

50

Asn

Leu

Ala

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr
370

Glu

Leu

Ser

Trp

35

Tyr

Asn

Lys

Ser

Val

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

val

Tyr

Thr

Leu
355
Cys

Ser

Asp

Leu

20

Phe

Ile

Arg

Leu

Asn

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

58

Gln

Thr

Trp

Tyr

Val

Arg

85

Ile

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

Glu

Cys

Ile

Gly

Ser

70

Ser

Leu

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln
390

Gly

Ala Gly Pro Gly Leu Val Lys Pro Ser
10 15

Ser Val Ser Gly Gly Ser Ile Ser Gly
25 30

Arg Gln Ser Pro Gly Lys Gly Leu Glu
40 45

Ser Gly Gly Gly Thr Asn Tyr Asn Pro
55 60

Ile Ser Ile Asp Thr Ser Lys Asn Leu
75

Val Thr Ala Ala Asp Thr Ala Val Tyr
90 95

Lys Tyr Leu His Trp Leu Leu Tyr Trp
105 110

Val Ser Ser Ala Ser Thr Lys Gly Pro
120 125

Ser Ser Lys Ser Thr Ser Gly Gly Thr
135 140

Lys Asp Tyr Phe Pro Glu Pro Val Thr
155

Leu Thr Ser Gly Val His Thr Phe Pro
170 175

Leu Tyr Ser Leu Ser Ser Val Val Thr
185 190

Thr Gln Thr Tyr Ile Cys Asn Val Asn
200 205

Val Asp Lys Arg Val Glu Pro Lys Ser
215 220

Pro Pro Cys Pro Ala Pro Glu Leu Leu
235

Phe Pro Pro Lys Pro Lys Asp Thr Leu
250 255

Val Thr Cys Val Val Val Asp Val Ser
265 270

Phe Asn Trp Tyr Val Asp Gly Val Glu
280 285

Pro Arg Glu Glu Gln Tyr Asn Ser Thr
295 300

Thr Val Leu His Gln Asp Trp Leu Asn
315

Val Ser Asn Lys Ala Leu Pro Ala Pro
330 335

Ala Lys Gly Gln Pro Arg Glu Pro Gln
345 350

Arg Asp Glu Leu Thr Lys Asn Gln Val
360 365

Gly Phe Tyr Pro Ser Asp Ile Ala Val
375 380

Pro Glu Asn Asn Tyr Lys Thr Thr Pro
395

Ser Phe Phe Leu Tyr Ser Lys Leu Thr

Glu

Asp

Trp

Ser

Phe

80

Tyr

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro
400

Val
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-continued

232

Asp

Pro

Gly

465

Cys

Lys

Pro

Ala

Val

545

Lys

Cys

Lys

Glu

Gly

450

Ser

Cys

Trp

Cys

Leu

530

Pro

Pro

Ser

Ser

Ala

435

Lys

Ala

Val

Ile

Pro

515

TyTr

Gln

Lys

Arg

420

Leu

Gly

Leu

Arg

His

500

Tyr

Asn

Ala

Val

405

Trp Gln Gln Gly

His Asn His Tyr
440

Gly Gly Gly Ser
455

Asp Thr Asn Tyr
470

Gln Leu Tyr Ile
485

Glu Pro Lys Gly
Ile Trp Ser Leu
520

Gln His Asn Pro
535

Leu Glu Pro Leu
550

Glu Gln Leu Ser
565

<210> SEQ ID NO 59

<211> LENGTH:

<212> TYPE:
«213> ORGANISM:

PRT

<400> SEQUENCE:

Met Gly Val Leu

1

Leu

Ala

Tyr

Gln

65

Gly

Ser

Thr

Tyr

Pro

145

Thr

Phe

Pro

Leu

Val

Ala

50

Ala

Asn

Gly

Gly

Leu

130

Cys

Cys

Leu

Glu

Phe

val

35

Ser

Asp

Glu

Asn

Leu

115

Gly

Pro

Pro

Phe

Val

Pro

20

Leu

Pro

Ser

Leu

Gln

100

Tyr

Ile

Asp

Pro

Pro
180

Thr

510

Homo sapiens
59

Leu Thr Gln Arg

Ser Met Ala Ser

Ala Ser Ser Arg
40

Gly Lys Ala Thr
55

Gln Val Thr Glu

Thr Phe Leu Asp
85

Val Asn Leu Thr

Ile Cys Lys Val
120

Gly Asn Gly Thr
135

Ser Asp Gln Glu
150

Cys Pro Ala Pro
165

Pro Lys Pro Lys

Cys Val Val Val

Asn

425

Thr

Gly

Cys

Asp

TyTr

505

Asp

Gly

Pro

Asn

Thr

Met

25

Gly

Glu

Val

Asp

Ile

105

Glu

Gln

Pro

Glu

Asp
185

Asp

410

Val

Gln

Gly

Phe

Phe

490

His

Thr

Ala

Ile

Met
570

Leu

10

Ala

Ile

Val

Cys

Ser

Gln

Leu

Ile

Lys

Leu

170

Thr

Val

Phe

Lys

Gly

Ser

475

Arg

Ala

Gln

Ser

Val

555

Ile

Leu

Met

Ala

Arg

Ala

Ile

Gly

Met

Tyr

Ser

155

Leu

Leu

Ser

Ser

Ser

Gly

460

Ser

Lys

Asn

Tyr

Ala

540

Tyr

Val

Ser

His

Ser

Val

60

Ala

Cys

Leu

Tyr

Val

140

Cys

Gly

Met

His

Cys

Leu

445

Ser

Thr

Asp

Phe

Ser

525

Ala

Tyr

Arg

Leu

Val

Phe

45

Thr

Thr

Thr

Arg

Pro

125

Ile

Asp

Gly

Ile

Glu

Ser

430

Ser

Gly

Glu

Leu

Cys

510

Pro

Val

Ser

Val

Ala

30

Val

Val

Tyr

Gly

Ala

110

Pro

Asp

Lys

Pro

Ser
190

Asp

415

Val

Leu

Gly

Lys

Gly

495

Leu

Val

Cys

Gly

Cys
575

Leu

15

Gln

Cys

Leu

Met

Thr

95

Met

Pro

Pro

Thr

Ser
175

Arg

Pro

Met

Ser

Gly

Asn

480

Trp

Gly

Leu

Cys

Arg

560

Lys

Ala

Pro

Glu

Arg

Met

Ser

Asp

Tyr

Glu

His

160

Val

Thr

Glu
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US 9,441,044 B2

-continued

234

Thr

225

Cys

Ser

Pro

Val

305

Gly

Asp

Trp

Gly

385

Asp

Gln

Glu

Ile

Gln

465

Leu

Glu

Lys

210

Lys

Leu

Lys

Lys

Ser

290

Lys

Gln

Gly

Gln

Asn

370

Gly

Thr

Leu

Pro

Trp

450

His

Glu

Gln

195

Phe

Pro

Thr

Vval

Ala

275

Arg

Gly

Pro

Ser

Gln

355

His

Gly

Asn

Tyr

Lys

435

Ser

Asn

Pro

Leu

Asn

Arg

val

Ser

260

Lys

Asp

Phe

Glu

Phe

340

Gly

Tyr

Ser

Tyr

Ile

420

Gly

Leu

Pro

Leu

Ser
500

200

Trp Tyr Val Asp
215

Glu Glu Gln Tyr
230

Leu His Gln Asp
245

Asn Lys Ala Leu
Gly Gln Pro Arg
280

Glu Leu Thr Lys
295

Tyr Pro Ser Asp
310

Asn Asn Tyr Lys
325

Phe Leu Tyr Ser
Asn Val Phe Ser
360

Thr Gln Lys Ser
375

Gly Gly Gly Gly
390

Cys Phe Ser Ser
405

Asp Phe Arg Lys
Tyr His Ala Asn
440

Asp Thr Gln Tyr
455

Gly Ala Ser Ala
470

Pro Ile Val Tyr
485

Asn Met Ile Val

<210> SEQ ID NO 60

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Ile

Leu

Arg

His

Tyr
50

Asp

Gln

Glu

35

Ile

Thr

Leu

20

Pro

Trp

484

Homo sapiens
60

Asn Tyr Cys Phe

Tyr Ile Asp Phe

Lys Gly Tyr His
40

Ser Leu Asp Thr
55

Gly

Asn

Trp

Pro

265

Glu

Asn

Ile

Thr

Lys

345

Cys

Leu

Ser

Thr

Asp

425

Phe

Ser

Ala

Tyr

Arg
505

Ser
Arg
25

Ala

Gln

Val

Ser

Leu

250

Ala

Pro

Gln

Ala

Thr

330

Leu

Ser

Ser

Gly

Glu

410

Leu

Cys

Lys

Pro

Val

490

Ser

Ser
10
Lys

Asn

Tyr

Glu

Thr

235

Asn

Pro

Gln

Val

Val

315

Pro

Thr

Val

Leu

Gly

395

Lys

Gly

Leu

Val

Cys

475

Gly

Cys

Thr

Asp

Phe

Ser

Val

220

Tyr

Gly

Ile

Val

Ser

300

Glu

Pro

Val

Met

Ser

380

Gly

Asn

Trp

Gly

Leu

460

Cys

Arg

Lys

Glu

Leu

Cys

Lys
60

205
His

Arg

Lys

Glu

Tyr

285

Leu

Trp

Val

Asp

His

365

Pro

Gly

Cys

Lys

Pro

445

Ala

Val

Lys

Cys

Lys

Gly

Leu

45

Val

Asn

Val

Glu

Lys

270

Thr

Thr

Glu

Leu

Lys

350

Glu

Gly

Ser

Cys

Trp

430

Cys

Leu

Pro

Pro

Ser
510

Asn
Trp
30

Gly

Leu

Ala

val

Tyr

255

Thr

Leu

Cys

Ser

Asp

335

Ser

Ala

Lys

Ala

Val

415

Ile

Pro

Tyr

Gln

Lys
495

Cys
15
Lys

Pro

Ala

Lys

Ser

240

Lys

Ile

Pro

Leu

Asn

320

Ser

Arg

Leu

Gly

Leu

400

Arg

His

Tyr

Asn

Ala

480

Val

Cys

Trp

Cys

Leu
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US 9,441,044 B2

-continued

236

Tyr

65

Gln

Lys

Glu

Pro

Lys

145

Asp

Tyr

Asp

Leu

225

Arg

Lys

Asp

Lys

Ser

305

Ser

Ser

Gly

Ser

385

Asp

Glu

Asn

Leu

Gly

465

Pro

Asn

Ala

Val

Pro

Glu

130

Asp

Asp

Gly

Asn

Trp

210

Pro

Glu

Asn

Ile

Thr

290

Lys

Cys

Leu

Ser

Leu

370

Pro

Ser

Leu

Gln

Tyr
450

Ile

Asp

Gln

Leu

Glu

Lys

115

Leu

Thr

Val

Val

Ser

195

Leu

Ala

Pro

Gln

Ala

275

Thr

Leu

Ser

Ser

Gly

355

Ala

Gly

Gln

Thr

Val
435
Ile

Gly

Ser

His

Glu

Gln

100

Ser

Leu

Leu

Ser

Glu

180

Thr

Asn

Pro

Gln

Val

260

Val

Pro

Thr

Val

Leu

340

Gly

Ser

Lys

Val

Phe

420

Asn

Cys

Asn

Asp

Asn

Pro

85

Leu

Cys

Gly

Met

His

165

Val

Tyr

Gly

Ile

Val

245

Ser

Glu

Pro

Val

Met

325

Ser

Gly

Ser

Ala

Thr

405

Leu

Leu

Lys

Gly

Pro

70

Leu

Ser

Asp

Gly

Ile

150

Glu

His

Arg

Lys

Glu

230

Tyr

Leu

Trp

Val

Asp

310

His

Pro

Gly

Arg

Thr

390

Glu

Asp

Thr

Val

Thr
470

Gly

Pro

Asn

Lys

Pro

135

Ser

Asp

Asn

Val

Glu

215

Lys

Thr

Thr

Glu

Leu

295

Lys

Glu

Gly

Ser

Gly

375

Glu

Val

Asp

Ile

Glu
455

Gln

Ala

Ile

Met

Thr

120

Ser

Arg

Pro

Ala

Val

200

Tyr

Thr

Leu

Cys

Ser

280

Asp

Ser

Ala

Lys

Ala

360

Ile

Val

Cys

Ser

Gln
440

Leu

Ile

Ser

Val

Ile

105

His

Val

Thr

Glu

Lys

185

Ser

Lys

Ile

Pro

Leu

265

Asn

Ser

Arg

Leu

Gly

345

Met

Ala

Arg

Ala

Ile
425
Gly

Met

Tyr

Ala

Tyr

90

Val

Thr

Phe

Pro

Val

170

Thr

Val

Cys

Ser

Pro

250

Val

Gly

Asp

Trp

His

330

Gly

His

Ser

Val

Ala

410

Cys

Leu

Tyr

Val

Ala

75

Tyr

Arg

Cys

Leu

Glu

155

Lys

Lys

Leu

Lys

Lys

235

Ser

Lys

Gln

Gly

Gln

315

Asn

Gly

Val

Phe

Thr

395

Thr

Thr

Arg

Pro

Ile
475

Pro

Val

Ser

Pro

Phe

140

Val

Phe

Pro

Thr

Val

220

Ala

Arg

Gly

Pro

Ser

300

Gln

His

Gly

Ala

Val

380

Val

Tyr

Gly

Ala

Pro
460

Asp

Cys

Gly

Cys

Pro

125

Pro

Thr

Asn

Arg

Val

205

Ser

Lys

Asp

Phe

Glu

285

Phe

Gly

Tyr

Ser

Gln

365

Cys

Leu

Met

Thr

Met
445

Pro

Pro

Cys

Arg

Lys

110

Cys

Pro

Cys

Trp

Glu

190

Leu

Asn

Gly

Glu

Ty

270

Asn

Phe

Asn

Thr

Gly

350

Pro

Glu

Arg

Met

Ser
430
Asp

Tyr

Glu

Val

Lys

95

Cys

Pro

Lys

Val

Tyr

175

Glu

His

Lys

Gln

Leu

255

Pro

Asn

Leu

Val

Gln

335

Gly

Ala

Tyr

Gln

Gly

415

Ser

Thr

TyTr

Pro

Pro

80

Pro

Ser

Ala

Pro

Val

160

Val

Gln

Gln

Ala

Pro

240

Thr

Ser

Tyr

Tyr

Phe

320

Lys

Gly

Val

Ala

Ala

400

Asn

Gly

Gly

Leu

Cys
480
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US 9,441,044 B2

-continued

238

<210>
<211>
<212>
<213>

<400>

Glu

1

Ser

Ala

Ser

Glu

65

Leu

Ala

Gln

Ala
145

Ser

Pro

Lys

Asp

225

Gly

Ile

Glu

Arg
305
Lys

Glu

Tyr

PRT

SEQUENCE :

Val Gln Leu

Leu

Met

Ala

50

Gly

Gln

Leu

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

Arg

His

35

Ile

Arg

Met

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu
355

Cys

Leu

20

Trp

Thr

Phe

Asn

Ser

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile
340

Pro

Leu

SEQ ID NO 61
LENGTH:
TYPE:
ORGANISM:

651

Homo sapiens
61

Val Glu Ser

Ser Cys Ala

Val Arg Gln

Trp Asn Ser
55

Thr Ile Ser
70

Ser Leu Arg
85

Tyr Leu Ser

Val Thr Val

Ala Pro Ser

135

Leu Val Lys
150

Gly Ala Leu
165

Ser Gly Leu

Leu Gly Thr

Thr Lys Val
215

Thr Cys Pro
230

Phe Leu Phe
245

Pro Glu Val

Val Lys Phe

Thr Lys Pro
295

Val Leu Thr
310

Cys Lys Val
325
Ser Lys Ala

Pro Ser Arg

Val Lys Gly

Gly

Ala

Ala

40

Gly

Arg

Ala

Thr

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Gly

Ser

25

Pro

His

Asp

Glu

Ala

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly
345

Glu

Tyr

Gly

10

Gly

Gly

Ile

Asn

Asp

90

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Leu

Phe

Lys

Asp

Ala

75

Thr

Ser

Ser

Thr

Pro

155

Val

Ser

Ile

Ala

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Val

Thr

Gly

Tyr

60

Lys

Ala

Leu

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

Gln

Phe

Leu

45

Ala

Asn

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn
365

Ile

Pro

Asp

30

Glu

Asp

Ser

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Gly

15

Asp

Trp

Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro
335
Gln

Val

Val

Arg

Tyr

Val

Val

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu
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US 9,441,044 B2
239 240

-continued

370 375 380

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
385 390 395 400

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
405 410 415

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
420 425 430

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
435 440 445

Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
450 455 460

Gly Ser Gln Ile Ala Pro Pro Cys Thr Ser Glu Lys His Tyr Glu His
465 470 475 480

Leu Gly Arg Cys Cys Asn Lys Cys Glu Pro Gly Lys Tyr Met Ser Ser
485 490 495

Lys Cys Thr Thr Thr Ser Asp Ser Val Cys Leu Pro Cys Gly Pro Asp
500 505 510

Glu Tyr Leu Asp Ser Trp Asn Glu Glu Asp Lys Cys Leu Leu His Lys
515 520 525

Val Cys Asp Thr Gly Lys Ala Leu Val Ala Val Val Ala Gly Asn Ser
530 535 540

Thr Thr Pro Arg Arg Cys Ala Cys Thr Ala Gly Tyr His Trp Ser Gln
545 550 555 560

Asp Cys Glu Cys Cys Arg Arg Asn Thr Glu Cys Ala Pro Gly Leu Gly
565 570 575

Ala Gln His Pro Leu Gln Leu Asn Lys Asp Thr Val Cys Lys Pro Cys
580 585 590

Leu Ala Gly Tyr Phe Ser Asp Ala Phe Ser Ser Thr Asp Lys Cys Arg
595 600 605

Pro Trp Thr Asn Cys Thr Phe Leu Gly Lys Arg Val Glu His His Gly
610 615 620

Thr Glu Lys Ser Asp Ala Val Cys Ser Ser Ser Leu Pro Ala Arg Lys
625 630 635 640

Pro Pro Asn Glu Pro His Val Tyr Leu Pro Gly
645 650

<210> SEQ ID NO 62

<211> LENGTH: 667

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 62

Leu Pro Ala Gln Val Ala Phe Thr Pro Tyr Ala Pro Glu Pro Gly Ser
1 5 10 15

Thr Cys Arg Leu Arg Glu Tyr Tyr Asp Gln Thr Ala Gln Met Cys Cys
20 25 30

Ser Lys Cys Ser Pro Gly Gln His Ala Lys Val Phe Cys Thr Lys Thr
35 40 45

Ser Asp Thr Val Cys Asp Ser Cys Glu Asp Ser Thr Tyr Thr Gln Leu
50 55 60

Trp Asn Trp Val Pro Glu Cys Leu Ser Cys Gly Ser Arg Cys Ser Ser
65 70 75 80

Asp Gln Val Glu Thr Gln Ala Cys Thr Arg Glu Gln Asn Arg Ile Cys
85 90 95
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US 9,441,044 B2

241

-continued

242

Thr

Arg

Arg

Gly

145

Gln

Pro

Pro

225

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

385

Trp

Pro
465
Gly

Leu

Lys

Cys

Leu

Pro

130

Thr

Ile

Cys

Leu

Glu

210

Ser

Lys

Pro

Ser

Asp

290

Asn

Val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

Ser

Gly

Cys

Arg

Cys

115

Gly

Phe

Cys

Thr

Pro

195

Pro

Pro

Thr

Ser

Arg

275

Pro

Ala

Val

Tyr

Thr

355

Leu

Cys

Ser

Asp

Ser

435

Ala

Lys

Gln

Arg

Thr

Pro

100

Ala

Thr

Ser

Asn

Ser

180

Gln

Ser

Pro

His

Val

260

Thr

Glu

Lys

Ser

Lys

340

Ile

Pro

Leu

Asn

Ser

420

Arg

Leu

Gly

Ile

Cys
500

Thr

Gly

Pro

Glu

Asn

Val

165

Thr

Pro

Thr

Ala

Thr

245

Phe

Pro

Val

Thr

Val

325

Cys

Ser

Pro

Val

Gly

405

Asp

Trp

His

Gly

Ala
485

Cys

Thr

Trp

Leu

Thr

Thr

150

Val

Ser

Val

Ala

Glu

230

Cys

Leu

Glu

Lys

Lys

310

Leu

Lys

Lys

Ser

Lys

390

Gln

Gly

Gln

Asn

Gly
470
Pro

Asn

Ser

Tyr Cys Ala Leu Ser Lys Gln Glu Gly
105 110

Arg Lys Cys Arg Pro Gly Phe Gly Val
120 125

Ser Asp Val Val Cys Lys Pro Cys Ala
135 140

Thr Ser Ser Thr Asp Ile Cys Arg Pro
155

Ala Ile Pro Gly Asn Ala Ser Met Asp
170 175

Pro Thr Arg Ser Met Ala Pro Gly Ala
185 190

Ser Thr Arg Ser Gln His Thr Gln Pro
200 205

Pro Ser Thr Ser Phe Leu Leu Pro Met
215 220

Gly Ser Thr Gly Asp Glu Pro Lys Ser
235

Pro Pro Cys Pro Ala Pro Glu Leu Leu
250 255

Phe Pro Pro Lys Pro Lys Asp Thr Leu
265 270

Val Thr Cys Val Val Val Asp Val Ser
280 285

Phe Asn Trp Tyr Val Asp Gly Val Glu
295 300

Pro Arg Glu Glu Gln Tyr Asn Ser Thr
315

Thr Val Leu His Gln Asp Trp Leu Asn
330 335

Val Ser Asn Lys Ala Leu Pro Ala Pro
345 350

Ala Lys Gly Gln Pro Arg Glu Pro Gln
360 365

Arg Glu Glu Met Thr Lys Asn Gln Val
375 380

Gly Phe Tyr Pro Ser Asp Ile Ala Val
395

Pro Glu Asn Asn Tyr Lys Thr Thr Pro
410 415

Ser Phe Phe Leu Tyr Ser Lys Leu Thr
425 430

Gln Gly Asn Val Phe Ser Cys Ser Val
440 445

His Tyr Thr Gln Lys Ser Leu Ser Leu
455 460

Gly Ser Gly Gly Gly Gly Ser Gly Gly
475

Pro Cys Thr Ser Glu Lys His Tyr Glu
490 495

Lys Cys Glu Pro Gly Lys Tyr Met Ser
505 510

Asp Ser Val Cys Leu Pro Cys Gly Pro

Cys

Ala

Pro

His

160

Ala

Val

Thr

Gly

Cys

240

Gly

Met

His

Val

Tyr

320

Gly

Ile

Val

Ser

Glu

400

Pro

Val

Met

Ser

Gly
480
His

Ser

Asp
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US 9,441,044 B2
243 244

-continued

515 520 525

Glu Tyr Leu Asp Ser Trp Asn Glu Glu Asp Lys Cys Leu Leu His Lys
530 535 540

Val Cys Asp Thr Gly Lys Ala Leu Val Ala Val Val Ala Gly Asn Ser
545 550 555 560

Thr Thr Pro Arg Arg Cys Ala Cys Thr Ala Gly Tyr His Trp Ser Gln
565 570 575

Asp Cys Glu Cys Cys Arg Arg Asn Thr Glu Cys Ala Pro Gly Leu Gly
580 585 590

Ala Gln His Pro Leu Gln Leu Asn Lys Asp Thr Val Cys Lys Pro Cys
595 600 605

Leu Ala Gly Tyr Phe Ser Asp Ala Phe Ser Ser Thr Asp Lys Cys Arg
610 615 620

Pro Trp Thr Asn Cys Thr Phe Leu Gly Lys Arg Val Glu His His Gly
625 630 635 640

Thr Glu Lys Ser Asp Ala Val Cys Ser Ser Ser Leu Pro Ala Arg Lys
645 650 655

Pro Pro Asn Glu Pro His Val Tyr Leu Pro Gly

660 665

<210> SEQ ID NO 63

<211> LENGTH: 675

<212> TYPE: PRT

<213 > ORGANISM: Homo sapiens
<400> SEQUENCE: 63

Gln Ile Ala Pro Pro Cys Thr Ser Glu Lys His Tyr Glu His Leu Gly
1 5 10 15

Arg Cys Cys Asn Lys Cys Glu Pro Gly Lys Tyr Met Ser Ser Lys Cys
20 25 30

Thr Thr Thr Ser Asp Ser Val Cys Leu Pro Cys Gly Pro Asp Glu Tyr
35 40 45

Leu Asp Ser Trp Asn Glu Glu Asp Lys Cys Leu Leu His Lys Val Cys
50 55 60

Asp Thr Gly Lys Ala Leu Val Ala Val Val Ala Gly Asn Ser Thr Thr
65 70 75 80

Pro Arg Arg Cys Ala Cys Thr Ala Gly Tyr His Trp Ser Gln Asp Cys
85 90 95

Glu Cys Cys Arg Arg Asn Thr Glu Cys Ala Pro Gly Leu Gly Ala Gln
100 105 110

His Pro Leu Gln Leu Asn Lys Asp Thr Val Cys Lys Pro Cys Leu Ala
115 120 125

Gly Tyr Phe Ser Asp Ala Phe Ser Ser Thr Asp Lys Cys Arg Pro Trp
130 135 140

Thr Asn Cys Thr Phe Leu Gly Lys Arg Val Glu His His Gly Thr Glu
145 150 155 160

Lys Ser Asp Ala Val Cys Ser Ser Ser Leu Pro Ala Arg Lys Pro Pro
165 170 175

Asn Glu Pro His Val Tyr Leu Pro Gly Gly Gly Gly Gly Ser Gly Gly
180 185 190

Gly Gly Ser Gly Gly Gly Gly Ser Thr His Thr Cys Pro Pro Cys Pro
195 200 205

Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
210 215 220
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US 9,441,044 B2

-continued

246

Pro
225

Gln

Gln

Ala

305

Pro

Thr

Ser

Tyr

Tyr

385

Phe

Lys

Gly

Pro

Asp

465

Ala

Glu

Ser

Thr

Ala

545

Cys

Ser

Pro

Arg

625

Arg

Lys

Val

Asp

Tyr

Asp

290

Leu

Arg

Lys

Asp

Lys

370

Ser

Ser

Ser

Gly

Tyr

450

Gln

Lys

Asp

Cys

Arg

530

Leu

Arg

Val

Thr

Gly
610

Ser

Ser

Asp

Asp

Gly

Asn

275

Trp

Pro

Glu

Asn

Ile

355

Thr

Lys

Cys

Leu

Ser

435

Ala

Thr

val

Ser

Gly

515

Glu

Ser

Pro

Cys

Asp

595

Asn

Met

Gln

Thr

Val

Val

260

Ser

Leu

Ala

Pro

Gln

340

Ala

Thr

Leu

Ser

Ser

420

Gly

Pro

Ala

Phe

Thr

500

Ser

Gln

Lys

Gly

Lys

580

Ile

Ala

Ala

His

Leu

Ser

245

Glu

Thr

Asn

Pro

Gln

325

Val

Val

Pro

Thr

Val

405

Leu

Gly

Glu

Gln

Cys

485

Tyr

Arg

Asn

Gln

Phe

565

Pro

Cys

Ser

Pro

Thr

Met

230

His

Val

Tyr

Gly

Ile

310

Val

Ser

Glu

Pro

Val

390

Met

Ser

Gly

Pro

Met

470

Thr

Thr

Cys

Arg

Glu

550

Gly

Cys

Arg

Met

Gly
630

Gln

Ile

Glu

His

Arg

Lys

295

Glu

Tyr

Leu

Trp

Val

375

Asp

His

Pro

Gly

Gly

455

Cys

Lys

Gln

Ser

Ile

535

Gly

Val

Ala

Pro

Asp
615

Ala

Pro

Ser

Asp

Asn

Val

280

Glu

Lys

Thr

Thr

Glu

360

Leu

Lys

Glu

Gly

Ser

440

Ser

Cys

Thr

Leu

Ser

520

Cys

Cys

Ala

Pro

His
600
Ala

Val

Thr

Arg

Pro

Ala

265

Val

Tyr

Thr

Leu

Cys

345

Ser

Asp

Ser

Ala

Lys

425

Leu

Thr

Ser

Ser

Trp

505

Asp

Thr

Arg

Arg

Gly

585

Gln

Val

His

Pro

Thr

Glu

250

Lys

Ser

Lys

Ile

Pro

330

Leu

Asn

Ser

Arg

Leu

410

Gly

Pro

Cys

Lys

Asp

490

Asn

Gln

Cys

Leu

Pro

570

Thr

Ile

Cys

Leu

Glu

Pro

235

Val

Thr

Val

Cys

Ser

315

Pro

Val

Gly

Asp

Trp

395

His

Gly

Ala

Arg

Cys

475

Thr

Trp

Val

Arg

Cys

555

Gly

Phe

Cys

Thr

Pro
635

Pro

Glu

Lys

Lys

Leu

Lys

300

Lys

Ser

Lys

Gln

Gly

380

Gln

Asn

Gly

Gln

Leu

460

Ser

Val

Val

Glu

Pro

540

Ala

Thr

Ser

Asn

Ser
620

Gln

Ser

Val

Phe

Pro

Thr

285

Val

Ala

Arg

Gly

Pro

365

Ser

Gln

His

Gly

Val

445

Arg

Pro

Cys

Pro

Thr

525

Gly

Pro

Glu

Asn

Val
605
Thr

Pro

Thr

Thr

Asn

Arg

270

Val

Ser

Lys

Glu

Phe

350

Glu

Phe

Gly

Tyr

Ser

430

Ala

Glu

Gly

Asp

Glu

510

Gln

Trp

Leu

Thr

Thr

590

Val

Ser

Val

Ala

Cys

Trp

255

Glu

Leu

Asn

Gly

Glu

335

TyTr

Asn

Phe

Asn

Thr

415

Gly

Phe

Tyr

Gln

Ser

495

Cys

Ala

Tyr

Arg

Ser

575

Thr

Ala

Pro

Ser

Pro

Val

240

Tyr

Glu

His

Lys

Gln

320

Met

Pro

Asn

Leu

Val

400

Gln

Gly

Thr

Tyr

His

480

Cys

Leu

Cys

Cys

Lys

560

Asp

Ser

Ile

Thr

Thr
640

Ser
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US 9,441,044 B2

-continued

248

645

650

655

Thr Ser Phe Leu Leu Pro Met Gly Pro Ser Pro Pro Ala Glu Gly Ser

Thr Gly Asp

675

660

<210> SEQ ID NO 64

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

Met Gly Val Leu

1

Leu

Ala

Tyr

Gln

65

Gly

Ser

Thr

Tyr

145

Thr

Phe

Pro

Thr
225

Pro

305

Gly

Leu

Val

Ala

50

Ala

Asn

Gly

Gly

Leu

130

Cys

Cys

Leu

Glu

Lys

210

Lys

Leu

Lys

Lys

Ser
290

Lys

Gln

Phe

Val

35

Ser

Asp

Glu

Asn

Leu

115

Gly

Pro

Pro

Phe

Val

195

Phe

Pro

Thr

Val

Ala

275

Arg

Gly

Pro

Pro

20

Leu

Pro

Ser

Leu

Gln

100

Tyr

Ile

Asp

Pro

Pro

180

Thr

Asn

Arg

Val

Ser

260

Lys

Asp

Phe

Glu

583

64

Leu

5

Ser

Ala

Gly

Gln

Thr

85

Val

Ile

Gly

Ser

Cys

165

Pro

Cys

Trp

Glu

Leu

245

Asn

Gly

Glu

Tyr

Asn
325

Thr

Met

Ser

Lys

Val

70

Phe

Asn

Cys

Asn

Asp

150

Pro

Lys

Val

Tyr

Glu

230

His

Lys

Gln

Leu

Pro
310

Asn

Gln

Ala

Ser

Ala

55

Thr

Leu

Leu

Lys

Gly

135

Gln

Ala

Pro

Val

Val

215

Gln

Gln

Ala

Pro

Thr

295

Ser

Tyr

665

Arg Thr

Ser Met
25

Arg Gly
40

Thr Glu

Glu Val

Asp Asp

Thr Ile
105

Val Glu
120

Thr Gln

Glu Pro

Pro Glu

Lys Asp

185

Val Asp
200

Asp Gly

Tyr Asn

Asp Trp

Leu Pro
265

Arg Glu
280
Lys Asn

Asp Ile

Lys Thr

Leu Leu
10

Ala Met

Ile Ala

Val Arg

Cys Ala
75

Ser Ile
90

Gln Gly

Leu Met

Ile Tyr

Lys Ser
155

Leu Leu
170

Thr Leu

Val Ser

Val Glu

Ser Thr
235

Leu Asn
250

Ala Pro

Pro Gln

Gln Val

Ala Val

315

Thr Pro
330

Ser

His

Ser

Val

60

Ala

Cys

Leu

Tyr

Val

140

Cys

Gly

Met

His

Val

220

Tyr

Gly

Val
Ser
300

Glu

Pro

Leu

Val

Phe

45

Thr

Thr

Thr

Arg

Pro

125

Ile

Asp

Gly

Ile

Glu

205

His

Arg

Lys

Glu

Tyr
285
Leu

Trp

Val

670

Val

Ala

30

Val

Val

Ty

Gly

Ala

110

Pro

Asp

Lys

Pro

Ser

190

Asp

Asn

Val

Glu

Lys

270

Thr

Thr

Glu

Leu

Leu

15

Gln

Cys

Leu

Met

Thr

95

Met

Pro

Pro

Thr

Ser

175

Arg

Pro

Ala

Val

Tyr

255

Thr

Leu

Cys

Ser

Asp
335

Ala

Pro

Glu

Arg

Met

80

Ser

Asp

Tyr

Glu

His

160

Val

Thr

Glu

Lys

Ser

240

Lys

Ile

Pro

Leu

Asn
320
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US 9,441,044 B2

-continued

250

Asp

Trp

Gly
385
Ala

Cys

Thr

Gly

465

Arg

Cys

Leu

Phe

Cys

545

Asp

Gly

Gln

Asn

370

Gly

Pro

Asn

Ser

Trp

450

Lys

Cys

Arg

Gln

Ser

530

Thr

Ala

His

Ser

Gln

355

His

Gly

Pro

Lys

Asp

435

Asn

Ala

Ala

Arg

Leu

515

Asp

Phe

Val

Val

Phe

340

Gly

Tyr

Ser

Cys

Cys

420

Ser

Glu

Leu

Cys

Asn

500

Asn

Ala

Leu

Cys

Tyr
580

Phe Leu Tyr Ser
Asn Val Phe Ser
360

Thr Gln Lys Ser
375

Gly Gly Gly Gly
390

Thr Ser Glu Lys
405

Glu Pro Gly Lys
Val Cys Leu Pro
440

Glu Asp Lys Cys
455

Val Ala Val Val
470

Thr Ala Gly Tyr
485

Thr Glu Cys Ala
Lys Asp Thr Val
520

Phe sSer Ser Thr
535

Gly Lys Arg Val
550

Ser Ser Ser Leu
565
Leu Pro Gly

<210> SEQ ID NO 65

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln Ile Ala Pro

1

Arg

Thr

Asp
65

Pro

Glu

Cys

Thr

Asp

50

Thr

Arg

Cys

Pro

Cys

Thr

35

Ser

Gly

Arg

Cys

Leu
115

Asn

20

Ser

Trp

Lys

Cys

Arg

100

Gln

557

Homo sapiens
65

Pro Cys Thr Ser

Lys Cys Glu Pro

Asp Ser Val Cys
40

Asn Glu Glu Asp
55

Ala Leu Val Ala
70

Ala Cys Thr Ala
85

Arg Asn Thr Glu

Leu Asn Lys Asp
120

Lys

345

Cys

Leu

Ser

His

TyTr

425

Cys

Leu

Ala

His

Pro

505

Cys

Asp

Glu

Pro

Glu

Gly

25

Leu

Lys

Val

Gly

Cys

105

Thr

Leu

Ser

Ser

Gly

Tyr

410

Met

Gly

Leu

Gly

Trp

490

Gly

Lys

Lys

His

Ala
570

Lys

10

Lys

Pro

Cys

Val

Tyr
90

Ala

Val

Thr Val Asp Lys

Val

Leu

Gly

395

Glu

Ser

Pro

His

Asn

475

Ser

Leu

Pro

Cys

His

555

Arg

His

Tyr

Cys

Leu

Ala

75

His

Pro

Cys

Met

Ser

380

Gly

His

Ser

Asp

Lys

460

Ser

Gln

Gly

Cys

Arg

540

Gly

Lys

Tyr

Met

Gly

Leu

60

Gly

Trp

Gly

Lys

His

365

Pro

Gly

Leu

Lys

Glu

445

Val

Thr

Asp

Ala

Leu

525

Pro

Thr

Pro

Glu

Ser

Pro

45

His

Asn

Ser

Leu

Pro
125

350

Glu

Gly

Ser

Gly

Cys

430

Tyr

Cys

Thr

Cys

Gln

510

Ala

Trp

Glu

Pro

His

Ser

30

Asp

Lys

Ser

Gln

Gly
110

Cys

Ser

Ala

Lys

Gln

Arg

415

Thr

Leu

Asp

Pro

Glu

495

His

Gly

Thr

Lys

Asn
575

Leu
15
Lys

Glu

val

Thr

Asp

95

Ala

Leu

Arg

Leu

Gly

Ile

400

Cys

Thr

Asp

Thr

Arg

480

Cys

Pro

Tyr

Asn

Ser

560

Glu

Gly

Cys

Tyr

Cys

Thr

80

Cys

Gln

Ala
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US 9,441,044 B2

-continued

252

Gly

Thr

145

Lys

Asn

Thr

Ser

Arg

225

Pro

Ala

Tyr

Thr

305

Leu

Cys

Ser

Asp

Ser

385

Ala

Lys

Ala

Ile

Val

465

Cys

Ser

Gln

Leu

Ile

Tyr

130

Asn

Ser

Glu

His

Val

210

Thr

Glu

Lys

Ser

Lys

290

Ile

Pro

Leu

Asn

Ser

370

Arg

Leu

Gly

Met

Ala

450

Arg

Ala

Ile

Gly

Met
530

Tyr

Phe

Cys

Asp

Pro

Thr

195

Phe

Pro

Val

Thr

Val

275

Cys

Ser

Pro

Val

Gly

355

Asp

Trp

His

Gly

His

435

Ser

Val

Ala

Cys

Leu
515

Tyr

Val

Ser

Thr

Ala

His

180

Cys

Leu

Glu

Lys

Lys

260

Leu

Lys

Lys

Ser

Lys

340

Gln

Gly

Gln

Asn

Gly

420

Val

Phe

Thr

Thr

Thr
500
Arg

Pro

Ile

Asp

Phe

Val

165

Val

Pro

Phe

Val

Phe

245

Pro

Thr

Val

Ala

Arg

325

Gly

Pro

Ser

Gln

His

405

Gly

Ala

Val

Val

Tyr

485

Gly

Ala

Pro

Asp

Ala

Leu

150

Cys

Tyr

Pro

Pro

Thr

230

Asn

Arg

Val

Ser

Lys

310

Asp

Phe

Glu

Phe

Gly

390

Tyr

Ser

Gln

Cys

Leu

470

Met

Thr

Met

Pro

Pro

Phe

135

Gly

Ser

Leu

Cys

Pro

215

Cys

Trp

Glu

Leu

Asn

295

Gly

Glu

Tyr

Asn

Phe

375

Asn

Thr

Gly

Pro

Glu

455

Arg

Met

Ser

Asp

Tyr

535

Glu

Ser

Lys

Ser

Pro

Pro

200

Lys

Val

Tyr

Glu

His

280

Lys

Gln

Leu

Pro

Asn

360

Leu

Val

Gln

Gly

Ala

440

Tyr

Gln

Gly

Ser

Thr
520

Tyr

Pro

Ser

Arg

Ser

Gly

185

Ala

Pro

Val

Val

Gln

265

Gln

Ala

Pro

Thr

Ser

345

Tyr

Tyr

Phe

Lys

Gly

425

Val

Ala

Ala

Asn

Gly
505
Gly

Leu

Cys

Thr

Val

Leu

170

Glu

Pro

Lys

Val

Asp

250

Tyr

Asp

Leu

Arg

Lys

330

Asp

Lys

Ser

Ser

Ser

410

Gly

Val

Ser

Asp

Glu

490

Asn

Leu

Gly

Pro

Asp

Glu

155

Pro

Pro

Glu

Asp

Asp

235

Gly

Asn

Trp

Pro

Glu

315

Asn

Ile

Thr

Lys

Cys

395

Leu

Ser

Leu

Pro

Ser

475

Leu

Gln

Tyr

Ile

Asp

Lys

140

His

Ala

Lys

Leu

Thr

220

Val

Val

Ser

Leu

Ala

300

Pro

Gln

Ala

Thr

Leu

380

Ser

Ser

Gly

Ala

Gly

460

Gln

Thr

Val

Ile

Gly
540

Ser

Cys

His

Arg

Ser

Leu

205

Leu

Ser

Glu

Thr

Asn

285

Pro

Gln

Val

Val

Pro

365

Thr

Val

Leu

Gly

Ser

445

Lys

Val

Phe

Asn

Cys
525

Asn

Asp

Arg

Gly

Lys

Cys

190

Gly

Met

His

Val

Tyr

270

Gly

Ile

Val

Ser

Glu

350

Pro

Val

Met

Ser

Gly

430

Ser

Ala

Thr

Leu

Leu
510

Lys

Gly

Pro

Thr

Pro

175

Asp

Gly

Ile

Glu

His

255

Arg

Lys

Glu

Tyr

Leu

335

Trp

Val

Asp

His

Pro

415

Gly

Arg

Thr

Glu

Asp

495

Thr

Vval

Thr

Trp

Glu

160

Pro

Lys

Pro

Ser

Asp

240

Asn

Val

Glu

Lys

Thr

320

Thr

Glu

Leu

Lys

Glu

400

Gly

Ser

Gly

Glu

Val

480

Asp

Ile

Glu

Gln
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US 9,441,044 B2

-continued

254

545

550

<210> SEQ ID NO 66

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Ala Leu Asp Thr

1

Val

Ile

Tyr
65
Gln

Lys

Gly

Thr

Glu

Lys

Ser

Lys

225

Ile

Leu

Ser
305
Arg

Leu

Gly

Arg

His

Tyr

50

Asn

Ala

Val

Gly

Thr

130

Phe

Pro

Val

Thr

Val

210

Cys

Ser

Pro

Val

Gly

290

Asp

Trp

His

Gly

Gln

Glu

35

Ile

Gln

Leu

Glu

Gly

115

Cys

Leu

Glu

Lys

Lys

195

Leu

Lys

Lys

Ser

Lys

275

Gln

Gly

Gln

Asn

Gly
355

Leu

20

Pro

Trp

His

Glu

Gln

100

Gly

Pro

Phe

Val

Phe

180

Pro

Thr

Val

Ala

Arg

260

Gly

Pro

Ser

Gln

His
340

Gly

552

Homo sapiens
66

Asn Tyr Cys

Tyr Ile Asp

Lys Gly Tyr

Ser Leu Asp

55

Asn Pro Gly
70

Pro Leu Pro
85

Leu Ser Asn

Ser Gly Gly

Pro Cys Pro
135

Pro Pro Lys
150

Thr Cys Val
165

Asn Trp Tyr

Arg Glu Glu

Val Leu His
215

Ser Asn Lys
230

Lys Gly Gln
245

Glu Glu Met

Phe Tyr Pro

Glu Asn Asn
295

Phe Phe Leu
310

Gly Asn Val
325

Tyr Thr Gln

Ser Gly Gly

Phe

Phe

His

Thr

Ala

Ile

Met

Gly

120

Ala

Pro

Val

Val

Gln

200

Gln

Ala

Pro

Thr

Ser

280

Tyr

Tyr

Phe

Lys

Gly
360

Ser

Arg

Ala

Gln

Ser

Val

Ile

105

Gly

Pro

Lys

Val

Asp

185

Tyr

Asp

Leu

Arg

Lys

265

Asp

Lys

Ser

Ser

Ser
345

Gly

Ser

10

Lys

Asn

Tyr

Ala

Tyr

90

Val

Ser

Glu

Asp

Asp

170

Gly

Asn

Trp

Pro

Glu

250

Asn

Ile

Thr

Lys

Cys

330

Leu

Ser

555

Thr

Asp

Phe

Ser

Ala

75

Tyr

Arg

Gly

Leu

Thr

155

Val

Val

Ser

Leu

Ala

235

Pro

Gln

Ala

Thr

Leu

315

Ser

Ser

Gly

Glu

Leu

Cys

Lys

60

Pro

Val

Ser

Gly

Leu

140

Leu

Ser

Glu

Thr

Asn

220

Pro

Gln

Val

Val

Pro

300

Thr

Val

Leu

Gly

Lys

Gly

Leu

45

Val

Cys

Gly

Cys

Gly

125

Gly

Met

His

Val

Tyr

205

Gly

Ile

Val

Ser

Glu

285

Pro

Val

Met

Ser

Gly
365

Asn

Trp

Gly

Leu

Cys

Arg

Lys

110

Gly

Gly

Ile

Glu

His

190

Arg

Lys

Glu

Tyr

Leu

270

Trp

Val

Asp

His

Pro
350

Gly

Cys

15

Lys

Pro

Ala

Val

Lys

95

Cys

Ser

Pro

Ser

Asp

175

Asn

Val

Glu

Lys

Thr

255

Thr

Glu

Leu

Lys

Glu

335

Gly

Ser

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Thr

Ser

Arg

160

Pro

Ala

Val

Tyr

Thr

240

Leu

Cys

Ser

Asp

Ser

320

Ala

Lys

Gln
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US 9,441,044 B2

-continued

256

Ile

Cys

385

Thr

Asp

Thr

Arg

Cys

465

Pro

Tyr

Asn

Ser

Glu
545

Ala

370

Cys

Thr

Ser

Gly

Arg

450

Cys

Leu

Phe

Cys

Asp

530

Pro

Pro

Asn

Ser

Trp

Lys

435

Cys

Arg

Gln

Ser

Thr

515

Ala

His

Pro

Lys

Asp

Asn

420

Ala

Ala

Arg

Leu

Asp

500

Phe

Val

Val

Cys Thr Ser Glu
375

Cys Glu Pro Gly
390

Ser Val Cys Leu
405

Glu Glu Asp Lys
Leu Val Ala Val
440

Cys Thr Ala Gly
455

Asn Thr Glu Cys
470

Asn Lys Asp Thr
485

Ala Phe Ser Ser
Leu Gly Lys Arg
520

Cys Ser Ser Ser
535

Tyr Leu Pro Gly
550

<210> SEQ ID NO 67

«<211> LENGTH:

<212> TYPE:
«213> ORGANISM:

PRT

<400> SEQUENCE:

Gln
1
Arg
Thr
Leu
Asp
65

Pro

Glu

Gly
Thr
145

Lys

Asn

Ile

Cys

Thr

Asp

50

Thr

Arg

Cys

Pro

Tyr

130

Asn

Ser

Glu

Ala

Cys

Thr

35

Ser

Gly

Arg

Cys

Leu

115

Phe

Cys

Asp

Pro

Pro

Asn

Ser

Trp

Lys

Cys

Arg

100

Gln

Ser

Thr

Ala

His
180

552

Homo sapiens
67

Pro Cys Thr Ser

Lys Cys Glu Pro

Asp Ser Val Cys
40

Asn Glu Glu Asp
55

Ala Leu Val Ala
70

Ala Cys Thr Ala

Arg Asn Thr Glu

Leu Asn Lys Asp
120

Asp Ala Phe Ser
135

Phe Leu Gly Lys
150

Val Cys Ser Ser
165

Val Tyr Leu Pro

Lys

Lys

Pro

Cys

425

Val

TyTr

Ala

Val

Thr

505

val

Leu

Glu

Gly

Leu

Lys

Val

Gly

Cys

105

Thr

Ser

Arg

Ser

Gly
185

His

Tyr

Cys

410

Leu

Ala

His

Pro

Cys

490

Asp

Glu

Pro

Lys

10

Lys

Pro

Cys

Val

Tyr

90

Ala

Val

Thr

Val

Leu
170

Gly

Tyr

Met

395

Gly

Leu

Gly

Trp

Gly

475

Lys

Lys

His

Ala

His

Tyr

Cys

Leu

Ala

75

His

Pro

Cys

Asp

Glu
155

Pro

Gly

Glu

380

Ser

Pro

His

Asn

Ser

460

Leu

Pro

Cys

His

Arg
540

Tyr

Met

Gly

Leu

60

Gly

Trp

Gly

Lys

Lys

140

His

Ala

Gly

His

Ser

Asp

Lys

Ser

445

Gln

Gly

Cys

Arg

Gly

525

Lys

Glu

Ser

Pro

45

His

Asn

Ser

Leu

Pro

125

Cys

His

Arg

Gly

Leu

Lys

Glu

Val

430

Thr

Asp

Ala

Leu

Pro

510

Thr

Pro

His

Ser

Asp

Lys

Ser

Gln

Gly

110

Cys

Arg

Gly

Lys

Ser
190

Gly

Cys

Tyr

415

Cys

Thr

Cys

Gln

Ala

495

Trp

Glu

Pro

Leu

15

Lys

Glu

Val

Thr

Asp

Ala

Leu

Pro

Thr

Pro
175

Gly

Arg

Thr

400

Leu

Asp

Pro

Glu

His

480

Gly

Thr

Lys

Asn

Gly

Cys

Tyr

Cys

Thr

80

Cys

Gln

Ala

Trp

Glu
160

Pro

Gly
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257 258

-continued

Gly Gly Ser Gly Gly Gly Gly Ser Thr His Thr Cys Pro Pro Cys Pro
195 200 205

Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
210 215 220

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
225 230 235 240

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
245 250 255

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
260 265 270

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
275 280 285

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
290 295 300

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
305 310 315 320

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
325 330 335

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
340 345 350

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
355 360 365

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
370 375 380

Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val
385 390 395 400

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
405 410 415

Lys Ser Leu Ser Leu Ser Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly
420 425 430

Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Asp Thr Asn Tyr Cys Phe
435 440 445

Ser Ser Thr Glu Lys Asn Cys Cys Val Arg Gln Leu Tyr Ile Asp Phe
450 455 460

Arg Lys Asp Leu Gly Trp Lys Trp Ile His Glu Pro Lys Gly Tyr His
465 470 475 480

Ala Asn Phe Cys Leu Gly Pro Cys Pro Tyr Ile Trp Ser Leu Asp Thr
485 490 495

Gln Tyr Ser Lys Val Leu Ala Leu Tyr Asn Gln His Asn Pro Gly Ala
500 505 510

Ser Ala Ala Pro Cys Cys Val Pro Gln Ala Leu Glu Pro Leu Pro Ile
515 520 525

Val Tyr Tyr Val Gly Arg Lys Pro Lys Val Glu Gln Leu Ser Asn Met
530 535 540

Ile Val Arg Ser Cys Lys Cys Ser

545 550

<210> SEQ ID NO 68

<211> LENGTH: 729

<212> TYPE: PRT

<213 > ORGANISM: Homo sapiens

<400> SEQUENCE: 68

Arg Ile Phe Ala Val Phe Ile Phe Met Thr Tyr Trp His Leu Leu Asn
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-continued

260

Gln
65
Arg

Ala

Cys

Pro

145

Lys

Lys

Thr

Thr

Ile

225

Ile

Ile

Thr

Thr

305

Ser

Arg

Pro

Ala

385

Tyr

Thr

Phe

Asn

Ala

50

Phe

Gln

Leu

Met

Asn

130

Val

Ala

Thr

Ser

Phe

210

Pro

Ile

Phe

Gln

Gly

290

His

Val

Thr

Glu

Lys
370
Ser

Lys

Ile

Thr

Met

35

Ala

Vval

Arg

Gln

Ile

115

Ala

Thr

Glu

Thr

Thr

195

Arg

Glu

Leu

Arg

Asp

275

Gly

Thr

Phe

Pro

Val

355

Thr

Val

Cys

Ser

Val

Thr

Leu

His

Ala

Ile

100

Ser

Pro

Ser

Val

Thr

180

Leu

Arg

Leu

Gly

Leu

260

Thr

Gly

Cys

Leu

Glu

340

Lys

Lys

Leu

Lys

Lys
420

Thr

Ile

Ile

Gly

Arg

Thr

Tyr

Tyr

Glu

Ile

165

Thr

Arg

Leu

Pro

Ala

245

Arg

Asn

Gly

Pro

Phe

325

Val

Phe

Pro

Thr

Val
405

Ala

Val

Glu

Val

Glu

70

Leu

Asp

Gly

Asn

His

150

Trp

Asn

Ile

Asp

Leu

230

Ile

Lys

Ser

Ser

Pro

310

Pro

Thr

Asn

Arg

Val
390

Ser

Lys

Pro

Cys

Tyr

55

Glu

Leu

Val

Gly

Lys

135

Glu

Thr

Ser

Asn

Pro

215

Ala

Leu

Gly

Lys

Gly

295

Cys

Pro

Cys

Trp

Glu

375

Leu

Asn

Gly

Lys

Lys

40

Trp

Asp

Lys

Lys

Ala

120

Ile

Leu

Ser

Lys

Thr

200

Glu

His

Leu

Arg

Lys

280

Gly

Pro

Lys

Val

Tyr

360

Glu

His

Lys

Gln

Asp

Phe

Glu

Leu

Asp

Leu

105

Asp

Asn

Thr

Ser

Arg

185

Thr

Glu

Pro

Cys

Met

265

Gln

Gly

Ala

Pro

Val

345

Val

Gln

Gln

Ala

Pro
425

10

Leu

Pro

Met

Lys

Gln

90

Gln

Tyr

Gln

Cys

Asp

170

Glu

Thr

Asn

Pro

Leu

250

Met

Ser

Gly

Pro

Lys

330

Val

Asp

Tyr

Asp

Leu
410

Arg

Tyr

Val

Glu

Val

Leu

Asp

Lys

Arg

Gln

155

His

Glu

Asn

His

Asn

235

Gly

Asp

Asp

Ser

Glu

315

Asp

Asp

Gly

Asn

Trp
395

Pro

Glu

Val

Glu

Asp

60

Gln

Ser

Ala

Arg

Ile

140

Ala

Gln

Lys

Glu

Thr

220

Glu

Val

Val

Thr

Gly

300

Leu

Thr

Val

Val

Ser

380

Leu

Ala

Pro

Val

Lys

45

Lys

His

Leu

Gly

Ile

125

Leu

Glu

Val

Leu

Ile

205

Ala

Arg

Ala

Lys

His

285

Gly

Leu

Leu

Ser

Glu

365

Thr

Asn

Pro

Gln

Glu

30

Gln

Asn

Ser

Gly

Val

110

Thr

Val

Gly

Leu

Phe

190

Phe

Glu

Thr

Leu

Lys

270

Leu

Gly

Gly

Met

His

350

Val

Tyr

Gly

Ile

Val
430

15

Tyr

Leu

Ile

Ser

Asn

95

TyTr

Val

Val

Tyr

Ser

175

Asn

Tyr

Leu

His

Thr

255

Cys

Glu

Gly

Gly

Ile

335

Glu

His

Arg

Lys

Glu
415

TyTr

Gly

Asp

Ile

Tyr

80

Ala

Arg

Lys

Asp

Pro

160

Gly

Val

Cys

Val

Leu

240

Phe

Gly

Glu

Ser

Pro

320

Ser

Asp

Asn

Val

Glu
400

Lys

Thr
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-continued

Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr
435 440 445

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
450 455 460

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
465 470 475 480

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
485 490 495

Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
500 505 510

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
515 520 525

Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
530 535 540

Gln Ile Ala Pro Pro Cys Thr Ser Glu Lys His Tyr Glu His Leu Gly
545 550 555 560

Arg Cys Cys Asn Lys Cys Glu Pro Gly Lys Tyr Met Ser Ser Lys Cys
565 570 575

Thr Thr Thr Ser Asp Ser Val Cys Leu Pro Cys Gly Pro Asp Glu Tyr
580 585 590

Leu Asp Ser Trp Asn Glu Glu Asp Lys Cys Leu Leu His Lys Val Cys
595 600 605

Asp Thr Gly Lys Ala Leu Val Ala Val Val Ala Gly Asn Ser Thr Thr
610 615 620

Pro Arg Arg Cys Ala Cys Thr Ala Gly Tyr His Trp Ser Gln Asp Cys
625 630 635 640

Glu Cys Cys Arg Arg Asn Thr Glu Cys Ala Pro Gly Leu Gly Ala Gln
645 650 655

His Pro Leu Gln Leu Asn Lys Asp Thr Val Cys Lys Pro Cys Leu Ala
660 665 670

Gly Tyr Phe Ser Asp Ala Phe Ser Ser Thr Asp Lys Cys Arg Pro Trp
675 680 685

Thr Asn Cys Thr Phe Leu Gly Lys Arg Val Glu His His Gly Thr Glu
690 695 700

Lys Ser Asp Ala Val Cys Ser Ser Ser Leu Pro Ala Arg Lys Pro Pro
705 710 715 720

Asn Glu Pro His Val Tyr Leu Pro Gly
725

<210> SEQ ID NO 69

<211> LENGTH: 729

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 69

Gln Ile Ala Pro Pro Cys Thr Ser Glu Lys His Tyr Glu His Leu Gly
1 5 10 15

Arg Cys Cys Asn Lys Cys Glu Pro Gly Lys Tyr Met Ser Ser Lys Cys
20 25 30

Thr Thr Thr Ser Asp Ser Val Cys Leu Pro Cys Gly Pro Asp Glu Tyr
35 40 45

Leu Asp Ser Trp Asn Glu Glu Asp Lys Cys Leu Leu His Lys Val Cys
50 55 60

Asp Thr Gly Lys Ala Leu Val Ala Val Val Ala Gly Asn Ser Thr Thr
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263

-continued

264

65

Pro

Glu

Gly

Thr

145

Lys

Asn

Gly

Ala

Pro
225

Gln

Gln

Ala

305

Pro

Thr

Ser

Tyr

Tyr

385

Phe

Lys

Gly

Asp
465

Phe

Arg

Cys

Pro

Tyr

130

Asn

Ser

Glu

Gly

Pro

210

Lys

Val

Asp

Tyr

Asp

290

Leu

Arg

Lys

Asp

Lys

370

Ser

Ser

Ser

Gly

Thr
450

Leu

Pro

Arg

Cys

Leu

115

Phe

Cys

Asp

Pro

Ser

195

Glu

Asp

Asp

Gly

Asn

275

Trp

Pro

Glu

Asn

Ile

355

Thr

Lys

Cys

Leu

Ser
435
Tyr

Tyr

Val

Cys

Arg

100

Gln

Ser

Thr

Ala

His

180

Gly

Leu

Thr

Val

Val

260

Ser

Leu

Ala

Pro

Gln

340

Ala

Thr

Leu

Ser

Ser

420

Gly

Trp

Val

Glu

Ala

85

Arg

Leu

Asp

Phe

Val

165

Val

Gly

Leu

Leu

Ser

245

Glu

Thr

Asn

Pro

Gln

325

Val

Val

Pro

Thr

Val

405

Leu

Gly

His

Val

Lys
485

70

Cys

Asn

Asn

Ala

Leu

150

Cys

Tyr

Gly

Gly

Met

230

His

Val

Tyr

Gly

Ile

310

Val

Ser

Glu

Pro

Val

390

Met

Ser

Gly

Leu

Glu
470

Gln

75

Thr Ala Gly Tyr His Trp Ser Gln Asp
90 95

Thr Glu Cys Ala Pro Gly Leu Gly Ala
105 110

Lys Asp Thr Val Cys Lys Pro Cys Leu
120 125

Phe Ser Ser Thr Asp Lys Cys Arg Pro
135 140

Gly Lys Arg Val Glu His His Gly Thr
155

Ser Ser Ser Leu Pro Ala Arg Lys Pro
170 175

Leu Pro Gly Gly Gly Gly Gly Ser Gly
185 190

Gly Ser Thr His Thr Cys Pro Pro Cys
200 205

Gly Pro Ser Val Phe Leu Phe Pro Pro
215 220

Ile Ser Arg Thr Pro Glu Val Thr Cys
235

Glu Asp Pro Glu Val Lys Phe Asn Trp
250 255

His Asn Ala Lys Thr Lys Pro Arg Glu
265 270

Arg Val Val Ser Val Leu Thr Val Leu
280 285

Lys Glu Tyr Lys Cys Lys Val Ser Asn
295 300

Glu Lys Thr Ile Ser Lys Ala Lys Gly
315

Tyr Thr Leu Pro Pro Ser Arg Glu Glu
330 335

Leu Thr Cys Leu Val Lys Gly Phe Tyr
345 350

Trp Glu Ser Asn Gly Gln Pro Glu Asn
360 365

Val Leu Asp Ser Asp Gly Ser Phe Phe
375 380

Asp Lys Ser Arg Trp Gln Gln Gly Asn
395

His Glu Ala Leu His Asn His Tyr Thr
410 415

Pro Gly Lys Gly Gly Gly Gly Ser Gly
425 430

Gly Ser Arg Ile Phe Ala Val Phe Ile
440 445

Leu Asn Ala Phe Thr Val Thr Val Pro
455 460

Tyr Gly Ser Asn Met Thr Ile Glu Cys
475

Leu Asp Leu Ala Ala Leu Ile Val Tyr
490 495

80

Cys

Gln

Ala

Trp

Glu

160

Pro

Gly

Pro

Lys

Val

240

Tyr

Glu

His

Lys

Gln

320

Met

Pro

Asn

Leu

Val

400

Gln

Gly

Phe

Lys

Lys

480

Trp
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265 266

-continued

Glu Met Glu Asp Lys Asn Ile Ile Gln Phe Val His Gly Glu Glu Asp
500 505 510

Leu Lys Val Gln His Ser Ser Tyr Arg Gln Arg Ala Arg Leu Leu Lys
515 520 525

Asp Gln Leu Ser Leu Gly Asn Ala Ala Leu Gln Ile Thr Asp Val Lys
530 535 540

Leu Gln Asp Ala Gly Val Tyr Arg Cys Met Ile Ser Tyr Gly Gly Ala
545 550 555 560

Asp Tyr Lys Arg Ile Thr Val Lys Val Asn Ala Pro Tyr Asn Lys Ile
565 570 575

Asn Gln Arg Ile Leu Val Val Asp Pro Val Thr Ser Glu His Glu Leu
580 585 590

Thr Cys Gln Ala Glu Gly Tyr Pro Lys Ala Glu Val Ile Trp Thr Ser
595 600 605

Ser Asp His Gln Val Leu Ser Gly Lys Thr Thr Thr Thr Asn Ser Lys
610 615 620

Arg Glu Glu Lys Leu Phe Asn Val Thr Ser Thr Leu Arg Ile Asn Thr
625 630 635 640

Thr Thr Asn Glu Ile Phe Tyr Cys Thr Phe Arg Arg Leu Asp Pro Glu
645 650 655

Glu Asn His Thr Ala Glu Leu Val Ile Pro Glu Leu Pro Leu Ala His
660 665 670

Pro Pro Asn Glu Arg Thr His Leu Val Ile Leu Gly Ala Ile Leu Leu
675 680 685

Cys Leu Gly Val Ala Leu Thr Phe Ile Phe Arg Leu Arg Lys Gly Arg
690 695 700

Met Met Asp Val Lys Lys Cys Gly Ile Gln Asp Thr Asn Ser Lys Lys
705 710 715 720

Gln Ser Asp Thr His Leu Glu Glu Thr

725

<210> SEQ ID NO 70

<211> LENGTH: 214

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 70

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Asn Thr Ala
20 25 30

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro Pro
85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
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-continued

268

Lys

145

Glu

Ser

Ala

Phe

130

Ser

Thr

Cys

Asn
210

Gln

Val

Leu

Glu

195

Arg

Trp

Thr

Thr

180

Val

Gly

Lys

Glu

165

Leu

Thr

Glu

<210> SEQ ID NO 71

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE :

Asp

1

Glu

Ile

Lys

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Ile

Arg

His

Ty

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

Leu

Val

Trp

35

Ala

Ser

Ile

Gly

val

115

Ser

Gln

Val

Leu

Glu

195

Arg

Leu

Ser

20

Tyr

Ser

Gly

Ala

Ala

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

214

71

Thr

Phe

Gln

Glu

Thr

Asp

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

<210> SEQ ID NO 72

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

213

72

Val

150

Gln

Ser

His

Cys

Gln

Ser

Gln

Ser

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

135

Asp

Asp

Lys

Gln

Ser

Cys

Arg

Ile

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Ser

Ala

Gly
200

Pro

Arg

Thr

40

Ser

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Ala

Lys

Asp

185

Leu

Val

Ala

Asn

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Leu
Asp
170

Tyr

Ser

Ile

10

Ser

Gly

Ile

Ser

Gln

90

Leu

Asp

Asn

Leu

Asp

170

Tyr

Ser

Gln
155
Ser

Glu

Ser

Leu

Gln

Ser

Pro

Ile

75

Asn

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

140

Ser

Thr

Lys

Pro

Ser

Ser

Pro

Ser

60

Asn

Asn

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Gly

Tyr

His

Val
205

Val

Ile

Arg

45

Arg

Ser

Asn

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Asn

Ser

Lys

190

Thr

Ser

Gly

Leu

Phe

Val

Trp

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Ser
Leu
175

Val

Lys

Pro

15

Thr

Leu

Ser

Glu

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Gln
160
Ser

Tyr

Ser

Gly

Asn

Ile

Gly

Ser

80

Thr

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser

Gln Ile Val Leu Ser Gln Ser Pro Ala Ile Leu Ser Ala Ser Pro Gly

1

5

10

15

Glu Lys Val Thr Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Ile
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269 270

-continued

20 25 30

His Trp Phe Gln Gln Lys Pro Gly Ser Ser Pro Lys Pro Trp Ile Tyr
35 40 45

Ala Thr Ser Asn Leu Ala Ser Gly Val Pro Val Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Arg Val Glu Ala Glu
65 70 75 80

Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Trp Thr Ser Asn Pro Pro Thr
85 90 95

Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala Ala Pro
100 105 110

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr
115 120 125

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys
130 135 140

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu
145 150 155 160

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
165 170 175

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala
180 185 190

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe
195 200 205

Asn Arg Gly Glu Cys
210

<210> SEQ ID NO 73

<211> LENGTH: 214

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 73

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Val Leu Ile
Tyr Phe Thr Ser Ser Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Thr Val Pro Trp
85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175
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-continued

272

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr

180

185

190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser

195

Phe Asn Arg Gly
210

<210> SEQ ID NO

200

Glu Cys

74

<211> LENGTH: 215

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Glu Ile Val Leu
1

Glu Arg Ala Thr
20

Tyr Leu Ala Trp
Ile Tyr Gly Ala
50

Gly Ser Gly Ser
65

Pro Glu Asp Phe
Trp Thr Phe Gly
100

Ala Pro Ser Val
115

Gly Thr Ala Ser
130

Ala Lys Val Gln
145

Gln Glu Ser Val
Ser Ser Thr Leu
180

Tyr Ala Cys Glu
195

Ser Phe Asn Arg
210

<210> SEQ ID NO

Homo sapiens
74

Thr Gln Ser Pro
Leu Ser Cys Arg
Tyr Gln Gln Lys
40
Phe Ser Arg Ala
Gly Thr Asp Phe
70

Ala Val Tyr Tyr

Gln Gly Thr Lys

Phe Ile Phe Pro

120

Val Val Cys Leu
135

Trp Lys Val Asp
150

Thr Glu Gln Asp
165

Thr Leu Ser Lys

Val Thr His Gln
200
Gly Glu Cys
215

75

<211> LENGTH: 213

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Asp Ile Gln Met
1

Asp Arg Val Thr
20

His Trp Tyr Gln
35

Thr Thr Ser Asn
50

Homo sapiens
75

Thr Gln Ser Pro

Ile Thr Cys Ser

Gln Lys Pro Gly
40

Leu Ala Ser Gly
55

Gly

Ala

25

Pro

Thr

Thr

Cys

Val

105

Pro

Leu

Asn

Ser

Ala

185

Gly

Ser
Ala
25

Lys

Val

Thr

10

Ser

Gly

Gly

Leu

Gln

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

Thr
10
Ser

Ala

Pro

Leu

Gln

Gln

Ile

Thr

75

Gln

Ile

Asp

Asn

Leu

155

Asp

Tyr

Ser

Leu

Ser

Pro

Ala

Ser

Ser

Ala

Pro

60

Ile

Tyr

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

Ser

Ser

Lys

Arg
60

205

Leu

Val

Pro

45

Asp

Ser

Gly

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Ala

Ile

Leu

45

Phe

Ser

Gly

30

Arg

Arg

Arg

Ser

Thr

110

Leu

Pro

Gly

Tyr

His

190

Val

Ser
Ser
30

Leu

Ser

Pro

15

Ser

Leu

Phe

Leu

Ser

Val

Lys

Arg

Asn

Ser

175

Lys

Thr

Val
15
Tyr

Ile

Gly

Gly

Ser

Leu

Ser

Glu
80

Ala

Ser

Glu

Ser
160

Val

Lys

Gly

Met

Tyr

Ser
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US 9,441,044 B2

-continued

274

Gly
65
Asp

Phe

Ala

Val

145

Ser

Thr

Cys

Ser

Phe

Gly

Val

Ser

130

Gln

Val

Leu

Glu

Arg
210

Gly

Ala

Gln

Phe

115

Val

Trp

Thr

Thr

Val

195

Gly

Thr

Thr

Gly

100

Ile

Val

Lys

Glu

Leu

180

Thr

Glu

Glu Phe Thr Leu
70

Tyr Tyr Cys His
85

Thr Lys Val Glu
Phe Pro Pro Ser
120

Cys Leu Leu Asn
135

Val Asp Asn Ala
150

Gln Asp Ser Lys
165

Ser Lys Ala Asp

His Gln Gly Leu
200

Cys

<210> SEQ ID NO 76

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln

1

Glu

Gln

Asp

Gly

65

Asp

Gly

Phe

Trp
145
Thr

Thr

Gly

Ile

Lys

Trp

Thr

50

Ser

Ala

Gly

Ile

Val

130

Lys

Glu

Leu

Thr

Glu
210

Val

Val

Tyr

35

Ser

Gly

Ala

Thr

Phe

115

Cys

Val

Gln

Ser

His
195

Ser

Thr

20

Gln

Lys

Thr

Thr

Lys

100

Pro

Leu

Asp

Asp

Lys

180

Gln

210

Homo sapiens
76

Thr Gln Ser Pro

Met Thr Cys Ser

Gln Lys Pro Gly

Leu Ala Ser Gly

Ser Tyr Ser Leu
70

Tyr Tyr Cys His
85

Leu Glu Ile Lys
Pro Ser Asp Glu
120

Leu Asn Asn Phe
135

Asn Ala Leu Gln
150

Ser Lys Asp Ser
165

Ala Asp Tyr Glu

Gly Leu Ser Ser
200

Thr

Gln

Val

105

Asp

Asn

Leu

Asp

TyTr

185

Ser

Ala

Ala

25

Thr

Val

Thr

Gln

Arg

105

Gln

TyTr

Ser

Thr

Lys
185

Pro

Ile

Arg

90

Lys

Glu

Phe

Gln

Ser

170

Glu

Ser

Ile

10

Ser

Ser

Pro

Ile

Arg

90

Thr

Leu

Pro

Gly

Tyr

170

His

Val

Ser

75

Ser

Arg

Gln

Tyr

Ser

155

Thr

Lys

Pro

Met

Ser

Pro

Ala

Ser

75

Ser

Val

Lys

Arg

Asn

155

Ser

Lys

Thr

Ser

Thr

Thr

Leu

Pro

140

Gly

Tyr

His

Val

Ser

Ser

Lys

Arg

Ser

Ser

Ala

Ser

Glu

140

Ser

Leu

Val

Lys

Leu

Tyr

Val

Lys

125

Arg

Asn

Ser

Lys

Thr
205

Ala

Arg

Arg

Phe

Met

Tyr

Ala

Gly

125

Ala

Gln

Ser

Tyr

Ser
205

Gln

Pro

Ala

110

Ser

Glu

Ser

Leu

Val

190

Lys

Ser

Ser

30

Trp

Ser

Glu

Thr

Pro

110

Thr

Lys

Glu

Ser

Ala
190

Phe

Pro

Leu

95

Ala

Gly

Ala

Gln

Ser

175

TyTr

Ser

Pro

15

Tyr

Ile

Gly

Ala

Phe

95

Ser

Ala

Val

Ser

Thr
175

Cys

Asn

Asp

80

Thr

Pro

Thr

Lys

Glu

160

Ser

Ala

Phe

Gly

Met

Tyr

Ser

Glu

80

Gly

Val

Ser

Gln

Val
160
Leu

Glu

Arg
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US 9,441,044 B2

-continued

276

<210> SEQ ID NO 77

<211> LENGTH: 216

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 77

Ser

1

Thr

Gln

Ala

65

Asp

Trp

Ala

Glu
145

Ser

Lys

Tyr Glu Leu Ser Gln Pro Arg
Ala Gly Phe Thr Cys Gly Gly
20

Trp Tyr Gln Gln Lys Pro Pro
35 40

Asp Ser Glu Arg Pro Ser Gly
50 55

Ser Gly Asn Thr Ala Thr Leu
70

Glu Ala Asp Tyr Tyr Cys Gln
85

Val Phe Gly Gly Gly Thr Arg
100

Ala Pro Ser Val Phe Ile Phe
115 120

Gly Thr Ala Ser Val Val Cys
130 135

Ala Lys Val Gln Trp Lys Val
150

Gln Glu Ser Val Thr Glu Gln
165

Ser Ser Thr Leu Thr Leu Ser
180

Tyr Ala Cys Glu Val Thr His
195 200

Ser Phe Asn Arg Gly Glu Cys
210 215

<210> SEQ ID NO 78

<211> LENGTH: 214

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 78

Asp

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Ile Gln Met Thr Gln Ser Pro

Arg Val Thr Ile Thr Cys Arg
20

Ala Trp Tyr Gln Gln Leu Pro
35 40

Ala Ala Ser Thr Leu Gln Ser
50 55

Gly Ser Gly Thr Asp Phe Thr
70

Asp Val Ala Thr Tyr Tyr Cys
85

Phe Gly Gln Gly Thr Lys Val
100

Ser

Asp

25

Gln

Ile

Thr

Val

Leu

105

Pro

Leu

Asp

Asp

Lys

185

Gln

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Val

10

Asn

Ala

Pro

Ile

Trp

90

Thr

Pro

Leu

Asn

Ser

170

Ala

Gly

Ser

Ser

Lys

Val

Thr

Arg

90

Ile

Ser

Val

Pro

Ala

Ser

75

Asp

Val

Ser

Asn

Ala

155

Lys

Asp

Leu

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Val

Gly

Val

Arg

60

Gly

Ser

Leu

Asp

Asn

140

Leu

Asp

Tyr

Ser

Ser

Gly

Pro

Ser

60

Ser

Asn

Arg

Ser

Arg

Leu

45

Phe

Val

Thr

Gly

Glu

125

Phe

Gln

Ser

Glu

Ser
205

Ala

Ile

Lys

45

Arg

Ser

Arg

Thr

Pro

Lys

30

Val

Ser

Glu

Ala

Arg

110

Gln

Tyr

Ser

Thr

Lys

190

Pro

Ser

Arg

30

Leu

Phe

Leu

Ala

Val
110

Gly

15

Ser

Ile

Gly

Ala

Asp

95

Thr

Leu

Pro

Gly

Tyr

175

His

Val

Val

Asn

Leu

Ser

Gln

Pro

95

Ala

Gln

Val

Tyr

Ser

Gly

80

His

Val

Lys

Arg

Asn

160

Ser

Lys

Thr

Gly

Tyr

Ile

Gly

Pro

80

Tyr

Ala
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US 9,441,044 B2

-continued

278

Pro Ser Val Phe Ile Phe Pro Pro
115 120

Thr Ala Ser Val Val Cys Leu Leu
130 135

Lys Val Gln Trp Lys Val Asp Asn
145 150

Glu Ser Val Thr Glu Gln Asp Ser
165

Ser Thr Leu Thr Leu Ser Lys Ala
180

Ala Cys Glu Val Thr His Gln Gly
195 200

Phe Asn Arg Gly Glu Cys
210

<210> SEQ ID NO 79

<211> LENGTH: 567

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 79

Met Gly Arg Gly Leu Leu Arg Gly
1 5

Trp Thr Arg Ile Ala Ser Thr Ile
Asn Asn Asp Met Ile Val Thr Asp
35 40

Gln Leu Cys Lys Phe Cys Asp Val
50 55

Lys Ser Cys Met Ser Asn Cys Ser
65 70

Gln Glu Val Cys Val Ala Val Trp
85

Leu Glu Thr Val Cys His Asp Pro
100

Leu Glu Asp Ala Ala Ser Pro Lys
115 120

Pro Gly Glu Thr Phe Phe Met Cys
130 135

Asp Asn Ile Ile Phe Ser Glu Glu
145 150

Leu Leu Val Ile Phe Gln Val Thr
165

Gly Val Ala Ile Ser Val Ile Ile
180

Arg Gln Gln Lys Leu Ser Ser Thr
195 200

Leu Met Glu Phe Ser Glu His Cys
210 215

Ser Asp Ile Ser Ser Thr Cys Ala
225 230

Leu Leu Pro Ile Glu Leu Asp Thr
245

Glu Val Tyr Lys Ala Lys Leu Lys

Ser

Asn

Ala

Lys

Asp

185

Leu

Leu

Pro

25

Asn

Arg

Ile

Arg

Lys

105

Cys

Ser

Tyr

Gly

Ile

185

Trp

Ala

Asn

Leu

Gln

Asp

Asn

Leu

Asp

170

Tyr

Ser

Trp

Pro

Asn

Phe

Thr

Lys

90

Leu

Ile

Cys

Asn

Ile

170

Phe

Glu

Ile

Asn

Val

250

Asn

Glu

Phe

Gln

155

Ser

Glu

Ser

Pro

His

Gly

Ser

Ser

75

Asn

Pro

Met

Ser

Thr

155

Ser

Tyr

Thr

Ile

Ile
235

Gly

Thr

Gln

Tyr

140

Ser

Thr

Lys

Pro

Leu

Val

Ala

Thr

60

Ile

Asp

Tyr

Lys

Ser

140

Ser

Leu

Cys

Gly

Leu

220

Asn

Lys

Ser

Leu

125

Pro

Gly

Tyr

His

Val
205

His

Gln

Val

45

Cys

Cys

Glu

His

Glu

125

Asp

Asn

Leu

Tyr

Lys

205

Glu

His

Gly

Glu

Lys

Arg

Asn

Ser

Lys

190

Thr

Ile

Lys

30

Lys

Asp

Glu

Asn

Asp

110

Lys

Glu

Pro

Pro

Arg

190

Thr

Asp

Asn

Arg

Gln

Ser

Glu

Ser

Leu

175

Vval

Lys

Val

Ser

Phe

Asn

Lys

Ile

Phe

Lys

Cys

Asp

Pro

175

Val

Arg

Asp

Thr

Phe

255

Phe

Gly

Ala

Gln

160

Ser

Tyr

Ser

Leu

Val

Pro

Gln

Pro

80

Thr

Ile

Lys

Asn

Leu

160

Leu

Asn

Lys

Arg

Glu

240

Ala

Glu
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US 9,441,044 B2
279 280

-continued

260 265 270

Thr Val Ala Val Lys Ile Phe Pro Tyr Glu Glu Tyr Ala Ser Trp Lys
275 280 285

Thr Glu Lys Asp Ile Phe Ser Asp Ile Asn Leu Lys His Glu Asn Ile
290 295 300

Leu Gln Phe Leu Thr Ala Glu Glu Arg Lys Thr Glu Leu Gly Lys Gln
305 310 315 320

Tyr Trp Leu Ile Thr Ala Phe His Ala Lys Gly Asn Leu Gln Glu Tyr
325 330 335

Leu Thr Arg His Val Ile Ser Trp Glu Asp Leu Arg Lys Leu Gly Ser
340 345 350

Ser Leu Ala Arg Gly Ile Ala His Leu His Ser Asp His Thr Pro Cys
355 360 365

Gly Arg Pro Lys Met Pro Ile Val His Arg Asp Leu Lys Ser Ser Asn
370 375 380

Ile Leu Val Lys Asn Asp Leu Thr Cys Cys Leu Cys Asp Phe Gly Leu
385 390 395 400

Ser Leu Arg Leu Asp Pro Thr Leu Ser Val Asp Asp Leu Ala Asn Ser
405 410 415

Gly Gln Val Gly Thr Ala Arg Tyr Met Ala Pro Glu Val Leu Glu Ser
420 425 430

Arg Met Asn Leu Glu Asn Val Glu Ser Phe Lys Gln Thr Asp Val Tyr
435 440 445

Ser Met Ala Leu Val Leu Trp Glu Met Thr Ser Arg Cys Asn Ala Val
450 455 460

Gly Glu Val Lys Asp Tyr Glu Pro Pro Phe Gly Ser Lys Val Arg Glu
465 470 475 480

His Pro Cys Val Glu Ser Met Lys Asp Asn Val Leu Arg Asp Arg Gly
485 490 495

Arg Pro Glu Ile Pro Ser Phe Trp Leu Asn His Gln Gly Ile Gln Met
500 505 510

Val Cys Glu Thr Leu Thr Glu Cys Trp Asp His Asp Pro Glu Ala Arg
515 520 525

Leu Thr Ala Gln Cys Val Ala Glu Arg Phe Ser Glu Leu Glu His Leu
530 535 540

Asp Arg Leu Ser Gly Arg Ser Cys Ser Glu Glu Lys Ile Pro Glu Asp
545 550 555 560

Gly Ser Leu Asn Thr Thr Lys
565

<210> SEQ ID NO 80

<211> LENGTH: 592

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 80

Met Gly Arg Gly Leu Leu Arg Gly Leu Trp Pro Leu His Ile Val Leu
1 5 10 15

Trp Thr Arg Ile Ala Ser Thr Ile Pro Pro His Val Gln Lys Ser Asp
20 25 30

Val Glu Met Glu Ala Gln Lys Asp Glu Ile Ile Cys Pro Ser Cys Asn
35 40 45

Arg Thr Ala His Pro Leu Arg His Ile Asn Asn Asp Met Ile Val Thr
50 55 60
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US 9,441,044 B2

-continued

282

Asp

65

Ser

Trp

Pro

Lys

145

Cys

Glu

Thr

Ile

Thr

225

Cys

Ala

Thr

Lys

Pro

305

Asp

Glu

Trp

His

385

Thr

Leu

Tyr

Glu

465

Glu

Asn

Arg

Ile

Arg

Lys

130

Cys

Ser

Tyr

Gly

Ile

210

Trp

Ala

Asn

Leu

Gln

290

Tyr

Ile

Arg

Ala

Glu

370

Leu

His

Cys

Ser

Met
450

Ser

Met

Asn

Phe

Thr

Lys

115

Leu

Ile

Cys

Asn

Ile

195

Phe

Glu

Ile

Asn

Val

275

Asn

Glu

Asn

Lys

Lys

355

Asp

His

Arg

Cys

Val

435

Ala

Phe

Thr

Gly

Ser

Ser

100

Asn

Pro

Met

Ser

Thr

180

Ser

Tyr

Thr

Ile

Ile

260

Gly

Thr

Glu

Leu

Thr

340

Gly

Leu

Ser

Asp

Leu

420

Asp

Pro

Lys

Ser

Ala

Thr

85

Ile

Asp

Tyr

Lys

Ser

165

Ser

Leu

Cys

Gly

Leu

245

Asn

Lys

Ser

Tyr

Lys

325

Glu

Asn

Arg

Asp

Leu

405

Cys

Asp

Glu

Gln

Arg

Val

70

Cys

Cys

Glu

His

Glu

150

Asp

Asn

Leu

Tyr

Lys

230

Glu

His

Gly

Glu

Ala

310

His

Leu

Leu

Lys

His

390

Lys

Asp

Leu

Val

Thr
470

Cys

Lys

Asp

Glu

Asn

Asp

135

Lys

Glu

Pro

Pro

Arg

215

Thr

Asp

Asn

Arg

Gln

295

Ser

Glu

Gly

Gln

Leu

375

Thr

Ser

Phe

Ala

Leu
455

Asp

Asn

Phe

Asn

Lys

Ile

120

Phe

Lys

Cys

Asp

Pro

200

Val

Arg

Asp

Thr

Phe

280

Phe

Trp

Asn

Lys

Glu

360

Gly

Pro

Ser

Gly

Asn
440
Glu

Val

Ala

Pro

Gln

Pro

105

Thr

Ile

Lys

Asn

Leu

185

Leu

Asn

Lys

Arg

Glu

265

Ala

Glu

Lys

Ile

Gln

345

TyTr

Ser

Cys

Asn

Leu

425

Ser

Ser

Tyr

Val

Gln

Lys

90

Gln

Leu

Leu

Pro

Asp

170

Leu

Gly

Arg

Leu

Ser

250

Leu

Glu

Thr

Thr

Leu

330

Tyr

Leu

Ser

Gly

Ile

410

Ser

Gly

Arg

Ser

Gly

Leu

75

Ser

Glu

Glu

Glu

Gly

155

Asn

Leu

Val

Gln

Met

235

Asp

Leu

Val

Val

Glu

315

Gln

Trp

Thr

Leu

Arg

395

Leu

Leu

Gln

Met

Met
475

Glu

Cys

Cys

Val

Thr

Asp

140

Glu

Ile

Val

Ala

Gln

220

Glu

Ile

Pro

Tyr

Ala

300

Lys

Phe

Leu

Arg

Ala

380

Pro

Val

Arg

Val

Asn
460

Ala

Val

Lys

Met

Cys

Val

125

Ala

Thr

Ile

Ile

Ile

205

Lys

Phe

Ser

Ile

Lys

285

Val

Asp

Leu

Ile

His

365

Arg

Lys

Lys

Leu

Gly
445
Leu

Leu

Lys

Phe

Ser

Val

110

Cys

Ala

Phe

Phe

Phe

190

Ser

Leu

Ser

Ser

Glu

270

Ala

Lys

Ile

Thr

Thr

350

Val

Gly

Met

Asn

Asp

430

Thr

Glu

Val

Asp

Cys

Asn

95

Ala

His

Ser

Phe

Ser

175

Gln

Val

Ser

Glu

Thr

255

Leu

Lys

Ile

Phe

Ala

335

Ala

Ile

Ile

Pro

Asp

415

Pro

Ala

Asn

Leu

Tyr

Asp

80

Cys

Val

Asp

Pro

Met

160

Glu

Val

Ile

Ser

His

240

Cys

Asp

Leu

Phe

Ser

320

Glu

Phe

Ser

Ala

Ile

400

Leu

Thr

Arg

Val

Trp
480

Glu
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US 9,441,044 B2

-continued

284

485

Pro Pro Phe Gly Ser Lys Val Arg
500

Lys Asp Asn Val Leu Arg Asp Arg
515 520

Trp Leu Asn His Gln Gly Ile Gln
530 535

Cys Trp Asp His Asp Pro Glu Ala
545 550

Glu Arg Phe Ser Glu Leu Glu His
565

Cys Ser Glu Glu Lys Ile Pro Glu
580

<210> SEQ ID NO 81

<211> LENGTH: 529

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 81

Met Gly Arg Gly Leu Leu Arg Gly
1 5

Trp Thr Arg Ile Ala Ser Thr Ile
20

Asn Asn Asp Met Ile Val Thr Asp
35 40

Gln Leu Cys Lys Phe Cys Asp Val
50 55

Lys Ser Cys Met Ser Asn Cys Ser
65 70

Gln Glu Val Cys Val Ala Val Trp
85

Leu Glu Thr Val Cys His Asp Pro
100

Leu Glu Asp Ala Ala Ser Pro Lys
115 120

Pro Gly Glu Thr Phe Phe Met Cys
130 135

Asp Asn Ile Ile Phe Ser Glu Glu
145 150

Leu Leu Val Ile Phe Gln Val Thr
165

Gly Val Ala Ile Ser Val Ile Ile
180

Arg Gln Gln Lys Leu Ser Ser Thr
195 200

Leu Met Glu Phe Ser Glu His Cys
210 215

Ser Asp Ile Ser Ser Thr Cys Ala
225 230

Leu Leu Pro Ile Glu Leu Asp Thr
245

Glu Val Tyr Lys Ala Lys Leu Lys
260

Glu

505

Gly

Met

Arg

Leu

Asp
585

Leu

Pro

25

Asn

Arg

Ile

Arg

Lys

105

Cys

Ser

Tyr

Gly

Ile

185

Trp

Ala

Asn

Leu

Gln
265

490

His

Arg

Val

Leu

Asp

570

Gly

Trp

Pro

Asn

Phe

Thr

Lys

90

Leu

Ile

Cys

Asn

Ile

170

Phe

Glu

Ile

Asn

Val

250

Asn

Pro

Pro

Cys

Thr

555

Arg

Ser

Pro

His

Gly

Ser

Ser

75

Asn

Pro

Met

Ser

Thr

155

Ser

Tyr

Thr

Ile

Ile
235

Gly

Thr

Cys

Glu

Glu

540

Ala

Leu

Leu

Leu

Val

Ala

Thr

60

Ile

Asp

Tyr

Lys

Ser

140

Ser

Leu

Cys

Gly

Leu
220
Asn

Lys

Ser

Val

Ile

525

Thr

Gln

Ser

Asn

His

Gln

Val

45

Cys

Cys

Glu

His

Glu

125

Asp

Asn

Leu

Tyr

Lys

205

Glu

His

Gly

Glu

Glu

510

Pro

Leu

Cys

Gly

Thr
590

Ile

Lys

30

Lys

Asp

Glu

Asn

Asp

110

Lys

Glu

Pro

Pro

Arg

190

Thr

Asp

Asn

Arg

Gln
270

495

Ser

Ser

Thr

val

Arg

575

Thr

Val

Ser

Phe

Asn

Lys

Ile

95

Phe

Lys

Cys

Asp

Pro

175

Val

Arg

Asp

Thr

Phe

255

Phe

Met

Phe

Glu

Ala

560

Ser

Lys

Leu

Val

Pro

Gln

Pro

80

Thr

Ile

Lys

Asn

Leu

160

Leu

Asn

Lys

Arg

Glu

240

Ala

Glu
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US 9,441,044 B2

-continued

286

Thr

Thr

Leu

305

Tyr

Gly

Ile

385

Ser

Gly

Arg

Ser

Gly
465

Leu

Val

Glu

290

Gln

Trp

Thr

Leu

Arg

370

Leu

Leu

Gln

Met

Met

450

Glu

Pro

Pro

Cys

Ala

275

Lys

Phe

Leu

Arg

Ala

355

Pro

Val

Arg

Val

Asn

435

Ala

Val

Cys

Glu

Glu
515

Val

Asp

Leu

Ile

His

340

Arg

Lys

Lys

Leu

Gly

420

Leu

Leu

Lys

Val

Ile

500

Thr

Lys

Ile

Thr

Thr

325

Val

Gly

Met

Asn

Asp

405

Thr

Glu

Val

Asp

Glu

485

Pro

Leu

<210> SEQ ID NO 82

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Gly Arg Gly

1

Trp

Arg

Asp
65

Ser

Thr

Glu

Thr

50

Asn

Arg

Ile

Arg

Met

35

Ala

Asn

Phe

Thr

Ile
20

Glu

His

Gly

Ser

Ser
100

554

Ile

Phe

Ala

310

Ala

Ile

Ile

Pro

Asp

390

Pro

Ala

Asn

Leu

Tyr

470

Ser

Ser

Thr

Phe

Ser

295

Glu

Phe

Ser

Ala

Ile

375

Leu

Thr

Arg

Val

Trp

455

Glu

Met

Phe

Glu

Pro

280

Asp

Glu

His

Trp

His

360

Val

Thr

Leu

Tyr

Glu

440

Glu

Pro

Lys

Trp

Cys
520

Homo sapiens

82

Leu

Ala

Ala

Pro

Ala

Thr

85

Ile

Leu

Ser

Gln

Leu

Val

70

Cys

Cys

Arg

Thr

Lys

Arg

55

Lys

Asp

Glu

Gly

Ile

Asp

40

His

Phe

Asn

Lys

Tyr

Ile

Arg

Ala

Glu

345

Leu

His

Cys

Ser

Met

425

Ser

Met

Pro

Asp

Leu

505

Trp

Leu

Pro

25

Glu

Ile

Pro

Gln

Pro
105

Glu

Asn

Lys

Lys

330

Asp

His

Arg

Cys

Val

410

Ala

Phe

Thr

Phe

Asn

490

Asn

Asp

Trp
10

Pro

Ile

Asn

Gln

Lys

90

Gln

Glu

Leu

Thr

315

Gly

Leu

Ser

Asp

Leu

395

Asp

Pro

Lys

Ser

Gly

475

Val

His

His

Pro

His

Ile

Asn

Leu

75

Ser

Glu

Tyr

Lys

300

Glu

Asn

Arg

Asp

Leu

380

Cys

Asp

Glu

Gln

Arg

460

Ser

Leu

Gln

Asp

Leu

Val

Cys

Asp

60

Cys

Cys

Val

Ala

285

His

Leu

Leu

Lys

His

365

Lys

Asp

Leu

Val

Thr

445

Cys

Lys

Arg

Gly

Pro
525

His

Gln

Pro

45

Met

Lys

Met

Cys

Ser

Glu

Gly

Gln

Leu

350

Thr

Ser

Phe

Ala

Leu

430

Asp

Asn

Val

Asp

Ile

510

Glu

Ile

Lys

30

Ser

Ile

Phe

Ser

Val
110

Trp

Asn

Lys

Glu

335

Gly

Pro

Ser

Gly

Asn

415

Glu

Val

Ala

Arg

Arg

495

Gln

Ala

Val

15

Ser

Cys

Val

Cys

Asn
95

Ala

Lys

Ile

Gln

320

Tyr

Ser

Cys

Asn

Leu

400

Ser

Ser

Tyr

Val

Glu

480

Gly

Met

Arg

Leu

Asp

Asn

Thr

Asp

80

Cys

Val
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US 9,441,044 B2

-continued

288

Trp

Lys

145

Cys

Glu

Thr

Ile

Thr

225

Cys

Ala

Thr

Lys

305

Asp

Glu

Trp
His

385

Thr

Tyr
Glu
465

Glu

Lys

Trp

Arg

Lys

130

Cys

Ser

Tyr

Gly

Ile

210

Trp

Ala

Asn

Leu

Gln

290

Ty

Ile

Arg

Ala

Glu

370

Leu

His

Cys

Ser

Met

450

Ser

Met

Pro

Asp

Leu

Lys

115

Leu

Ile

Cys

Asn

Ile

195

Phe

Glu

Ile

Asn

Val

275

Asn

Glu

Asn

Lys

Lys

355

Asp

His

Arg

Cys

val

435

Ala

Phe

Thr

Phe

Asn
515

Asn

Asn

Pro

Met

Ser

Thr

180

Ser

Tyr

Thr

Ile

Ile

260

Gly

Thr

Glu

Leu

Thr

340

Gly

Leu

Ser

Asp

Leu

420

Asp

Pro

Lys

Ser

Gly
500

Val

His

Asp

Tyr

Lys

Ser

165

Ser

Leu

Cys

Gly

Leu

245

Asn

Lys

Ser

Tyr

Lys

325

Glu

Asn

Arg

Asp

Leu

405

Cys

Asp

Glu

Gln

Arg
485
Ser

Leu

Gln

Glu

His

Glu

150

Asp

Asn

Leu

Tyr

Lys

230

Glu

His

Gly

Glu

Ala

310

His

Leu

Leu

Lys

His

390

Lys

Asp

Leu

Val

Thr

470

Cys

Lys

Arg

Gly

Asn

Asp

135

Lys

Glu

Pro

Pro

Arg

215

Thr

Asp

Asn

Arg

Gln

295

Ser

Glu

Gly

Gln

Leu

375

Thr

Ser

Phe

Ala

Leu

455

Asp

Asn

Val

Asp

Ile

Ile

120

Phe

Lys

Cys

Asp

Pro

200

Val

Arg

Asp

Thr

Phe

280

Phe

Trp

Asn

Lys

Glu

360

Gly

Pro

Ser

Gly

Asn

440

Glu

Val

Ala

Arg

Arg

520

Gln

Thr

Ile

Lys

Asn

Leu

185

Leu

Asn

Lys

Arg

Glu

265

Ala

Glu

Lys

Ile

Gln

345

Tyr

Ser

Cys

Asn

Leu

425

Ser

Ser

Tyr

Val

Glu
505

Gly

Met

Leu

Leu

Pro

Asp

170

Leu

Gly

Arg

Leu

Ser

250

Leu

Glu

Thr

Thr

Leu

330

Tyr

Leu

Ser

Gly

Ile

410

Ser

Gly

Arg

Ser

Gly
490
His

Arg

Val

Glu

Glu

Gly

155

Asn

Leu

Val

Gln

Met

235

Asp

Leu

Val

Val

Glu

315

Gln

Trp

Thr

Leu

Arg

395

Leu

Leu

Gln

Met

Met

475

Glu

Pro

Pro

Cys

Thr

Asp

140

Glu

Ile

Val

Ala

Gln

220

Glu

Ile

Pro

Tyr

Ala

300

Lys

Phe

Leu

Arg

Ala

380

Pro

Val

Arg

Val

Asn

460

Ala

Val

Cys

Glu

Glu

Val

125

Ala

Thr

Ile

Ile

Ile

205

Lys

Phe

Ser

Ile

Lys

285

Val

Asp

Leu

Ile

His

365

Arg

Lys

Lys

Leu

Gly

445

Leu

Leu

Lys

Val

Ile
525

Thr

Cys

Ala

Phe

Phe

Phe

190

Ser

Leu

Ser

Ser

Glu

270

Ala

Lys

Ile

Thr

Thr

350

Val

Gly

Met

Asn

Asp

430

Thr

Glu

Val

Asp

Glu

510

Pro

Leu

His

Ser

Phe

Ser

175

Gln

Val

Ser

Glu

Thr

255

Leu

Lys

Ile

Phe

Ala

335

Ala

Ile

Ile

Pro

Asp

415

Pro

Ala

Asn

Leu

Tyr

495

Ser

Ser

Thr

Asp

Pro

Met

160

Glu

Val

Ile

Ser

His

240

Cys

Asp

Leu

Phe

Ser

320

Glu

Phe

Ser

Ala

Ile

400

Leu

Thr

Arg

Val

Trp

480

Glu

Met

Phe

Glu
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US 9,441,044 B2

-continued

290

530

535

Cys Trp Asp His Asp Pro Glu Ala Arg Leu

545

<210>
<211>
<212>
<213>

<400>

PRT

SEQUENCE :

Met Gly Arg Gly

1

Trp

Gln
Lys
65

Gln

Leu

Leu

Asp
145
Leu

Gly

Arg

Thr

Asn

Leu

50

Ser

Glu

Glu

Glu

Gly

130

Asn

Leu

Val

Gln

Arg

Asp

35

Cys

Cys

Val

Thr

Asp

115

Glu

Ile

Val

Ala

Gln
195

Ile

Met

Lys

Met

Cys

Val

100

Ala

Thr

Ile

Ile

Ile

180

Lys

SEQ ID NO 83
LENGTH:
TYPE:
ORGANISM: Homo sapiens

199

83

Leu

5

Ala

Ile

Phe

Ser

Val

85

Cys

Ala

Phe

Phe

Phe

165

Ser

Leu

<210> SEQ ID NO 84

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

Met Gly Arg Gly

1

Trp

Arg

Asp
65

Ser

Thr

Glu

Thr

50

Asn

Arg

Ile

Arg

Met

35

Ala

Asn

Phe

Thr

Ile

20

Glu

His

Gly

Ser

Ser

224

84

550

Leu

Ser

Val

Cys

Asn

70

Ala

His

Ser

Phe

Ser

150

Gln

Val

Ser

Arg

Thr

Thr

Asp

55

Cys

Val

Asp

Pro

Met

135

Glu

Val

Ile

Ser

Leu Leu Arg

5

Ala

Ala

Pro

Ala

Thr

85

Ile

Ser

Gln

Leu

Val

70

Cys

Cys

Thr

Lys

Arg

55

Lys

Asp

Glu

Gly

Ile

Asp

40

Val

Ser

Trp

Pro

Lys

120

Cys

Glu

Thr

Ile

Gly

Ile

Asp

40

His

Phe

Asn

Lys

Leu Trp

Pro Pro
25

Asn Asn

Arg Phe

Ile Thr

Arg Lys
90

Lys Leu
105

Cys Ile

Ser Cys

Tyr Asn

Gly Ile
170

Ile Phe
185

Leu Trp
10

Pro Pro
25

Glu Ile

Ile Asn

Pro Gln

Gln Lys

90

Pro Gln

Pro

His

Gly

Ser

Ser

75

Asn

Pro

Met

Ser

Thr

155

Ser

Tyr

Pro

His

Ile

Asn

Leu

75

Ser

Glu

540

Leu

Val

Ala

Thr

60

Ile

Asp

Tyr

Lys

Ser

140

Ser

Leu

Cys

Leu

Val

Cys

Asp

60

Cys

Cys

Val

His

Gln

Val

45

Cys

Cys

Glu

His

Glu

125

Asp

Asn

Leu

Tyr

His

Gln

Pro

45

Met

Lys

Met

Cys

Ile

Lys

30

Lys

Asp

Glu

Asn

Asp

110

Lys

Glu

Pro

Pro

Arg
190

Ile

Lys

30

Ser

Ile

Phe

Ser

Val

Vval

Ser

Phe

Asn

Lys

Ile

Phe

Lys

Cys

Asp

Pro

175

Val

Val

15

Ser

Cys

Val

Cys

Asn

95

Ala

Leu

Val

Pro

Gln

Pro

80

Thr

Ile

Lys

Asn

Leu

160

Leu

Asn

Leu

Asp

Asn

Thr

Asp

80

Cys

Val
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US 9,441,044 B2

-continued

292

Trp Arg

Pro Lys
130

Lys Cys

145

Cys Ser

Glu Tyr

Thr Gly

Ile Ile
210

Lys

115

Leu

Ile

Cys

Asn

Ile

195

Phe

100

Asn

Pro

Met

Ser

Thr

180

Ser

Tyr

Asp

Tyr

Lys

Ser

165

Ser

Leu

Cys

<210> SEQ ID NO 85

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE :

Met Gly Arg Gly

1

Trp Thr

Asn Asn

Gln Leu
50

Lys Ser
65

Gln Glu

Leu Glu

Leu Glu

Pro Gly
130

Asp Asn
145

Leu Leu

Arg

Asp

35

Cys

Cys

val

Thr

Asp

115

Glu

Ile

Val

Ile

20

Met

Lys

Met

Cys

Val

100

Ala

Thr

Ile

Ile

166

85

Leu

Ala

Ile

Phe

Ser

Val

85

Ala

Phe

Phe

Phe
165

<210> SEQ ID NO 86

<211> LENGTH:

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

191

86

Glu

His

Glu

150

Asp

Asn

Leu

Tyr

Leu

Ser

Val

Cys

Asn

70

Ala

His

Ser

Phe

Ser

150

Gln

Asn

Asp

135

Lys

Glu

Pro

Pro

Arg
215

Arg

Thr

Thr

Asp

55

Cys

Val

Asp

Pro

Met

135

Glu

Ile

120

Phe

Lys

Cys

Asp

Pro

200

Val

Gly

Ile

Asp

40

Val

Ser

Trp

Pro

Lys

120

Cys

Glu

Met Gly Arg Gly Leu Leu Arg Gly

1

5

Trp Thr Arg Ile Ala Ser Thr Ile

20

Val Glu Met Glu Ala Gln Lys Asp

105

Thr

Ile

Lys

Asn

Leu

185

Leu

Asn

Leu

Pro

25

Asn

Arg

Ile

Arg

Lys

105

Cys

Ser

TyTr

Leu

Pro
25

Leu

Leu

Pro

Asp

170

Leu

Gly

Arg

Trp

10

Pro

Asn

Phe

Thr

Lys

90

Leu

Ile

Cys

Asn

Glu

Glu

Gly

155

Asn

Leu

Val

Gln

Pro

His

Gly

Ser

Ser

75

Asn

Pro

Met

Ser

Thr
155

Thr

Asp

140

Glu

Ile

Val

Ala

Gln
220

Leu

Val

Ala

Thr

60

Ile

Asp

Tyr

Lys

Ser

140

Ser

Val

125

Ala

Thr

Ile

Ile

Ile

205

Lys

His

Gln

Val

45

Cys

Cys

Glu

His

Glu

125

Asp

Asn

Trp Pro Leu His

10

Pro His Val Gln

Glu Ile Ile Cys Pro

110

Cys His

Ala Ser

Phe Phe

Phe Ser
175

Phe Gln
190

Ser Val

Leu Ser

Ile Val
15

Lys Ser
30

Lys Phe

Asp Asn

Glu Lys

Asn Ile
95

Asp Phe
110

Lys Lys

Glu Cys

Pro Asp

Ile Val
15

Lys Ser
30

Ser Cys

Asp

Pro

Met

160

Glu

Val

Ile

Ser

Val

Pro

Gln

Pro

80

Thr

Ile

Lys

Asn

Leu
160

Leu

Asp

Asn
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-continued

294

Arg Thr
50

Asp Asn
65

Ser Ile

Trp Arg

Pro Lys

130

Lys Cys
145

Cys Ser

Glu Tyr

35

Ala

Asn

Phe

Thr

Lys

115

Leu

Ile

Cys

Asn

His

Gly

Ser

Ser

100

Asn

Pro

Met

Ser

Thr
180

Pro

Ala

Thr

85

Ile

Asp

Tyr

Lys

Ser

165

Ser

<210> SEQ ID NO 87

<211> LENGTH:

<212> TYPE:

<213 > ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

Thr Ile
1

Thr Asp

Asp Val

Cys Ser

50

Val Trp

65

Asp Pro

Pro Lys

Met Cys

Glu Glu
130

Pro

Asn

Arg

35

Ile

Arg

Lys

Cys

Ser

115

Tyr

Pro

Asn

20

Phe

Thr

Lys

Leu

Ile

100

Cys

Asn

137

87
His

5

Gly

Ser

Ser

Asn

Pro

85

Met

Ser

Thr

<210> SEQ ID NO 88

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

162

88

Leu

Val

70

Cys

Cys

Glu

His

Glu

150

Asp

Asn

Val

Ala

Thr

Ile

Asp

70

Tyr

Lys

Ser

Ser

Arg

Lys

Asp

Glu

Asn

Asp

135

Lys

Glu

Pro

Gln

Val

Cys

Cys

55

Glu

His

Glu

Asp

Asn
135

40

His

Phe

Asn

Lys

Ile

120

Phe

Lys

Cys

Asp

Lys

Lys

Asp

40

Glu

Asn

Asp

Lys

Glu

120

Pro

Thr Ile Pro Pro His Val Gln Lys

1

5

Lys Asp Glu Ile Ile Cys Pro Ser

20

Arg His Ile Asn Asn Asp Met Ile

Ile Asn

Pro Gln

Gln Lys
90

Pro Gln
105

Thr Leu

Ile Leu

Lys Pro

Asn Asp

170

Leu Leu
185

Ser Val
10

Phe Pro

25

Asn Gln

Lys Pro

Ile Thr

Phe Ile

Lys Lys

105

Cys Asn

Asp

Asn

Leu

75

Ser

Glu

Glu

Glu

Gly

155

Asn

Leu

Asn

Gln

Lys

Gln

Leu

75

Pro

Asp

Asp

Cys

Cys

Val

Thr

Asp

140

Glu

Ile

Val

Asn

Leu

Ser

Glu

60

Glu

Glu

Gly

Asn

45

Met

Lys

Met

Cys

Val

125

Ala

Thr

Ile

Ile

Asp

Cys

Cys

45

Val

Thr

Asp

Glu

Ile
125

Ser Asp Val Glu Met

10

Cys Asn Arg Thr Ala

25

Val Thr Asp Asn Asn

Ile Val

Phe Cys

Ser Asn
95

Val Ala
110

Cys His

Ala Ser

Phe Phe

Phe Ser
175

Phe Gln
190

Met Ile
15

Lys Phe
30

Met Ser
Cys Val
Val Cys
Ala Ala
Thr Phe

110

Ile Phe

Glu Ala
15

His Pro

Gly Ala

Thr

Asp

80

Cys

Val

Asp

Pro

Met

160

Glu

Val

Cys

Asn

Ala

His

80

Phe

Ser

Gln

Leu

Val
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-continued

296

Lys

Asp

65

Glu

Asn

Asp

Lys

Glu

145

Pro

Phe

50

Asn

Lys

Ile

Phe

Lys

130

Cys

Asp

35

Pro

Gln

Pro

Thr

Ile

115

Lys

Asn

Gln

Lys

Gln

Leu

100

Leu

Pro

Asp

Leu

Ser

Glu

85

Glu

Glu

Gly

Asn

<210> SEQ ID NO 89

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Pro

1

Gln

Pro

Thr

Ile

Lys

Asn

Gln

Lys

Gln

Leu

50

Leu

Pro

Asp

Leu

Ser

Glu

35

Glu

Glu

Gly

Asn

Cys

Cys

20

Val

Thr

Asp

Glu

Ile
100

112

Cys

Cys

70

Val

Thr

Asp

Glu

Ile
150

Lys

55

Met

Cys

Val

Ala

Thr

135

Ile

40

Phe

Ser

Val

Cys

Ala

120

Phe

Phe

Homo sapiens

89
Lys

5

Met

Cys

Val

Ala

Thr

85

Ile

<210> SEQ ID NO 90

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Gly Arg Gly

1

Trp

Asn

Gln

Lys

65

Gln

Thr

Asn

Leu

50

Ser

Glu

Arg

Asp

35

Cys

Cys

Val

Ile

20

Met

Lys

Met

Cys

507

Phe

Ser

Val

Cys

Ala

70

Phe

Phe

Cys

Asn

Ala

His

Ser

Phe

Ser

Homo sapiens

90

Leu

Ala

Ile

Phe

Ser

Val
85

Leu

Ser

Val

Cys

Asn

70

Ala

Arg

Thr

Thr

Asp

55

Cys

Val

Asp

Cys

Val

40

Asp

Pro

Met

Glu

Gly

Ile

Asp

40

Val

Ser

Trp

Cys

Asn

Ala

His

105

Ser

Phe

Ser

Val

Ser

25

Trp

Pro

Lys

Cys

Glu
105

Leu

Pro

25

Asn

Arg

Ile

Arg

Asp

Cys

Val

90

Asp

Pro

Met

Glu

Arg

Ile

Arg

Lys

Cys

Ser

90

Tyr

Trp

10

Pro

Asn

Phe

Thr

Lys
90

Val

Ser

75

Trp

Pro

Lys

Cys

Glu
155

Phe

Thr

Lys

Leu

Ile

Cys

Asn

Pro

His

Gly

Ser

Ser

75

Asn

Arg

Ile

Arg

Lys

Cys

Ser

140

Tyr

Ser

Ser

Asn

Pro

60

Met

Ser

Thr

Leu

Val

Ala

Thr

60

Ile

Asp

45

Phe

Thr

Lys

Leu

Ile

125

Cys

Asn

Thr

Ile

Asp

45

Tyr

Lys

Ser

Ser

His

Gln

Val

45

Cys

Cys

Glu

Ser

Ser

Asn

Pro

110

Met

Ser

Thr

Cys

Cys

30

Glu

His

Glu

Asp

Asn
110

Ile

Lys

30

Lys

Asp

Glu

Asn

Thr

Ile

Asp

95

TyTr

Lys

Ser

Ser

Asp

Glu

Asn

Asp

Lys

Glu

95

Pro

Val

15

Ser

Phe

Asn

Lys

Ile
95

Cys

Cys

80

Glu

His

Glu

Asp

Asn
160

Asn

Lys

Ile

Phe

Lys

80

Cys

Asp

Leu

Val

Pro

Gln

Pro

80

Thr
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297

-continued

298

Leu

Leu

Asp

145

Gly

Arg

Leu

225

Leu

Glu

Thr

Thr

Leu

305

Tyr

Ser

Gly

Ile

385

Gly

Arg

Gly
465

Leu

Ile

Glu

Glu

Gly

130

Asn

Leu

Val

Gln

Met

210

Asp

Leu

Val

Val

Glu

290

Gln

Trp

Thr

Leu

Arg

370

Leu

Leu

Gln

Met

Met

450

Glu

Glu

Pro

Thr

Asp

115

Glu

Ile

Val

Ala

Gln

195

Glu

Ile

Pro

Tyr

Ala

275

Lys

Phe

Leu

Arg

Ala

355

Pro

Val

Arg

Val

Asn

435

Ala

Val

His

Glu

Val

100

Ala

Thr

Ile

Ile

Ile

180

Lys

Phe

Ser

Ile

Lys

260

Val

Asp

Leu

Ile

His

340

Arg

Lys

Lys

Leu

Gly

420

Leu

Leu

Lys

Leu

Asp
500

Cys

Ala

Phe

Phe

Phe

165

Ser

Leu

Ser

Ser

Glu

245

Ala

Arg

Ile

Thr

Thr

325

Val

Gly

Met

Asn

Asp

405

Thr

Glu

Val

Asp

Asp

485

Gly

His

Ser

Phe

Ser

150

Gln

Val

Ser

Glu

Thr

230

Leu

Lys

Ile

Phe

Ala

310

Ala

Ile

Ile

Pro

Asp

390

Pro

Ala

Asn

Leu

Tyr

470

Arg

Ser

Asp Pro Lys Leu Pro Tyr His Asp Phe
105 110

Pro Lys Cys Ile Met Lys Glu Lys Lys
120 125

Met Cys Ser Cys Ser Ser Asp Glu Cys
135 140

Glu Glu Tyr Asn Thr Ser Asn Pro Asp
155

Val Thr Gly Ile Ser Leu Leu Pro Pro
170 175

Ile Ile Ile Phe Tyr Cys Tyr Arg Val
185 190

Ser Thr Trp Glu Thr Gly Lys Thr Arg
200 205

His Cys Ala Ile Ile Leu Glu Asp Asp
215 220

Cys Ala Asn Asn Ile Asn His Asn Thr
235

Asp Thr Leu Val Gly Lys Gly Arg Phe
250 255

Leu Lys Gln Asn Thr Ser Glu Gln Phe
265 270

Phe Pro Tyr Glu Glu Tyr Ala Ser Trp
280 285

Ser Asp Ile Asn Leu Lys His Glu Asn
295 300

Glu Glu Arg Lys Thr Glu Leu Gly Lys
315

Phe His Ala Lys Gly Asn Leu Gln Glu
330 335

Ser Trp Glu Asp Leu Arg Lys Leu Gly
345 350

Ala His Leu His Ser Asp His Thr Pro
360 365

Ile Val His Arg Asp Leu Lys Ser Ser
375 380

Leu Thr Cys Cys Leu Cys Asp Phe Gly
395

Thr Leu Ser Val Asp Asp Leu Ala Asn
410 415

Arg Tyr Met Ala Pro Glu Val Leu Glu
425 430

Val Glu Ser Phe Lys Gln Thr Asp Val
440 445

Trp Glu Met Thr Ser Arg Cys Asn Ala
455 460

Glu Pro Pro Phe Gly Ser Lys Val Arg
475

Leu Ser Gly Arg Ser Cys Ser Glu Glu
490 495

Leu Asn Thr Thr Lys
505

Ile

Lys

Asn

Leu

160

Leu

Asn

Lys

Arg

Glu

240

Ala

Glu

Lys

Ile

Gln

320

Tyr

Ser

Cys

Asn

Leu

400

Ser

Ser

TyTr

Val

Glu
480

Lys

Bicara Ex. 1013
Bicara v. JHU - PGR2026-00025



299

US 9,441,044 B2

-continued

300

<210> SEQ ID NO 91

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

Met Gly Arg Gly

1

Trp

Gln

Lys

65

Gln

Leu

Leu

Asp

145

Leu

Gly

Arg

Leu

225

Leu

Glu

Thr

Thr

Leu
305

Tyr

Gly

Thr

Asn

Leu

50

Ser

Glu

Glu

Glu

Gly

130

Asn

Leu

Val

Gln

Met

210

Asp

Leu

Val

Val

Glu

290

Gln

Trp

Thr

Leu

Arg
370

Arg

Asp

35

Cys

Cys

Val

Thr

Asp

115

Glu

Ile

Val

Ala

Gln

195

Glu

Ile

Pro

TyTr

Ala

275

Lys

Phe

Leu

Arg

Ala
355

Pro

Ile

20

Met

Lys

Met

Cys

Val

100

Ala

Thr

Ile

Ile

Ile

180

Lys

Phe

Ser

Ile

Lys

260

Val

Asp

Leu

Ile

His
340

Arg

Lys

550

91

Leu

Ala

Ile

Phe

Ser

Val

85

Cys

Ala

Phe

Phe

Phe

165

Ser

Leu

Ser

Ser

Glu

245

Ala

Lys

Ile

Thr

Thr
325
Val

Gly

Met

Leu

Ser

Val

Cys

Asn

70

Ala

His

Ser

Phe

Ser

150

Gln

Val

Ser

Glu

Thr

230

Leu

Lys

Ile

Phe

Ala

310

Ala

Ile

Ile

Pro

Arg

Thr

Thr

Asp

55

Cys

Val

Asp

Pro

Met

135

Glu

Val

Ile

Ser

His

215

Cys

Asp

Leu

Phe

Ser

295

Glu

Phe

Ser

Ala

Ile
375

Gly

Ile

Asp

Val

Ser

Trp

Pro

Lys

120

Cys

Glu

Thr

Ile

Thr

200

Cys

Ala

Thr

Lys

Pro

280

Asp

Glu

His

Trp

His

360

Val

Leu

Pro

25

Asn

Arg

Ile

Arg

Lys

105

Cys

Ser

Tyr

Gly

Ile

185

Trp

Ala

Asn

Leu

Gln

265

Tyr

Ile

Arg

Ala

Glu
345

Leu

His

Trp

10

Pro

Asn

Phe

Thr

Lys

90

Leu

Ile

Cys

Asn

Ile

170

Phe

Glu

Ile

Asn

Val

250

Asn

Glu

Asn

Lys

Lys

330

Asp

His

Arg

Pro

His

Gly

Ser

Ser

75

Asn

Pro

Met

Ser

Thr

155

Ser

Tyr

Thr

Ile

Ile

235

Gly

Thr

Glu

Leu

Thr

315

Gly

Leu

Ser

Asp

Leu

Val

Ala

Thr

60

Ile

Asp

Tyr

Lys

Ser

140

Ser

Leu

Cys

Gly

Leu

220

Asn

Lys

Ser

Tyr

Lys

300

Glu

Asn

Arg

Asp

Leu
380

His

Gln

Val

45

Cys

Cys

Glu

His

Glu

125

Asp

Asn

Leu

Tyr

Lys

205

Glu

His

Gly

Glu

Ala

285

His

Leu

Leu

Lys

His

365

Lys

Ile

Lys

30

Lys

Asp

Glu

Asn

Asp

110

Lys

Glu

Pro

Pro

Arg

190

Thr

Asp

Asn

Arg

Gln

270

Ser

Glu

Gly

Gln

Leu
350

Thr

Ser

Val

15

Ser

Phe

Asn

Lys

Ile

Phe

Lys

Cys

Asp

Pro

175

Val

Arg

Asp

Thr

Phe

255

Phe

Trp

Asn

Lys

Glu
335
Gly

Pro

Ser

Leu

Val

Pro

Gln

Pro

80

Thr

Ile

Lys

Asn

Leu

160

Leu

Asn

Lys

Arg

Glu

240

Ala

Glu

Lys

Ile

Gln

320

Tyr

Ser

Cys

Asn
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US 9,441,044 B2

-continued

302

Ile

385

Ser

Gly

Arg

Ser

Gly

465

Cys

Thr

Arg

Ser
545

Leu

Leu

Gln

Met

Met

450

Glu

Pro

Glu

Ala

Leu

530

Leu

Val

Arg

Val

Asn

435

Ala

Val

Cys

Thr

Gln

515

Ser

Asn

Lys

Leu

Gly

420

Leu

Leu

Lys

Val

Leu

500

Cys

Gly

Thr

Asn Asp Leu Thr
390

Asp Pro Thr Leu
405

Thr Ala Arg Tyr
Glu Asn Val Glu
440

Val Leu Trp Glu
455

Asp Tyr Glu Pro
470

Glu Ser Met Lys
485

Thr Glu Cys Trp
Val Ala Glu Arg
520

Arg Ser Cys Ser
535

Thr Lys
550

<210> SEQ ID NO 92

<211> LENGTH:

<212> TYPE:
«213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Leu

Asn

Asn

Leu

65

Ala

Ala

Ala

Thr

145

Arg

Leu

Ser

Gln

Gly

Pro

Ala

50

Asn

Phe

Thr

Arg

Pro

130

Glu

Pro

Leu

Arg

Ile

Trp

Pro

35

Thr

Trp

Pro

Gln

Arg

115

Lys

Arg

Ala

Gly

Ala

Pro

Arg

20

Thr

Phe

TyTr

Glu

Leu

100

Asn

Ala

Arg

Gly

Ser
180

Ala

288

Homo sapiens
92

Gln Ala Pro Trp

Pro Gly Trp Phe

Phe Ser Pro Ala
40

Thr Cys Ser Phe
55

Arg Met Ser Pro
70

Asp Arg Ser Gln

Pro Asn Gly Arg

Asp Ser Gly Thr
120

Gln Ile Lys Glu
135

Ala Glu Val Pro
150

Gln Phe Gln Thr
165

Leu Val Leu Leu

Arg Gly Thr Ile

Cys

Ser

Met

425

Ser

Met

Pro

Asp

Asp

505

Phe

Glu

Pro

Leu

25

Leu

Ser

Ser

Pro

Asp

105

Tyr

Ser

Thr

Leu

Val
185

Gly

Cys

Val

410

Ala

Phe

Thr

Phe

Ala

490

His

Ser

Glu

Val

Asp

Leu

Asn

Asn

Gly

Phe

Leu

Leu

Ala

Val
170

Trp

Ala

Leu

395

Asp

Pro

Lys

Ser

Gly

475

Ser

Asp

Glu

Lys

Val

Ser

Val

Thr

Gln

75

Gln

His

Cys

Arg

His

155

Val

Val

Arg

Cys

Asp

Glu

Gln

Arg

460

Ser

Gly

Pro

Leu

Ile
540

Trp

Pro

Val

Ser

60

Thr

Asp

Met

Gly

Ala

140

Pro

Gly

Leu

Arg

Asp

Leu

Val

Thr

445

Cys

Lys

Ile

Glu

Glu

525

Pro

Ala

Asp

Thr

45

Glu

Asp

Cys

Ser

Ala

125

Glu

Ser

Val

Ala

Thr

Phe

Ala

Leu

430

Asp

Asn

Val

Gln

Ala

510

His

Glu

Val

Arg

Glu

Ser

Lys

Arg

Val

110

Ile

Leu

Pro

Val

Val
190

Gly

Gly

Asn

415

Glu

Val

Ala

Arg

Met

495

Arg

Leu

Asp

Leu

15

Pro

Gly

Phe

Leu

Phe

95

Val

Ser

Arg

Ser

Gly
175

Ile

Gln

Leu

400

Ser

Ser

Tyr

Val

Glu

480

Val

Leu

Asp

Gly

Gln

Trp

Asp

Val

Ala

Arg

Arg

Leu

Val

Pro
160
Gly

Cys

Pro
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US 9,441,044 B2

-continued

304

195 200

Leu Lys Glu Asp Pro Ser Ala Val
210 215

Glu Leu Asp Phe Gln Trp Arg Glu
225 230

Cys Val Pro Glu Gln Thr Glu Tyr
245

Met Gly Thr Ser Ser Pro Ala Arg
260

Ser Ala Gln Pro Leu Arg Pro Glu

275 280

<210> SEQ ID NO 93

<211> LENGTH: 150

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 93

Pro Gly Trp Phe Leu Asp Ser Pro
1 5

Phe Ser Pro Ala Leu Leu Val Val
Thr Cys Ser Phe Ser Asn Thr Ser
35 40

Arg Met Ser Pro Ser Asn Gln Thr
50 55

Asp Arg Ser Gln Pro Gly Gln Asp
65 70

Pro Asn Gly Arg Asp Phe His Met
85

Asp Ser Gly Thr Tyr Leu Cys Gly
100

Gln Ile Lys Glu Ser Leu Arg Ala
115 120

Ala Glu Val Pro Thr Ala His Pro
130 135

Gln Phe Gln Thr Leu Val
145 150

<210> SEQ ID NO 94

<211> LENGTH: 142

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 94

Asp Ser Pro Asp Arg Pro Trp Asn
1 5

Leu Val Val Thr Glu Gly Asp Asn
20

Asn Thr Ser Glu Ser Phe Val Leu
35 40

Asn Gln Thr Asp Lys Leu Ala Ala
50 55

Gly Gln Asp Cys Arg Phe Arg Val

Phe His Met Ser Val Val Arg Ala

Pro

Lys

Ala

Arg

265

Asp

Asp

Thr

25

Glu

Asp

Cys

Ser

Ala

105

Glu

Ser

Pro

Ala

25

Asn

Phe

Thr

Arg

Val

Thr

Thr

250

Gly

Gly

Arg

10

Glu

Ser

Lys

Arg

Val

90

Ile

Leu

Pro

Pro

10

Thr

Trp

Pro

Gln

Arg

Phe

Pro

235

Ile

Ser

His

Pro

Gly

Phe

Leu

Phe

75

Val

Ser

Arg

Ser

Thr

Phe

Tyr

Glu

Leu

75

Asn

Ser

220

Glu

Val

Ala

Cys

Trp

Asp

Val

Ala

60

Arg

Arg

Leu

Val

Pro
140

Phe

Thr

Arg

Asp

60

Pro

Asp

205

Val

Pro

Phe

Asp

Ser
285

Asn

Asn

Leu

45

Ala

Val

Ala

Ala

Thr

125

Arg

Ser

Cys

Met

45

Arg

Asn

Ser

Asp

Pro

Pro

Gly

270

Trp

Pro

Ala

30

Asn

Phe

Thr

Arg

Pro

110

Glu

Pro

Pro

Ser

30

Ser

Ser

Gly

Gly

Tyr

val

Ser

255

Pro

Pro

Pro

15

Thr

Trp

Pro

Gln

Arg

95

Lys

Arg

Ala

Ala

15

Phe

Pro

Gln

Arg

Thr

Gly

Pro

240

Gly

Arg

Leu

Thr

Phe

Tyr

Glu

Leu

80

Asn

Ala

Arg

Gly

Leu

Ser

Ser

Pro

Asp

Tyr
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US 9,441,044 B2

-continued

306

Leu Cys Gly Ala

Leu Arg Ala

115

Ala His Pro

130

100

Glu

Ser

85

Ile Ser Leu Ala

Leu Arg Val Thr
120

Pro Ser Pro Arg
135

<210> SEQ ID NO 95

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Ala Pro Arg

1

Leu

Lys

Asp

65

Asn

Ala

Ala

Arg

145

Asp

Phe

Leu
225

Ala

Thr

Thr

Gly
305

Cys

Cys

Cys

50

Ser

Glu

Leu

Cys

Asn

130

Asn

Ala

Leu

Cys

Tyr

210

Val

Leu

Ser

Ala

Leu

290

Gly

Ala

Thr

35

Glu

Val

Glu

Val

Thr

115

Thr

Lys

Phe

Gly

Ser

195

Leu

Ala

Thr

Gly

Asn

275

Glu

Val

Leu

20

Ser

Pro

Cys

Asp

Ala

100

Ala

Glu

Asp

Ser

Lys

180

Ser

Pro

Ala

Ala

Asp

260

Phe

Glu

Cys

616

Homo sapiens
95

Ala Arg Arg Arg

Leu Ala Arg Leu

Glu Lys His Tyr

40

Gly Lys Tyr Met
55

Leu Pro Cys Gly
70

Lys Cys Leu Leu
85

Val Val Ala Gly
Gly Tyr His Trp
120

Cys Ala Pro Gly
135

Thr Val Cys Lys
150

Ser Thr Asp Lys
165

Arg Val Glu His
Ser Leu Pro Ala
200

Gly Leu Ile Ile
215

Ile Ile Phe Gly
230

Asn Leu Trp His
245

Lys Glu Ser Ser
Gly Gln Gln Gly
280

Lys Thr Phe Pro
295

Gln Gly Thr Cys
310

Pro
105
Glu

Pro

Arg

Gln

25

Glu

Ser

Pro

His

Asn

105

Ser

Leu

Pro

Cys

His

185

Arg

Leu

Val

Trp

Gly

265

Ala

Glu

Val

90

Lys

Arg

Ala

Pro

10

Val

His

Ser

Asp

Lys

90

Ser

Gln

Gly

Cys

Arg

170

Gly

Lys

Leu

Cys

Ile

250

Asp

Cys

Asp

Gly

Ala

Arg

Gly

Leu

Ala

Leu

Lys

Glu

75

Val

Thr

Asp

Ala

Leu

155

Pro

Thr

Pro

Leu

Tyr

235

Asn

Ser

Glu

Met

Gly
315

Gln

Ala

Gln
140

Phe

Leu

Gly

Cys

60

Tyr

Cys

Thr

Cys

Gln

140

Ala

Trp

Glu

Pro

Phe

220

Arg

Glu

Cys

Gly

Cys

300

Gly

Ile
Glu
125

Phe

Ala

Gln

Arg

45

Thr

Leu

Asp

Pro

Glu

125

His

Gly

Thr

Lys

Asn

205

Ala

Lys

Ala

Val

Val
285

Tyr

Pro

Lys
110
Val

Gln

Leu

Ile

30

Cys

Thr

Asp

Thr

Arg

110

Cys

Pro

Tyr

Asn

Ser

190

Glu

Ser

Lys

Cys

Ser
270
Leu

Pro

Tyr

95

Glu

Pro

Leu

15

Ala

Cys

Thr

Ser

Gly

95

Arg

Cys

Leu

Phe

Cys

175

Asp

Pro

Val

Gly

Gly

255

Thr

Leu

Asp

Ala

Ser

Thr

Leu

Pro

Asn

Ser

Trp

80

Lys

Cys

Arg

Gln

Ser

160

Thr

Ala

His

Ala

Lys

240

His

Leu

Gln

Gln
320
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-continued

308

Gly

Glu

Pro

Lys

Ser

385

Ser

Ser

Cys

Lys

465

Glu

Ala

Ser

Ser

Asp

545

Ala

Arg

Gly

Gln

Glu

Asp

Ser

Ser

370

Leu

Cys

Ser

Trp

Arg

450

Arg

Glu

Asp

Ser

Asn

530

Ile

Ala

Arg

Gly

Glu
610

Asp

Ser

Gln

355

Thr

Ser

Asn

Glu

Ala

435

Asn

Gly

Glu

Gly

Pro

515

Ser

Ile

Ala

Asp

Pro

595

Gln

Ala

Phe

340

Pro

Pro

Gln

Cys

Asn

420

Ala

Pro

Pro

Ala

Arg

500

Gly

Thr

Val

Glu

Ser

580

Glu

Gly

Arg Met Leu Ser
325

Arg Gln Met Pro
Thr Asp Gln Leu
360

Pro Phe Ser Glu
375

Cys Phe Thr Gly
390

Thr Glu Pro Leu
405

Tyr Leu Gln Lys
Ser Pro Ser Pro
440

Pro Gly Glu Asp
455

Leu Pro Gln Cys
470

Ser Arg Thr Glu
485

Leu Pro Ser Ser
Gly Gln Ser Pro
520

Phe Ile Ser Ser
535

Val Tyr Val Ser
550

Pro Met Gly Arg
565

Phe Ala Gly Asn
Gly Leu Arg Glu
600

Gly Ala Lys Ala
615

<210> SEQ ID NO 96

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln

1

Arg

Thr

Leu

Asp
65

Ile

Cys

Thr

Asp

50

Thr

Ala

Cys

Thr

35

Ser

Gly

Pro

Asn

20

Ser

Trp

Lys

185

Homo sapiens
96

Pro Cys Thr Ser
5

Lys Cys Glu Pro
Asp Ser Val Cys
40

Asn Glu Glu Asp
55

Ala Leu Val Ala
70

Leu

Thr

345

Leu

Pro

Thr

Cys

Glu

425

Asn

Cys

Ala

Ala

Ala

505

Ala

Gly

Gln

Pro

Gly

585

Pro

Glu

Gly

25

Leu

Lys

Val

Val

330

Glu

Phe

Leu

Gln

Arg

410

Val

Trp

Glu

Tyr

Arg

490

Arg

Ser

Gln

Thr

Val

570

Pro

Glu

Lys

10

Lys

Pro

Cys

Val

Ser

Asp

Leu

Glu

Ser

395

Thr

Asp

Ala

Pro

Gly

475

Asp

Ala

Gly

Val

Ser

555

Gln

Arg

Lys

His

Tyr

Cys

Leu

Ala
75

Lys

Glu

Thr

Val

380

Thr

Asp

Ser

Asp

Leu

460

Met

Gln

Gly

Asn

Met

540

Gln

Glu

Phe

Ala

Tyr

Met

Gly

Leu

60

Gly

Thr

Tyr

Glu

365

Gly

Val

Trp

Gly

Val

445

Val

Gly

Pro

Ala

Val

525

Asn

Glu

Glu

Pro

Ser
605

Glu

Ser

Pro

45

His

Asn

Glu

Met

350

Pro

Glu

Gly

Thr

His

430

Cys

Gly

Leu

Glu

Gly

510

Thr

Phe

Gly

Thr

Asp

590

Arg

His

Ser

30

Asp

Lys

Ser

Ile

335

Asp

Gly

Asn

Ser

Pro

415

Cys

Thr

Ser

Pro

Asp

495

Ser

Gly

Lys

Ala

Leu

575

Pro

Pro

Leu

15

Lys

Glu

Val

Thr

Glu

Arg

Ser

Asp

Glu

400

Met

Pro

Gly

Pro

Pro

480

Gly

Gly

Asn

Gly

Ala

560

Ala

Cys

Val

Gly

Cys

Tyr

Cys

Thr
80
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-continued

310

Pro

Glu

Gly
Thr
145

Lys

Asn

Arg Arg Cys Ala Cys Thr Ala
Cys Cys Arg Arg Asn Thr Glu
100

Pro Leu Gln Leu Asn Lys Asp
115 120

Tyr Phe Ser Asp Ala Phe Ser
130 135

Asn Cys Thr Phe Leu Gly Lys
150

Ser Asp Ala Val Cys Ser Ser
165

Glu Pro His Val Tyr Leu Pro
180

<210> SEQ ID NO 97

<211> LENGTH: 213

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 97

Met

1

Leu

Pro

Lys

Asp

Asn

Ala

Ala

Arg

Leu

145

Asp

Phe

Ala Pro Arg Ala Arg Arg Arg
Cys Ala Leu Leu Ala Arg Leu
20

Cys Thr Ser Glu Lys His Tyr
35 40

Cys Glu Pro Gly Lys Tyr Met
50 55

Ser Val Cys Leu Pro Cys Gly
70

Glu Glu Asp Lys Cys Leu Leu
85

Leu Val Ala Val Val Ala Gly
100

Cys Thr Ala Gly Tyr His Trp
115 120

Asn Thr Glu Cys Ala Pro Gly
130 135

Asn Lys Asp Thr Val Cys Lys
150

Ala Phe Ser Ser Thr Asp Lys
165

Leu Gly Lys Arg Val Glu His
180

Cys Ser Ser Ser Leu Pro Ala
195 200

Tyr Leu Pro Gly
210

<210> SEQ ID NO 98

<211> LENGTH: 401

<212> TYPE: PRT

<213 > ORGANISM: Homo sapiens

<400> SEQUENCE: 98

Gly

Cys

105

Thr

Ser

Arg

Ser

Gly
185

Arg

Gln

25

Glu

Ser

Pro

His

Asn

105

Ser

Leu

Pro

Cys

His

185

Arg

Tyr

90

Ala

Val

Thr

Val

Leu
170

Pro

10

Val

His

Ser

Asp

Lys

90

Ser

Gln

Gly

Cys

Arg

170

Gly

Lys

His

Pro

Cys

Asp

Glu

155

Pro

Leu

Ala

Leu

Lys

Glu

75

Val

Thr

Asp

Ala

Leu

155

Pro

Thr

Pro

Trp

Gly

Lys

Lys

140

His

Ala

Phe

Leu

Gly

Cys

60

Tyr

Cys

Thr

Cys

Gln

140

Ala

Trp

Glu

Pro

Ser

Leu

Pro

125

Cys

His

Arg

Ala

Gln

Arg

45

Thr

Leu

Asp

Pro

Glu

125

His

Gly

Thr

Lys

Asn
205

Gln

Gly

110

Cys

Arg

Gly

Lys

Leu

Ile

Cys

Thr

Asp

Thr

Arg

110

Cys

Pro

Tyr

Asn

Ser

190

Glu

Asp

95

Ala

Leu

Pro

Thr

Pro
175

Leu

15

Ala

Cys

Thr

Ser

Gly

Arg

Cys

Leu

Phe

Cys

175

Asp

Pro

Cys

Gln

Ala

Trp

Glu

160

Pro

Leu

Pro

Asn

Ser

Trp

Lys

Cys

Arg

Gln

Ser

160

Thr

Ala

His
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31

-continued

312

Lys

Glu

Tyr

Cys

65

Cys

Leu

Gly

Cys

145

Arg

Gly

Gln

Phe

Asp

225

Lys

Trp

Asp

Lys

305

Pro

Gly

Lys

Ile

Phe
385

Asn

Trp

Glu

Leu

50

Pro

Tyr

Asn

Glu

Val

130

Pro

Lys

Asn

Lys

Ala

210

Asn

Arg

Lys

Ile

Leu

290

Lys

Ser

Asp

Thr

Arg
370

Leu

Lys

Thr

Thr

35

Lys

Asp

Cys

Arg

Ile

115

Val

Asp

His

Ala

Cys

195

Val

Leu

Gln

His

Asp

275

Thr

val

Asp

Gln

Tyr
355

Phe

Glu

Leu

Thr

20

Ser

Gln

His

Ser

Thr

100

Glu

Gln

Gly

Thr

Thr

180

Gly

Pro

Pro

His

Gln

260

Leu

Phe

Gly

Gln

Asp

340

His

Leu

Met

Leu

Gln

His

His

Tyr

Pro

His

Phe

Ala

Phe

Asn

165

His

Ile

Thr

Gly

Ser

245

Asn

Cys

Glu

Ala

Ile

325

Thr

Phe

His

Ile

Cys

Glu

Gln

Cys

Tyr

70

Val

Asn

Cys

Gly

Phe

150

Cys

Asp

Asp

Lys

Thr

230

Ser

Lys

Glu

Gln

Glu

310

Leu

Leu

Pro

Ser

Gly
390

Cys Ala Leu Val Phe Leu Asp Ile Ser
Thr Phe Pro Pro Lys Tyr Leu His Tyr
25 30

Leu Leu Cys Asp Lys Cys Pro Pro Gly
40 45

Thr Ala Lys Trp Lys Thr Val Cys Ala
55 60

Thr Asp Ser Trp His Thr Ser Asp Glu
Cys Lys Glu Leu Gln Tyr Val Lys Gln
90 95

Arg Val Cys Glu Cys Lys Glu Gly Arg
105 110

Leu Lys His Arg Ser Cys Pro Pro Gly
120 125

Thr Pro Glu Arg Asn Thr Val Cys Lys
135 140

Ser Asn Glu Thr Ser Ser Lys Ala Pro
155

Ser Val Phe Gly Leu Leu Leu Thr Gln
170 175

Asn Ile Cys Ser Gly Asn Ser Glu Ser
185 190

Val Thr Leu Cys Glu Glu Ala Phe Phe
200 205

Phe Thr Pro Asn Trp Leu Ser Val Leu
215 220

Lys Val Asn Ala Glu Ser Val Glu Arg
235

Gln Glu Gln Thr Phe Gln Leu Leu Lys
250 255

Ala Gln Asp Ile Val Lys Lys Ile Ile
265 270

Asn Ser Val Gln Arg His Ile Gly His
280 285

Leu Arg Ser Leu Met Glu Ser Leu Pro
295 300

Asp Ile Glu Lys Thr Ile Lys Ala Cys
315

Lys Leu Leu Ser Leu Trp Arg Ile Lys
330 335

Lys Gly Leu Met His Ala Leu Lys His
345 350

Lys Thr Val Thr Gln Ser Leu Lys Lys
360 365

Phe Thr Met Tyr Lys Leu Tyr Gln Lys
375 380

Asn Gln Val Gln Ser Val Lys Ile Ser
395

Ile

Asp

Thr

Pro

Cys

80

Glu

Tyr

Phe

Arg

Cys

160

Lys

Thr

Arg

Val

Ile

240

Leu

Gln

Ala

Gly

Lys

320

Asn

Ser

Thr

Leu

Cys
400
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US 9,441,044 B2

-continued

314

<210> SEQ ID NO 99

<211> LENGTH: 290

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 99

Met

1

Asn

Gly

Asp

Ile

65

Tyr

Ala

Arg

Lys

Asp
145

Phe

Gly

Glu

Arg Ile Phe Ala Val Phe
Ala Phe Thr Val Thr Val
20

Ser Asn Met Thr Ile Glu
35

Leu Ala Ala Leu Ile Val
50 55

Gln Phe Val His Gly Glu
70

Arg Gln Arg Ala Arg Leu
85

Ala Leu Gln Ile Thr Asp
100

Cys Met Ile Ser Tyr Gly
115

Val Asn Ala Pro Tyr Asn
130 135

Pro Val Thr Ser Glu His
150

Lys Ala Glu Val Ile Trp
165

Lys Thr Thr Thr Thr Asn
180

Thr Ser Thr Leu Arg Ile
195

Thr Phe Arg Arg Leu Asp
210 215

Ile Pro Glu Leu Pro Leu
230

Val Ile Leu Gly Ala Ile
245

Ile Phe Arg Leu Arg Lys
260

Ile Gln Asp Thr Asn Ser
275

Thr
290

<210> SEQ ID NO 100

<211> LENGTH: 209

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 100

Ile

Pro

Cys

40

Tyr

Glu

Leu

Val

Gly

120

Lys

Glu

Thr

Ser

Asn

200

Pro

Ala

Leu

Gly

Lys
280

Ala Phe Thr Val Thr Val Pro Lys

1

5

Ser Asn Met Thr Ile Glu Cys Lys

20

Leu Ala Ala Leu Ile Val Tyr Trp

Phe

Lys

25

Lys

Trp

Asp

Lys

Lys

105

Ala

Ile

Leu

Ser

Lys

185

Thr

Glu

His

Leu

Arg

265

Lys

Asp

Phe

Glu

Met

10

Asp

Phe

Glu

Leu

Asp

90

Leu

Asp

Asn

Thr

Ser

170

Arg

Thr

Glu

Pro

Cys

250

Met

Gln

Thr

Leu

Pro

Met

Lys

75

Gln

Gln

Tyr

Gln

Cys

155

Asp

Glu

Thr

Asn

Pro

235

Leu

Met

Ser

Tyr

Tyr

Val

Glu

60

Val

Leu

Asp

Lys

Arg

140

Gln

His

Glu

Asn

His

220

Asn

Gly

Asp

Asp

Trp

Val

Glu

45

Asp

Gln

Ser

Ala

Arg

125

Ile

Ala

Gln

Lys

Glu

205

Thr

Glu

Val

Val

Thr
285

Leu Tyr Val Val

10

Pro Val Glu Lys

His Leu
15

Val Glu
30

Lys Gln

Lys Asn

His Ser

Leu Gly

95

Gly Val
110

Ile Thr

Leu Val

Glu Gly

Val Leu
175

Leu Phe
190

Ile Phe

Ala Glu

Arg Thr

Ala Leu
255

Lys Lys
270

His Leu

Glu Tyr
15

Gln Leu
30

Leu

Tyr

Leu

Ile

Ser

80

Asn

TyTr

Val

Val

Tyr

160

Ser

Asn

Tyr

Leu

His

240

Thr

Cys

Glu

Gly

Asp

Met Glu Asp Lys Asn Ile Ile
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US 9,441,044 B2

-continued

316

Gln
Arg
65

Ala

Cys

Pro

Lys

145

Lys

Thr

Thr

Ile

Phe

50

Gln

Leu

Met

Asn

Val

130

Ala

Thr

Ser

Phe

35

Val

Arg

Gln

Ile

Ala

115

Thr

Glu

Thr

Thr

Arg
195

His

Ala

Ile

Ser

100

Pro

Ser

Val

Thr

Leu

180

Arg

40

Gly Glu Glu Asp
55

Arg Leu Leu Lys
70

Thr Asp Val Lys
85

Tyr Gly Gly Ala
Tyr Asn Lys Ile
120

Glu His Glu Leu
135

Ile Trp Thr Ser
150

Thr Asn Ser Lys
165

Arg Ile Asn Thr

Leu Asp Pro Glu
200

<210> SEQ ID NO 101

<211> LENGTH:

<212> TYPE:
«213> ORGANISM:

PRT

<400> SEQUENCE:

Arg

1

Ala

Ser

Leu

Gln

65

Arg

Ala

Cys

Pro

145

Lys

Lys

Thr

Ile

Phe

Asn

Ala

50

Phe

Gln

Leu

Met

Asn

130

Val

Ala

Thr

Ser

Phe

Thr

Met

35

Ala

Vval

Arg

Gln

Ile

115

Ala

Thr

Glu

Thr

Thr

Ala

Val

Thr

Leu

His

Ala

Ile

100

Ser

Pro

Ser

Val

Thr

180

Leu

289

Homo sapiens
101

Val Phe Ile Phe
5

Thr Val Pro Lys

Ile Glu Cys Lys
40

Ile Val Tyr Trp
55

Gly Glu Glu Asp
70

Arg Leu Leu Lys

Thr Asp Val Lys

Tyr Gly Gly Ala
120

Tyr Asn Lys Ile
135

Glu His Glu Leu
150

Ile Trp Thr Ser
165

Thr Asn Ser Lys

Arg Ile Asn Thr

Leu

Asp

Leu

Asp

105

Asn

Thr

Ser

Arg

Thr

185

Glu

Met

Asp

Phe

Glu

Leu

Asp

Leu

105

Asp

Asn

Thr

Ser

Arg
185

Thr

Lys

Gln

Gln

90

Tyr

Gln

Cys

Asp

Glu

170

Thr

Asn

Thr

10

Leu

Pro

Met

Lys

Gln

Gln

Tyr

Gln

Cys

Asp

170

Glu

Thr

Val

Leu

75

Asp

Lys

Arg

Gln

His

155

Glu

Asn

His

Tyr

Tyr

Val

Glu

Val

Leu

Asp

Lys

Arg

Gln

155

His

Glu

Asn

Gln

60

Ser

Ala

Arg

Ile

Ala

140

Gln

Lys

Glu

Thr

Trp

Val

Glu

Asp

60

Gln

Ser

Ala

Arg

Ile

140

Ala

Gln

Lys

Glu

45

His

Leu

Gly

Ile

Leu

125

Glu

Val

Leu

Ile

Ala
205

His

Val

Lys

45

Lys

His

Leu

Gly

Ile

125

Leu

Glu

Val

Leu

Ile

Ser

Gly

Val

Thr

110

Val

Gly

Leu

Phe

Phe

190

Glu

Leu

Glu

30

Gln

Asn

Ser

Gly

Val

110

Thr

Val

Gly

Leu

Phe
190

Phe

Ser

Asn

Tyr

95

val

Val

TyTr

Ser

Asn

175

Tyr

Leu

Leu

15

Tyr

Leu

Ile

Ser

Asn

TyTr

Val

val

Tyr

Ser

175

Asn

Tyr

Tyr

Ala

80

Arg

Lys

Asp

Pro

Gly

160

Val

Cys

Val

Asn

Gly

Asp

Ile

Tyr

80

Ala

Arg

Lys

Asp

Pro

160

Gly

Val

Cys
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-continued

318

195 200

Thr Phe Arg Arg Leu Asp Pro Glu
210 215

Ile Pro Glu Leu Pro Leu Ala His
225 230

Val Ile Leu Gly Ala Ile Leu Leu
245

Ile Phe Arg Leu Arg Lys Gly Arg
260

Ile Gln Asp Thr Asn Ser Lys Lys
275 280

Thr

<210> SEQ ID NO 102

<211> LENGTH: 390

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 102

Met Pro Pro Ser Gly Leu Arg Leu
1 5

Arg Leu Leu Val Leu Thr Pro Gly
Cys Lys Thr Ile Asp Met Glu Leu
35 40

Ile Arg Gly Gln Ile Leu Ser Lys
50 55

Gln Gly Glu Val Pro Pro Val Pro
65 70

Tyr Asn Ser Thr Arg Asp Arg Val
Pro Glu Pro Glu Ala Asp Tyr Tyr
100

Met Val Glu Asn Thr Asn Lys Ile
115 120

His Ser Ile Tyr Met Leu Phe Asn
130 135

Pro Glu Pro Val Leu Leu Ser Arg
145 150

Lys Leu Lys Ala Glu Gln His Val
165

Asp Ser Trp Arg Tyr Leu Ser Asn
180

Pro Glu Trp Leu Ser Phe Asp Val
195 200

Ser His Gly Gly Glu Val Glu Gly
210 215

Cys Asp Ser Lys Asp Asn Thr Leu
225 230

Ser Ser Arg Arg Gly Asp Leu Ala
245

Phe Leu Leu Leu Met Ala Thr Pro
260

Ser Ser Arg Gln Arg Arg Ala Leu

Glu

Pro

Cys

Met

265

Gln

Leu

Arg

Val

Leu

Leu

Ala

Ala

105

Tyr

Thr

Ala

Glu

Arg

185

Thr

Phe

Gln

Thr

Leu
265

Asp

Asn

Pro

Leu

250

Met

Ser

Pro

10

Pro

Lys

Arg

Pro

Gly

Lys

Glu

Ser

Glu

Leu

170

Leu

Gly

Arg

Val

Ile

250

Glu

Thr

His

Asn

235

Gly

Asp

Asp

Leu

Ala

Arg

Leu

Glu

75

Glu

Glu

Lys

Glu

Leu

155

Tyr

Leu

Val

Leu

Asp
235
His

Arg

Asn

Thr

220

Glu

Val

Val

Thr

Leu

Ala

Lys

Ser

60

Ala

Ser

Val

Val

Leu

140

Arg

Gln

Ala

Val

Ser

220

Ile

Gly

Ala

Tyr

205

Ala

Arg

Ala

Lys

His
285

Leu

Gly

Arg

Ser

Val

Ala

Thr

Lys

125

Arg

Leu

Lys

Pro

Arg

205

Ala

Asn

Met

Gln

Cys

Glu

Thr

Leu

Lys

270

Leu

Pro

Leu

30

Ile

Pro

Leu

Glu

Arg

110

Lys

Glu

Leu

Tyr

Ser

190

Gln

His

Gly

Asn

His
270

Phe

Leu

His

Thr

255

Cys

Glu

Leu

15

Ser

Glu

Pro

Ala

Pro

95

Val

Ser

Ala

Arg

Ser

175

Asp

Trp

Cys

Phe

Arg
255

Leu

Ser

Val

Leu

240

Phe

Gly

Glu

Leu

Thr

Ala

Ser

Leu

80

Glu

Leu

Pro

Val

Leu

160

Asn

Thr

Leu

Ser

Ser
240
Pro

His

Ser
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-continued

320

Thr
Asp
305

Phe

Ala

Tyr

Arg
385

Glu

290

Leu

Cys

Lys

Pro

Val

370

Ser

275

Lys

Gly

Leu

Vval

Cys

355

Gly

Cys

Asn

Trp

Gly

Leu

340

Cys

Arg

Lys

Cys

Lys

Pro

325

Ala

Val

Lys

Cys

<210> SEQ ID NO 103

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE :

Ile

Tyr
65

Gln

Lys

<210>
<211>
<212>
<213>
<220>
<223>

Leu Asp Thr

Arg

His

Tyr

50

Asn

Ala

Val

Gln

Glu

35

Ile

Gln

Leu

Glu

Leu

20

Pro

Trp

His

Glu

Gln

100

PRT

<400> SEQUENCE:

15

112

Homo sapiens

103

Asn

5

Tyr

Lys

Ser

Asn

Pro

85

Leu

SEQ ID NO 104
LENGTH::
TYPE:
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Synthetic construct

104

Cys

Trp

310

Cys

Leu

Pro

Pro

Ser
390

Tyr

Ile

Gly

Leu

Pro

70

Leu

Ser

Val

295

Ile

Pro

Tyr

Gln

Lys
375

Cys

Asp

Tyr

Asp

55

Gly

Pro

Asn

280

Arg

His

Tyr

Asn

Ala

360

Val

Phe

Phe

His

40

Thr

Ala

Ile

Met

Gln

Glu

Ile

Gln

345

Leu

Glu

Ser

Arg

25

Ala

Gln

Ser

Val

Ile
105

Gly Gly Gly Gly Ser Gly Gly Gly Gly
1 5

<210>
<211>
<212>
<213>
<220>
<223>

<400>

1

PRT

SEQUENCE :

SEQ ID NO 105
LENGTH: 7
TYPE:
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Synthetic construct

105

Glu Pro Lys Ser Cys Asp Lys
5

Leu

Pro

Trp

330

His

Glu

Gln

Ser

10

Lys

Asn

Tyr

Ala

Tyr

90

Val

Tyr

Lys

315

Ser

Asn

Pro

Leu

Thr

Asp

Phe

Ser

Ala

75

Tyr

Arg

Ile

300

Gly

Leu

Pro

Leu

Ser
380

Glu

Leu

Cys

Lys

60

Pro

Val

Ser

285

Asp Phe

Tyr His

Asp Thr

Gly Ala
350

Pro Ile
365

Asn Met

Lys Asn

Gly Trp
30

Leu Gly
45

Val Leu
Cys Cys

Gly Arg

Cys Lys
110

Arg

Ala

Gln

335

Ser

Val

Ile

Cys

15

Lys

Pro

Ala

Val

Lys

95

Cys

Ser Gly Gly Gly Gly Ser

10

15

Lys

Asn

320

Tyr

Ala

Tyr

Val

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser
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<210> SEQ ID NO 106

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct

<400> SEQUENCE: 106

Ile Glu Gly Arg Asp Met Asp
1 5

<210> SEQ ID NO 107

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct

<400> SEQUENCE: 107

Lys Lys Ala Glu
1

«<210> SEQ ID NO 108

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct

<400> SEQUENCE: 108

Lys Arg Val Glu
1

<210> SEQ ID NO 109

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct

<400> SEQUENCE: 109

Lys Lys Val Glu
1

<210> SEQ ID NO 110

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct

<400> SEQUENCE: 110

Gln Glu Pro Lys Ser Cys Asp Lys
1 5

<210> SEQ ID NO 111

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 111

ctagtgecac ctgggaatte a

<210> SEQ ID NO 112
«<211> LENGTH: 24

21
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324

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 112

catcattagc tgatctccag ctca

<210> SEQ ID NO 113

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct

<400> SEQUENCE: 113

catcagtgac agttacttct tcaccttcta cacagaga

<210> SEQ ID NO 114

<211> LENGTH: 1821

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 114

gagctecgagg tgcagetggt ggaatccgge ggaggactgg tgcagectgg cggatccctg
agactgtctt gcgeccgecte cggcttcaac atcaaggaca cctacatcca ctgggtgcga
caggcccctg gcaagggact ggaatgggtg gecccggatct accccaccaa cggctacacce
agatacgccg actccgtgaa gggccggttce accatctecg cecgacacctce caagaacacce
gcectacctge agatgaactce cctgcgggcee gaggacaccg ccgtgtacta ctgctccaga
tggggaggcg acggcttcta cgccatggac tactggggcc agggcaccct ggtgacagtg
tcctetgect ccaccaaggg cccctetgtg ttecctetgg ceccecttecag caagtcecaca
tectggeggca cecgecgetet gggetgectg gtgaaagact actteccccga geccgtgacce
gtgtectgga actctggege cctgacctcee ggegtgcaca cctttccage cgtgctgcag
tccteeggee tgtactccect gtectecegtg gtgacegtge cectecagete tetgggecacce
cagacctaca tctgcaacgt gaaccacaag ccctccaaca ccaaggtgga caagaaggtg
gaacccaagt cctgcgacaa gacccacacce tgtccccctt gcecctgctcee tgaactgcetg
ggcggaccct ccgtgttect gttceccccca aagcccaagg acaccctgat gatctcccgg
acccccgaag tgacctgcgt ggtggtggac gtgtceccacg aggaccctga agtgaagttce
aattggtatg tggacggcgt ggaagtgcac aacgccaaga ccaagcccag agaggaacag
tacaactcca cctaccgggt ggtgtcectgtg ctgaccgtge tgcaccagga ctggctgaac
ggcaaagagt acaagtgcaa ggtgtccaac aaggccctge ctgcccccat cgaaaagacce
atctccaagg ccaagggcca gcctcgcgag cctcaggtgt acacactgcee ccctagecegg
gaagagatga ccaagaacca ggtgtccctg acctgtctgg tgaaaggcett ctacccctcee
gatatcgccg tggaatggga gtccaacggce cagcccgaga acaactacaa gaccacccce
cctgtgetgg actccgacgg ctecattctte ctgtactcca agctgaccgt ggacaagtcce
cggtggcagce agggcaacgt gttctectge teccegtgatge acgaggccct gcacaaccac
tacacccaga agtccctgte cctgageccct ggaaagggceg gaggcggcte tggtggtgga

ggctetggag geggaggete taccatcect ccacacgtge agaaatcegt gaacaacgac

atgategtga ccgacaacaa cggcgcegtyg aagttceceece agetgtgcaa gttetgegac

24

38

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500
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-continued
gtgcggttct ctacctgcga caaccagaaa tcctgcatgt ccaactgctce catcacctcece 1560
atctgcgaga agccccagga agtgtgegtg gecgtgtgge ggaagaacga cgagaacatc 1620
accctggaaa ccgtgtgcca cgaccccaag ctgccctacc acgacttcat cctggaagat 1680
geegectece ccaagtgcat catgaaggaa aagaagaagc ccggcgagac attcttcatg 1740
tgcagctgcet cctccgacga gtgcaacgac aacatcatct tctccgaaga gtacaacacc 1800
tccaaccceg actgaggtac ¢ 1821
<210> SEQ ID NO 115
<211> LENGTH: 657
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 115
gagctecgaca tccagatgac ccagtcccce tecagectgt ccgectetgt gggcgacaga 60
gtgaccatca cctgtcggge ctctcaggac gtgaacaccg ccgtggectg gtatcagcag 120
aagcctggeca aggcccccaa getgctgatce tactcegect ccttectgta cteceggggtg 180
ccatcceggt tcectceggete tagatccgge accgacttca ccctgaccat cteccagectg 240
cagcccgagg acttcgecac ctactactge cagcagcact acaccaccce ccctacctte 300
ggccagggca ccaaggtgga aatcaagcgg accgtggecg ctcccteegt gttcatctte 360
ccacccteeg acgagcagcet gaagtctgge accgectecg tcgtgtgect getgaacaac 420
ttctaccecee gcgaggccaa ggtgcagtgg aaggtggaca acgccctgca gtccggcaac 480
tcccaggaat ccgtgaccga gcaggactcc aaggacagca cctactccct gtectccace 540
ctgaccctgt ccaaggccga ctacgagaag cacaaggtgt acgcctgcga agtgacccac 600
cagggcctgt ccagccccgt gaccaagtcece ttcaaccggg gcgagtgcetg aggtacce 657
<210> SEQ ID NO 116
<211> LENGTH: 1818
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 116
gagctccagg tgcagctgaa gcagtccgge ccaggactgg tgcagecttce ccagtccctg 60
tccatcacct gtaccgtgtc cggcttctcc ctgaccaact acggcgtgca ctgggtccga 120
cagtccccag gcaagggcct ggaatggetg ggagtgattt ggagcggegg caacaccgac 180
tacaacaccc ccttcacctc ccggctgtcc atcaacaagg acaactccaa gtcccaggtg 240
ttcttcaaga tgaactccct gcagtccaac gacaccgcca tctactactg cgccagagcec 300
ctgacctact atgactacga gttcgcctac tggggacagg gcaccctggt caccgtgtct 360
gcegecteta ccaagggece ctccegtgttt cccctggcce cctecagcaa gtccacatct 420
ggcggecaccg ccgetetggg ctgcctggte aaggactact tccccgagec cgtgaccgtg 480
tcctggaact ctggegcccet gacctccgge gtgcacacct ttccageegt getgeagtec 540
tceggectgt actcectgte ctecegtegtg accgtgeect ccagetctet gggeacccag 600
acctacatct gcaacgtgaa ccacaagccc tccaacacca aggtggacaa gcgggtggaa 660
cccaagtect gcgacaagac ccacacctgt ccccectgece ctgcccctga actgctggga 720
ggcectteeg tgttectgtt ccccccaaag cccaaggaca ccctgatgat ctcccggacce 780
cccgaagtga cctgegtggt ggtggacgtg tcccacgagg accctgaagt gaagttcaat 840
tggtacgtgg acggcgtgga agtgcacaac gccaagacca agcccagaga ggaacagtac 900
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aactccacct accgggtggt gtcegtgetg accgtgetge accaggactg gctgaacggce 960
aaagagtaca agtgcaaggt ctccaacaag gccctgectg cccccatcga aaagaccatce 1020
tccaaggcca agggccagcec ccgegagect caggtgtaca ctectgectce cagecgggac 1080
gagctgacca agaaccaggt gtccctgacc tgtctggtca agggcttcta ccecctecgat 1140
atcgcegtgg aatgggagtc caacggccag cccgagaaca actacaagac caccccccect 1200
gtgctggact ccgacggctce attcttecctg tactccaage tgaccgtgga caagtcccgg 1260
tggcagcagg gcaacgtgtt ctcctgctcece gtgatgcacg aggccctgca caaccactac 1320
acccagaagt ccctgtcectcet gagcceccgge aagggcggag gcggatctgg tggtggtgge 1380
tctggtggeg gaggctctac catccctcecca cacgtgcaga aatccgtgaa caacgacatg 1440
atcgtgaccg acaacaacgg cgccgtgaag ttcccccage tgtgcaagtt ctgcgacgtg 1500
cggttctcta cctgcgacaa ccagaaatcc tgcatgtcca actgctccat cacctcecatce 1560
tgcgagaagc cccaggaagt gtgegtcgec gtctggcgga agaacgacga gaacatcacc 1620
ctggaaaccg tgtgccacga ccccaagctg ccctaccacg acttcatcct ggaagatgece 1680
gccteccceccca agtgcatcat gaaggaaaag aagaagcccg gcgagacttt cttcatgtge 1740
agctgctcect ccgacgagtg caacgacaac atcatcttcect ccgaagagta caacacctcce 1800
aaccccgact gaggtacc 1818
<210> SEQ ID NO 117
<211> LENGTH: 657
<212> TYPE: DNA
<213 > ORGANISM: Homo sapiens
<400> SEQUENCE: 117
gagctcgata tcctgctgac ccagtcccecce gtgatcctgt cegtgtctece tggcgagegg 60
gtgtccttet cctgecggge ctcecccagtec atcggcacca acatccactg gtatcagcag 120
cggaccaacg gctccecteg getgectgatt aagtacgcect ccgagtctat cteccggcatce 180
ccecteceggt tectecggete tggcectccecgge accgacttca ccecctgteccat caactcecegtg 240
gaatccgagg atatcgccga ctactactgce cagcagaaca acaactggcc caccaccttce 300
ggcgctggca ccaagctgga actgaagcecgg accgtggecg ctccctcecegt gttcatctte 360
ccaccctecg acgagcagct gaagtccgge accgectecg tegtgtgect gctgaacaac 420
ttctacccce gecgaggccaa ggtgcagtgg aaggtggaca acgccctgca gtccggcaac 480
tcccaggaat ccgtcaccga gcaggactcce aaggacagca cctactccecct gtectcecacce 540
ctgacccetgt ccaaggccga ctacgagaag cacaaggtgt acgcctgcga agtgacccac 600
cagggccetgt ccagecccgt gaccaagtece ttcaaccggg gcgagtgcectg aggtacce 657
<210> SEQ ID NO 118
<211> LENGTH: 1824
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 118
gagctccagg tgcagctgca gcagcctgge geccgagetgg tcaagectgg cgcttecegtg 60
aagatgtcct gcaaggccte cggctacacc ttcaccaget acaacatgca ctgggtcaag 120
cagaccccceg gcagaggect ggaatggatc ggcgecatct accccggcaa cggcgacacce 180
tecctacaacc agaagttcaa gggaaaggcc accctgaccg ccgacaagtce ctectccacce 240
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gcctacatge agctgtcecte cctgacctec gaggactccg ccgtgtacta ctgcgeccgg 300
tccacctact acggcggcga ctggtacttce aacgtgtggg gecgctggcac caccgtgacce 360
gtgtctgceg cctctaccaa gggcccctec gtgttteccece tggcccccte cagcaagtece 420
acatctggcg gcaccgeccge tctgggctge ctggtcaagg actacttccce cgagecccgtg 480
acagtgtcct ggaactctgg cgccctgacce agcggcegtge acacctttcece ageccgtgcetg 540
cagtcctetg gectgtacte cctgtccage gtecgtgaccg tgcccteccag ctetetggge 600
acccagacct acatctgcaa cgtgaaccac aagccctceca acaccaaggt ggacaagaag 660
gccgagecca agtcecctgecga caagacccac acctgtceccce ccectgecectge ccectgaactg 720
ctgggaggcce cttetgtgtt cctgttceccece ccaaageccca aggacaccct gatgatctece 780
cggaccceecg aagtgacctg cgtggtggtg gacgtgtcece acgaggaccce tgaagtgaag 840
ttcaattggt acgtggacgg cgtggaagtg cacaacgcca agaccaagcc cagagaggaa 900
cagtacaact ccacctaccg ggtggtgtcecce gtgctgaccg tgctgcacca ggactggcetg 960
aacggcaaag agtacaagtg caaggtgtcc aacaaggcecc tgectgeccce catcgaaaag 1020
accatctcca aggccaaggg ccagececege gagectcagg tgtacactct gectcccage 1080
cgggacgage tgaccaagaa ccaggtgtece ctgacctgte tggtcaaggg cttctaccee 1140
tcegatateg ccgtggaatyg ggagtccaac ggccageccg agaacaacta caagaccace 1200
cceectgtge tggactccga cggetcatte ttectgtact ccaagetgac cgtggacaag 1260
tceecggtgge agcagggcaa cgtgttetece tgetceegtga tgcacgagge cctgcacaac 1320
cactacaccc agaagtcect gtccectgage cecggaaagg gceggaggcegg atctggtggt 1380
ggaggatcag gcggcggagg ctctaccate cccccacacg tgcagaaatce cgtgaacaac 1440
gacatgatcg tgaccgacaa caacggcgece gtgaagttece cccagetgtg caagttcetge 1500
gacgtgcggt tctctacctg cgacaaccag aaatcctgca tgtccaactg ctccatcacce 1560
tccatctgeg agaagcccca ggaagtgtge gtegeegtet ggcggaagaa cgacgagaac 1620
atcaccctgg aaaccgtgtg ccacgacccce aagctgecect accacgactt catcctggaa 1680
gatgccgect cccccaagtg catcatgaag gaaaagaaga agcccggcga gactttcette 1740
atgtgctctt gectccteccga cgagtgcaac gacaacatca tcettcteccga agagtacaac 1800
acctccaacc ccgactgagg tacc 1824
<210> SEQ ID NO 119
<211> LENGTH: 654
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 119
gagctccaga tcgtgetgte ccagtceccee gecatcctgt ctgctagece tggegagaaa 60
gtgacaatga cctgeeggge ctectectece gtgtcctaca tccactggtt ccagcagaag 120
cceggcteca gecccaagee ctggatctac gceccacctceca acctggectce cggcegtgceca 180
gtgcggttcet ctggetecgg cteceggcace tectactece tgaccatcte ccgggtggaa 240
gccgaggacg ccgcecaccta ctactgecag cagtggacct ccaaccccece cacctttgge 300
ggaggcacca agctggaaat caagcggacce gtggccgete ccteegtgtt catcttcecca 360
ccectecgacyg agcagctgaa gtccggeace gecteegteg tgtgectget gaacaactte 420
taccccecgeg aggccaaggt gcagtggaag gtggacaacg ccctgcagtc cggcaactcce 480
caggaatccg tcaccgagca ggactccaag gacagcacct acagectgtce ctcecaccctg 540
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accctgtcca aggccgacta cgagaagcac aaggtgtacyg cctgcgaagt gacccaccag

ggectgteca gececgtgac caagtectte aaccggggeg agtgetgagg tacc

<210> SEQ ID NO 120
<211> LENGTH: 1830

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 120

gagctcgagg
agactgtcct
caggccecty
acctacgecyg
gcctaccetge
tacccccact
gtcaccgtgt
aagtccacat
ccegtgacceyg
gtgctgeagt
ctgggecaccee
aagaaggtgy
gaactgetgg
atctecegga
gtgaagttca
gaggaacagt
tggetgaacy
gaaaagacca
cctageeggy
taccectecey
accacccccee
gacaagtcce
cacaaccact
ggtggtggag
aacaacgaca
ttetgegacy
atcacctcca
gagaacatca
ctggaagatyg
ttctteatgt

tacaacacct

tgcagetggt
gtgcegecte
gcaagggect
ccgacttcaa
agatgaactc
actacggcetce
ccteegecte
ctggeggcac
tgtcctggaa
ccteeggect
agacctacat
aacccaagtce
gaggcectag
cccecegaagt
attggtacgt
acaactccac
gcaaagagta
tctecaagge
aagagatgac
atatcgeegt
ctgtgetgga
ggtggcagea
acacccagaa
gatcaggegg
tgategtgac
tgcggttete
tctgegagaa
ccctggaaac
cegecteccee
gecagetgete

ccaacccecga

<210> SEQ ID NO 121
<211> LENGTH: 657

<212> TYPE:

DNA

ggaatcegge
cggctacace
ggaatgggte
geggeggtte
cctgegggee
cteecactgy
taccaaggge
cgeegetetyg
ctetggegee
gtactcectyg
ctgcaacgty
ctgegacaag
cgtgttectyg
gacctgegty
ggacggegtyg
ctacegggty
caagtgcaag
caagggccag
caagaaccag
ggaatgggag
cteegacgge
gggcaacgtyg
gtceetgtee
cggaggetcet
cgacaacaac
tacctgcgac
gccecaggaa
cgtgtgecac
caagtgcatc
cteegacgag

ctgaggtacc

ggaggcetgg

ttcaccaact

ggatggatca

accttctecce

gaggacacceg

tacttegacy

cceteegtgt

ggctgectgg

ctgacctecy

tecteegteg

aaccacaagc

acccacacct

ttccceccaa

gtggtggacg

gaagtgcaca

gtgtcecgtge

gtgtccaaca

cccegegage

gtgtcectga

tccaacggece

tcattcttee

ttctectget

ctgagcccag

accatccccece

ggcgccgtga

aaccagaaat

gtgtgegteg

gaccccaage

atgaaggaaa

tgcaacgaca

tccagectgg
acggcatgaa
acacctacac
tggacacctc
ccgtgtacta
tgtggggcca
tcecctetgge
tcaaggacta
gegtgceacac
tgacegtgee
cctecaacac
gtccceecty
agcccaagga
tgtcecacga
acgccaagac
tgacegtget
aggcectgece
ctcaggtgta
cctgtetggt
agcccgagaa
tgtactccaa
cecgtgatgea
gecaagggegyg
cacacgtgca
agttcecccca
cctgeatgte
cegtetggeg
tgccctacca
agaagaagcc

acatcatctt

cggatcectg
ctgggtccga
cggegagecce
caagtccacc
ctgegecaag
gggcaccctg
ccectecage
cttecccgag
ctttecagec
ctecagetet
caaggtggac
ccetgecect
caccctgatyg
ggaccctgaa
caagcccaga
gcaccaggac
tgeccececate
cactetgece
caagggctte
caactacaag
gctgacegtyg
cgaggeccctyg
aggeggatcet
gaaatcegtyg
gctgtgcaag
caactgctee
gaagaacgac
cgacttcatce
cggegagact

ctcecgaagag

600

654

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1830
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<213 > ORGANISM: Homo sapiens

<400> SEQUENCE: 121

gagctegata tccagatgac ccagtceccee tecagectgt cegectetgt
gtgaccatca cctgttecge cagecaggac atctccaact acctgaactg
aagccceggca aggeccctaa ggtgctgate tacttcacct cctecctgea
ccectecagat tetecggete tggetcegge accgacttta cectgaccat
cagcecgagg acttegccac ctactactge cagcagtact ccaccgtgec
ggccagggea ccaaggtgga aatcaagegg accgtggecg ctcecteegt
ccaccctecg acgagcaget gaagtcegge accgecteeg tegtgtgect
ttctaccecee gegaggccaa ggtgcagtgg aaggtggaca acgecctgea
tceccaggaat ccgtcaccga gecaggactece aaggacagca cctacteect
ctgaccctgt ccaaggccga ctacgagaag cacaaggtgt acgectgcga
cagggectgt ccageccegt gaccaagtec ttcaaccggg gegagtgcetg
<210> SEQ ID NO 122

<211> LENGTH: 40

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct

<400> SEQUENCE: 122

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
1 5 10

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
20 25 30

Gly Gly Ser Gly Gly Gly Gly Ser
35 40

gggcgacaga 60
gtatcagcag 120
ctceggegtyg 180
ctccagectg 240
ctggaccttce 300
gttcatctte 360
gctgaacaac 420
gtcecggcaac 480
gtcctecace 540
agtgacccac 600
aggtacc 657

Ser Gly
15

Gly Gly

. . . 40
What is claimed is:

1. An isolated molecule comprising a targeting moiety
fused with an immunomodulatory moiety, wherein:
(a) the targeting moiety specifically binds Epidermal
Growth Factor Receptor (EGFR); and

(b) the immunomodulatory moiety comprises an amino
acid sequence of the extracellular domain of Trans-
forming growth factor-beta receptor II (TGF-BRII).

2. The molecule of claim 1, wherein the targeting moiety
comprises an antibody, antibody fragment, scFv, or Fc-
containing polypeptide that specifically binds EGFR or a 50
fragment thereof.

3. The molecule of claim 1, wherein the immunomodu-
latory moiety comprises an amino acid sequence of the
extracellular domain of Transforming growth factor-beta
receptor selected from the group consisting of SEQ ID NO: 55
79-91.

4. The molecule of claim 3, wherein the immunomodu-
latory moiety comprises the amino acid sequence corre-
sponding to SEQ ID NO: 87 or a binding fragment thereof.

5. The molecule of claim 4, wherein the molecule com-
prises the amino acid sequence corresponding to SEQ ID
NO: 2 or a binding fragment thereof.

45

60

6. The molecule of claim 5, wherein the molecule com-
prises the amino acid sequence corresponding to SEQ ID
NO: 2 or a binding fragment thereof and the amino acid
sequence corresponding to SEQ ID NO: 71 or a binding
fragment thereof.
7. The isolated molecule of claim 1, further comprising a
linker at the CH3 region of the Fc.
8. The isolated molecule of claim 7, wherein the linker is
(GGGGS),, (SEQ ID NO:104), and wherein n is 1, 2, 3, 4,
5,6, 7 or 8.
9. The isolated molecule of claim 7, wherein the linker
comprises the amino acid sequence
GGGGSGGGGSGGGGS (SEQ ID NO:104).
10. An isolated molecule comprising a targeting moiety
fused with an immunomodulatory moiety, wherein:
(a) the targeting moiety specifically binds Epidermal
Growth Factor Receptor (EGFR); and

(b) the immunomodulatory moiety comprises an amino
acid sequence of the extracellular domain of Trans-
forming growth factor-beta receptor (TGF-pR).
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