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57 ABSTRACT

The present invention relates to specific binding members,
particularly antibodies and fragments thereof, which bind to
amplified epidermal growth factor receptor (EGFR) and to
the de2-7 EGFR truncation of the EGFR. In particular, the
epitope recognized by the specific binding members, particu-
larly antibodies and fragments thereof, is enhanced or evident
upon aberrant post-translational modification. These specific
binding members are useful in the diagnosis and treatment of
cancer. The binding members of the present invention may
also be used in therapy in combination with chemotherapeu-
tics or anti-cancer agents and/or with other antibodies or
fragments thereof.
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mAbB06 VH Chain (including signal peptide): Nucleic Acid and Amino Acid Sequences

Nucleic Acid
ATGAGAGTGCTGATTCTTTTGTGGCTGTTCACAGCCTTTCCTGGTGTCCTGTCTGATG
TGCAGCTTCAGGAGTCGGGACCTAGCCTGGTGAAACCTTCTCAGTCTCTGTCCCTCA
CCTGCACTGTCACTGGUTACTCAATCACCAGTGATTTTGCUTGGAACTGGATCCGGC
AGTTTCCAGGAAACAAGCTGGAGTGGATGGGCTACATAAGTTATAGTGGTAACACT
AGGTACAACCCATCTCTCAAAAGTCGAATCTCTATCACTCGAGACACATCCAAGAAC
CAATTCTTCCTGCAGTTGAATTCTGTGACTATTGAGGACACAGCCACATATTACTGT
GTAACGGCGGGACGUGGGTTTCCTTATTGGGGCCAAGUGACTUTGGTCACTGTCTCT

GCA (SEQID NO:1)
FIG. 14A

Ainino Acid

MRVLILLWLFTAFPGVLSDVQLQESGPSLVEPSQSLSLTCTVTGY STTSDFAWNWIRQFP
stgned peptide

ONKLEWMGYISYSGNTRYNPSLKSRISITRDTSKNQEFLQLNSVTIEDTATYYCVTAGRG

FPYWGQGTLVTVSA (SEQ ID NO:2)

FIG. 14B
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Nucleic Acid Sequence

ATGGTGTCCACAGUTCAGTTCCTTGCATTCTTGTTGCTTIGGTTTCCAGGTGUAAGAT
GTOGACATCCTGATGACCCAATCTCCATCCTCCATGTCTGTATCTCTGGGAGACACAG

TCAGCATCACTTGCCATTCAAGTCAGGACATTAACAGTAATATAGGGTGGTTGCAGC
AGAGACCAGGGAAATCATTTAAGGGCCTGATCTATCATGGAACCAACTTGGACGAT

GAAGTTCCATCAAGGTTCAGTGGCAGTGGATCTGGAGCCGATTATTCTCTCACCATC

AGCAGCCTGGAATCTGAAGATTTTGCAGACTATTACTGTGTACAGTATGCTCAGTTT

CCGTGGACGTTCGGTGGAGGUACCAAGCTGGAAATCAAACGT (SEQ ID NO:3)

FIG. 15A

Amino Acid Sequence

MVSTAQFLAFLLLWEPGARCDILMTQSPSSMSVSLGDTVSITCHSSQDINSNIGWLQOQRP
Signal Peptide
FKSFRGLIYHGTNLDDEVPSRESGSGSGADY SLTISSLESEDEADYYCVQYAQFPWTFGG

GTKLEIKR (SEQ ID NO4)

FIG. 15B
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FIG. 19A7": FIG. 19B

FIG. 19CE: FIG. 19D
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FIG. 43

Concentration ch806 (wg/mi)
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8BQ ID R0s7 pREN ch80é IC Nes Vector

Xho I
i CTCEAGAGCOGECAGTOABCGUARNCECAATTAATGTOAGTTAGCTCACTS

51 ATTAGGCACCCCAGELTTTACACTTTATECTCCCRGCTOOTATGTTGTRT
EcoRl BPFia promoter
101 GOAGATTGIGAGCGGATAACKATTTCACACAGRATTICGTGAGGCTCORGT

251 ACTOGEAAAGTOATGTCOTETACTEGUTCCOUCTTTTTIOCCCAGGETOER
301 GRAGRACCOTATATAACTECAGTAGTCGOCCTERACOTTCTTTTITCACAR
3581  COGETTTSCUBCCAGARCACAGGTARGTRCCOTETETCGUTTCLCEUEGED
201 CIBGCCTCTTTACGGATTATGGUCCTTIGCRTGCOTTGART TACTTCCRCE
451 COCCIGRCTUCAGTACGTGATTCTIBATCCCEAGETTCOBGT TOGAAGTE
501 GUTGCCAGRGTTCOABGCCTTEUGCT TARGGAGLCCOTTCHCCTUGTHET
551  TOAGTTGAGGCCTEGCCTEAGECEITEOGECCHCCArBTOCEARTCTAGTS
601  GUACCTICGCGCCIGTCTCECTCCT T TCGATRAGTCICTAGCCATTTARK
851  ATTUTIGATGACCTBOTHCOACSCITITITIOUCCUARGATAGTCITETA
701 ARATGUGGGCCAAGATUTGUACACTCETATTICOOPITIPEOUBCOGCGEE

AGGCGGRGCER

751 COCOACOGAGCCCBTGOGTCCCAGCEIACATATTCREC
801  TOCOASCGCGGUCACTBAGARTURGAUGSCOEGTAGTCTCARGCTARCIRE
851  COTGCTUTSATGCITERLCTUBCEUCEUGTIGTRATLECLUCCUCCTRGED
901  GOCRABGUTGGLCCGOTCGRCACCAGTTGUETCARCGRARRGATERCIGC

251 TTOCCRECCCTECTECAGGEABCTUARAATGRAGCGACCLEBEBCAITORGEA

1001 GAGUGGECCGHIGARTCACCCACAUARAG

FIG. 49
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1051 AGULETCGCTTCATETGACTCCACGRAGTACCOOBORCBTOCAGIRCALY
1181 TCGATTAGTTCIOGAGCTITTRCAGTACGTCRICTTTAGHT TEGOHGAG

1181 SOOI A TG CaATEGAG T T T COCCACAL TEACTONRTOCAGACTEARGT

1301 ARG R T I A TS T AR T T O IO T TG AR T T IS COT T TIS

1251 AGDTIGGAT T PG T TCA T T T CARGC O T CACACAL TGO TTCAAAGTTTY
Miul HindIII  Pmel
1301  TTTOT I OAT T T GG T A GO TG AR T TAST T TAARCOCT

1351 GUCACCATOGTGTCCACMBCTCARTTCCTTCCATYCTTGPTRCTTRCETTT
¥ V.8 ¥ &2 ¢ F K & P L L L ® F

1403 COAGHTGUAABATGTGACATCCTCATRACCCAATCTCUATCCTOOATGYCT
PR OA K C DX L NTOE PSS N F

1451 CTATCTOTONOAGAT A CAGTOAGCA T AT TG CA R TOAN G TCAGGACATT
YEILGDTY S HLSONDE

1801 AACAGTAATATAGGHTGSTTHCACCAGAGACLAGGEARATCATTTARGEGE
N 5 ¥ £ @& ¥ L g ¢ R P € XK 8§ ¥ R @

1551  CTUATCTATCATHIGAACCAACTTGRACCATGAASTICCATCAAGGTTCRET
EINHOGINLIDDEYISRES

1601 GOCAGTOGATCTGRAGCCGATTATTCICTCACCATCAGCAGITTGGARTCT
HSUSGADYSLIISSLES

1551  GARAGATTTTOCAGACTATTACTOICTACACLADSCIIRBTTTCCRTAGACS
2 R F A R Y YT E Y QB AQF P R T
CATRL TICGOTOOASGUACCAAGCTECARATCARATGEETGARTYGCATCCATIRGS
¥ ¢ ¢ & ¢ X L B2 XX R
151 ATASUCATGCTETTTINTCRCIOTCRCTASLATRRCCTUDENT TP OUIARS,
1861 CHACKRCACTCAMRIGOAGARCTTTELTRCTTABRCARCATCCTETTIRITOTT

1853 TOCTCANGRRCTETHGCTECACCA
TV &2 A P

1876 TLIGPCTRCRICTICCOGUCATCTCATCAGCAGTTGAAATCTEGAACTEC
8 v F X FP 2P P S OB E Q L K 8 G T &

1926 CTCTGIIGIGTGRICTCUTARATAACTTOTATCCIASACAGRCCAAAGTAL

FIG. 49 continued
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5 VvV ¥ D L L NN F Y P RE B E ¥V O

1378 AGTSGRAGGTHIATAACECICTCCAATCGGETARL TOCCADBAGRITETS
¥R ¥V RN A L g 8 G N 5 g B BV

2028 ACAGAGCASGACAGCRAGGACAGCACCTATAGCCTIAGLAGCACSLTGAL
T OE O RS K P & T ¥ 8 L S8 BT oL oT

2078 SUPEAGCAAAGCACGACTANGAGARACACARRGTTACCUUTGCHAAGTCA
L 8 K 2 B Y B R H K ¥ ¥ A ¢ 8 v %

2136 COUATCABEGHCIRAGCTEGOCURTCACARAGATCTTCAACAGUUCAGAS
H 0§ 8 L & 8 P ¥V T K 8 P N B v B
N/ Rba
2176 TOTIOALC TACAACTRACTAA T ARG TAGCARCEETITCONTCTACGE
o *®
2I25 CATCAATICORCe LU OOl TARDE T TACTAGCCOAAGOUBCTIGRRA

2278 TRAGGCCOGOTGTGLATTICTCTATATETTATTITCCACCATATIGUCGTC

2326 T TCOCAATS TGAGGEG L OCGARACCINECCOIBTOTTOYTGACTAGTA

2376 TIOCTAGGGTCTTTOCCCTCTCGCCARAGGAAT S BAGR CTGITOAAY
2426 GICCTUARSGARGCAGTTCOTETGGAAGCTTNTTGAAGACARACAALGTC
2476 TOTAGCOATTCTTIGCACSCAGCEGARCCCCCCACOTECCGACAGATHCC
2628 TOTGUGCCCARMAGCCACHPETATAAGATACACCTUCAAALGCORCACAR
2676 COOUAGTRCCACOT TOTCARTTOOATAGT T TCCARAGANTCARATGRLY
2636 CTUCTCAAGCSTATTCAAAAGGRACTGARGGATHCCCATARGETACCIY
2676 ATTOTATAGCATCTGADCTGREGCCTICRETOCACATOU T TTACWICTHIT
2751  TAGTCRAGSTTARARRACCIUIAGGLUCCCCUARCCADBGOEACETEHDT
2801  TICOTTTGAAAAACACGATAATACCATOOTTGAACRAAGATUGATTGUACS
2851  CAGETTCINCRGCUBCTIGGTOCAGRGRCTATTUGECTATERCTGRES,
2901 CAACAGAUAATCGGCTGCTCTGATACCONUGTGTTCCOCU TR TUAGCGIA

2ENL QRGO CCEO T T T T IO T AR GATCGACL TGTCOOS TG UNCTOAATS

FIG. 49 continued
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AP0 ARCTGCAGCACIABCCANCGCCEU TA TS TORL ISMCCACSRIIGELRTT
2051 TR AL T G IR CE T T T oA C TORAGCSOUARGGRALTGENY
3381 TATTORGCOAARTGCCGHUBCACRATCTON TR CATC TCACCTTGA L
3181 OTHCCSAGRAAGTATCCATOATRRCTHATGCARATICGROSICTGCATACS
32031 CTTSATCOGBUTRACCTROCCATTIGRCCARCARBUGARACATOGCATIMEA
3251 GUOAGCACOTAUTCCGATASARAGCCEETC T TG ITOATCAGGATRATO T
3301 ACGRAGAGCATUAGGGHUTCECCUIARCCCGAAC TOTTCGCCABBCT AR

3351 GOOIGUATCCINARCCOIEAGEATUTCATUG P BACCIATEEOBRTRCCTS

FEDE O AR T A S IR AT GG UT TTTI IA TSR TCGRST
34851 RGOS TGO T T SO ACCOCTATCAGUACA TSR TTENUTACT
3501 CETGATATTGOTHAAGAGE T THCCOOUGARTOGRCTCATCRCTIIUTCRT
IS5 GOTTTAITATIGCCGCTCGRTTUONAGCOUATCBCUTTCTATORCC

~ blunt end $allfsall
BE0L TPOTTSANACTICTTCTGASTCSATCOALCTOOIGTARTAGCGAMIAGG

651 COCGCACCUATCOONUTTCOCAACAGTISIUCAGTIN THARTGUCGRATAR
3701 CACGCOCOUIGTACLOGCECATTAASCEOBUCEEE T TEATGUTTACGNS
AT51  CAGCETGACOUNTACACT TGO CAGCECCTAGCECINBOTCOTTTOgCTT
3BOL  TOTTOCCTICCTITO TCGCCACGT TOCCCEGUT TICLN U TCARTCTCTA
IWBL  ARTUGHERGCTCC T T TAGRET TCCOAT T TAGTUCT T TACGRCAITITCRA
IMI COCCARMMARCTIN T TAGRITEA TGO INACCTASTHOMICATLGRCCT
395) SATASAUKYTTTITOSCOTTIRACOTTORASTCCRCO T IO TP TAATARTS
001 SACTCIICTTCCAMADTECARDMACACTUARCCOTATOTCORTCTATTTA
4081 TAAGGEATPTTCCCOATTTCOGCCTATTGHETTARARAR TOAGUTGATTTA
£101  AUARBATTTAACGOOAATT T TAACARARTATTARCOL T TACAAT T TAGGY
$181 GUCACTTTILGGGCARA TS TCUNCCCARCTCCTRTAT T IOTT TATT I TS

FIG. 49 continued
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4201 TAARTR AT AN TR IO OO T OATOAGACRATA RSO IO AT

4251  GUTTOARTR AT AT IO AAARACE AR A T TR TAT I ARCAT T TOOGTS

4301 IO T T T L D O DT T O O T T A T T T IO G AL
4331 ORI AR R AR A T AR AR TGO T A A SR T AT T RSO THOALS

4401 ACTESITTACATCGRACTOCATCTCARCAGUGGTARGAPCCTTOACAGTT

4451 TICOUCCERRSAACETTTTCCARTOATORCUATTTTTARAGTTOTOCTA
4501 TOISOUUCEe A TR T OO TATTGACECCOSGUAAGROCRALTCOETCS
4551 CUGCATACAL AT IO I AR TCA T TOCT THAGTACTURCCATTURCRS
A0 AR ARG TR A GG TR T G AR T AR GRAR T TR TR TG TRO
4651 ATAAICATCASTURTARLACTGUEAIUARCTIRUTTUTGAUARLGRTORG

4901 AGGAN ARG AT AR RO T T T T A AACA TG TOA T AL

ok

4951 CTOOCC TG T DT GG OARCCECASOTOARTIARGUCATALCARRIIAL

4801 CAGOIEACA A AT T T A G AR TGO ACAACE T PECECARALT
4851 AT TARCTOOCEARC T A T ACT O TGO T U CAAC AR TAN I AGACT

430L COAIIEAGCOISATASKBTISCAGCARIATIN IR RBTITR

4R81 GUTOOUIGETTIATTICU ISR TASATUPRUACOUURTRASUGTREETOTE

SN0 COOTATOATI DI RUCAC IO AR R e e

SB51 DIAICTACACCACURCEANTUAGEURATIATUOATRARUSARATAGRLAG

ST AR TGO T TR GATTRAGC AT T ABUIUTOABAIA

5151  AGTITACTCATATATACTTTARATIGATT TASAACTINATTIITARYTTA

H30% AAAGGATCTAGGTRARGATOCTTTITICATAATCTTATEACCRARATCLLY

S281 TAACGTOAGTITICETTIOCACTGAGUNTUABAICCCETAGRARARGATUAR

301 ASA TGO AR T D T T I CACGTARTCTGITOOTIONARA

FIG. 49 continued
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351 CARRAAACTALCEUTACUAGCESTCOTTIO T I UREATCARGRECTAL
S401 CRATID T T CCAAGG TAALTEGU T TCAGCAGABCEUABATALCARRT
S453 ACTEITCSTTCTANTCTAGCCOTACT TAGEIUACCAL T TCARGRALTLTOY
BE01  AGORCOOCC A AL T U CTOD TAR T CTCT TACCAGTRRUTHODS
551 COARTOOCGATARG ORGP TACCGSGTTECATTCARRRCGATAGTEA
G601 COGGATAAGOINC AT TCECaT P AR IRCCHE T TCRTCATACATES
5681  CASCTRGCANCGCAREACT TACACOGARITERGATACOTACAGUGTRAGC
5761  TATGAZARAUCOCTACGCTTOCCCARGGUAGARAGGONUACAITATOCS
5751  GTRAGLGGCAGOGTUEGRACAGGRGAGIECACHRBGGABCTTORAGGRGS
SE01  ARASCCIGG AT T IATRG I TG T CEOOTTICOUCROIPOT GROTIS
SAS1 ASOEIGATT T YO TOATEU TG TCARGECOECOEARCCTATRRARRAAL
5901 GLUAGCARCELEGCCTTTTTANGSTTOCTGGCCTTITECTURCLTETTNG
E351 TOACATOTICITICOTRCOTTATCCLCIOATTC THTGRATARCCHTRTTA
SUST  COSCCTTICARTCAGCTOATACCOUTCOULGCACTCBARIACTRAGCGD
051 ASOGANTCASTCAGIUAGGAMGCOOARGAGLGCCTARTATGUARRLLRCC
£181  TOTCNOUCROY T TUCCCRATTOATTAATGCAGTTATCACARGROCCTTY

€181 UGTTETCAD

FIG. 49 continued
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SEQ ID N8 EREN BOS HO DHFR Vector
¥he I v .
1 CTOGAGAGUGGECARTEAGCECARLGCAAT TAATG TGAGTTAGCTCACTC
52 ATTAGGCACCCLAGECTTITACACT T TATGCTCCCRaCICHTATETTOTOT
_ ECoRI EFix  promoter

102  GOAGATTGICACCOCATARCAATT TCACACAGAATTCCTOARGLTCCECT
152  GCCCOTCAGTERGCAGAGCGCACATCRCCCACAGTCCCCRAGRAGTTOUSG
203  GCOOAGGEETCEGCAATTEAMICECEIGCCCTACAGRAGCTCECECHEATANL
252  ACTOCCAAAGTGATGICETETACTEGCICCRCCTITTTCCCCAGEETGRE
302  GOAGAACCOTATATARGTOCAGTAGTCGCCGTGAACGTTCTTTTTOGCAR
382  CGEGTPTSCCECCAGRALACAGETAASTECCETETETERTTCCCECEEE
402  CTESCCTCTITACEOETTATGCCUCTTOCATOCCTICARTTACTTCCANG
452  COOCTGGUTGCAGTACCTIGATTCTICATCCCCAGCTICEGRTTAGARGTG
502 GEIGCOABAETICCAGSCOTTECECTTAAGRAGCCCC T ICHINTCBTEOT
552  TOASTTGAGECCTRRUCTIGRECGTTHEEECUCOCCETRCEARTCTERTE
€02 OCRCCTTCGCGCOTETCTCeC T T Y TCOATAAGTCTCTAGCCAT I TARA
852 AT TIIGATGACCICOTCCGACGCT T ITT I TCTOGCARGATACTOTTETA
0% AATGCAGACCARTATCTGCACACTGETATTICAGTTITIGHEGLUGCGGE
752 CEGCGACGEEECCCETIHCHITICABCEIACATETTCERCRAGRCIRIRTE
802  TOUGAGCGCCGCCACCOAGAATCEEACESCUGTAGTCTCAAGCTARCCER
852  COTGCTCIGHIGCCTIGECCTCECECCACCaTEIATORCTCEGCCCTEEGE
302 OOCARGGRTOGCCCCETCCCCACCASTIGCETAAGCOEARATATCHTIST
8§52  TTOCCGGCCCTECTECAGEEAGLTCARRATGOAGCACGLOACELTOGERA

1002 CAGCEGECGGGTGAGTCACCCACACAAAGGARAAGCECCTTTCCGTCCTC

FIG. 50
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1052  AGCCGTCGCTTCATOTGACTCCACGEAGTACCOGGCOrCETCCAGGCACT
1102 TCGATTAGT IO TCEAGCT T T CCATTACGTCATCTITAGGTICEGERGAG
1152 GGGTTTTATGLGATEGAGTITCCCCACACTCAGTAGETEAGACTGRAGT
1202  TAGGCCAGCTTGOTACTTEATGTAATTCTCCTTEOARTTIGCCCTTTTTS
1251  AGTTICOATCITSGTTCATTICTCARSCCTOAGACAGTGETTCARAGTTLT

Miul BindIyz mel
1303 TTICTICCATTICAGGTGITACGCCGICTCOGUAAGTITTASTITARAADGCT

1352 GCCACCATGAGAGTECTCGATTCTTTTGIGEUTETTCACAGCOTTTOCTEET
¥ R YV L ¥ L L WL F T AF P2 @

140U CTULCTCTOTEATOTGCACGITTCAGEAGTCCEGACCTAGCCTERETCARACCT
v L 3 D ¢ g L Qg B S 6 P 8 L VK ®

1451  TCTOAGACTI TG T CTCACCTGCAD TR TCACTRGUTACTCARTCADCAGT
S'QT-&SLTC’I??QY'S!‘!S

PEPER SRS

1881  GATTTTGCCTGGRACTGGATCCGCCAGTTTCOAGGARAACAAGITGRAGTGE
D.F A N N W I B QB B G N K L E W

1551 ATGCGCYACATAAGTTATAGTOCTAACACTAGE TACAACCCATCTUTCARA
M & Y T 8 ¥ S 8 WP R YN P S L X

1601  AGTCOARTCTCTATUACTCOAGACACATCCAABRACCALTTCTITCCTIOCAG
§ R I_$ T T R D T &5 R 8 8 ¥ ¥ L Q

1851  TICAATTCICTEACTATICASGACATAGCCATATATTANTGTETAACGECG
L N &§ VT I B DT AT Y XY C VT A
1701 GRACGOGHETTTCCTTATTREGSCTARGEGANTCTECTCATTETCTOTECA
g R & ¥ ¥ ¥ W & 0 8 T L ¥ T ¥ 8 A
, .. Ban¥y
1751 CAGTCGAGTEOATCCTICTGCGCCTRGECCCAGCTCTRTC

180L CCACACCOUBGTCACATRGCACTACOTCTCTTGUASUCTCCALCAALGGC

£ T K @
1851 COATCOOTCITCCOCCTORCACCUTCOTCCARGACIACCTCTEECHECAC
p s ¥ f pl ap s & k 8 & ¢ § ¢ t

FIG. 50 continued
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1901

AALG”LVKBEFPE?VTV

1951 TUTOGTCOARCT O AGECOC TG CAGCEICETECACACCTTCCOGICT
# ¥ n &g a I ¢t s g v B ot Epoa

ROOL  GTCCTACAGTCOTCAGGACTOIRCTCCOTCRGIAGCETRETEACTRIGLY

¥ i g 8 &# g 1 ¥y & L s g vy & ¥ p

20581 CTCCAGUAGCTTGOGCACCCAGACCTACATOTGCARCETAAATCACRAGC
8§ § 8 L 2 T Q@ 2T ¥ I ¢ ON VY NH R P

3101 CORGCAACACCAAGGTORACARGARAGTTCGAGCCTAARTUTTIGTCATARA
5§ N T K Y DX KV R P K S QCDEK

218) AT A A AT A A TR AL TCCTEaCERGATCRTE
T H T C P P C P AP EL L & & P B

B201 AGTETTCCTCTTCCCCCUARAACCOARGEATACCCTOATHATCTCCURGA
¥ P L R P P K P X DT LM I B BT

2251  COOCTGAGETCACATECS TG TOOTECACETGARCCACEARCGACCETGAS
P E OV LYY YD VY 58 B E D P E

2301 GTCARABTTCAACTGETACETGCACCGUCTCRACCTEIATARGCORAGAC
YK ¥ N W Y VD G VY B ¥ B N A KT

x R B E Q y N s w Y R v v s v :L

2401 FOACCETOC T AT AGG A TGO TG AATECCARGEALT!
T Y LB & D E L NG K B

V&MKA&PA}?IEKT}ZSKA

2501 CAAAGCOCAGLCCCBAGARCCACAURTOTACACCOTGUCCOnATOUCOUR
XK 6 ©§ P B B P g V¥ T L F » 8 R B

2551 AGGAGATGACCRABAACCAGETCAGCCTEACCTEICTCETCARRGEL
E M T K NQV B8 LT CLY RGP

2601  TATCCCAGCGACATIGCCOTEGALTEOHARAGEANTGUGCAGCOGRAGAA
?‘ﬁPiS‘@-EA;-VEWESNGQFE&

2651 CAACTACAARA RGO OO TGO TaGA L TCCEACOGUTOCTTOTIO

FI1G. 50 continued
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¥ ¥ X 7% P 2 Y L DB DS 8 ¥ ¥ L

A O T RAC A A A G AT TR AR BEGRALY Y
T Y OB K 8 R W D OO O NV

ey

27EL TCTOATGCICCRTORTGOATCAGHTCTNRCAATACTAACUINGAR
F & ¢ 8 Y M H B AL HENETYT LK

2801 GAGCUTOT OO O C G T AR AT RGO TALAMA L TAACTAAGLTALE
$ L 8 L B P G K ¥

2801 IO GC TG AR DA ARG TGO T IS IO TATA T TAY

CANTOTOAGERONCG

251 PTTLOACCATATIOOOSTOTTTIRS BALCTOGE

BT IO GALEACTATTICOTACSOETIITICCOCIUIRECUAARGE

£

JL5L - AATOCAAGETCTEITCAATTCOTRA AR GUARTICUTLTGERAGETY

3161 CTTGAAGACAAACARCOTCIHTARCOALCC T THCAGOCARIOUARCTTE

3151 CORCCTORCEATAGOTCCTOIRCOSUUARANNCACOTHTATARGATALD

3201 ACCICURRAGOUBGEAD

3251 TOSARAGACTCRARTERCTCIDEICAMSCGTATTCARCAAGEOEET RS

3301 GATGOCCAGA R A A T T AT ORI TBATO TSR T C S

FIR1  CACATEO T A T T AG T OO ARG T TARARRACO TCTAGR OO

ARACROGATARTALY

3201 GARCTACGGOORCETGGTITICCTTTEN

GOATTSOON

3541 GAACERAGRITTACODTCEIUTCCOITORGERACEAGTTCARBTACTICC

3851 ARAGRATGRCCRCAACCTUTTCADNTPCCANISTRARMACAR TUTGRTRRTY

F6UL  ATGUSTAGEAARALCTGRTICTINATTICCTOAGAABARTORRCCTTTARA

3651 BERCACAATTARTGGTTCEATATACTINY

¥

3701 ACCACCRABSACUTCATTITOTTNCCA,

BAGTTTSGATCATECCT ARGAS
3751 TR T TOARC AR GO TSGR TANAG TAGRCATGUTTTGOATART

FIG. 50 continued
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3801  CUACGUAGTICTETTIACCABGCAASCTATGAATUARCUAGGUCALCTUAS
3851  ACTUITICTGAURAGGRTCATCUACEART TTGAAAGTCACACGEITITIICC
39641 CAERAATIGATTIVCCEARATATAARCTICTLCUABAATACTCAGECEIC
3951 UTCTOTEARGTUCAGHACCARAAAGEUATOARITATAAGTTIGRAGTUTA
4001 CGAG&AGAKEGAC?AAQAGG&AGATGC?T@C&RG??€TCTGSTQ?QQTCC 3
Biunt snd

Sali/8all
681 TRAAGUTATGCATTI T TATAAGRCCATREGERCITTTOUTGETCOATORRG

43101 CTOBCOTRATAGCONAGALGUICOUACCIATIECON T TOCCARCASTTED
151 GUAGLOTCARTORCCANTCHRATRBOCIUCTRTARIGOISCATTRABCONS
4201  GUGIGIGTGOTECITACECGUARCEPGACCENTACALT IO CASCOIUCT
#2351 ANCSLUCETCOTPTORCTITCTTCCO T ICOTITOTCHCCADUTINBONS
4301 GOTTTCCCe T ARG IO TAAR TCOGRERCTCUCTTTACSGTTOLATTT
1351 AGTGCTTTACCONACETUCACCCOAAAAMCTTARA TTASGC TOATTISTIC
4301  ACGTAGTOGGOCATOSCOCTCATACACCETT T TCOUCTITICARGTTHCA
4451  GTCOACGTIOTTITANIAGTOSACTCTIRTTCCAAACTOAAIARIACTIR
4501  ACCOIATCTCOTCTAT I TATARCORRTT P TEUCEAT T IONSCOTATICS
4551 PUARARAATUAGCTCATTTAACAARATTTAACCOEARTITTAACARMATA
4501  PTARLGCTTASANIT T AGGTCOUACTTITOGCOGRRARTETRCCOUGAACS
4651 ORI DT AT LTI O RAAATACAT TCARATATO TATLOROTUATY

g i

4751 ACATANTAACCUTCATAAATCOTTCAATAATATIG LAGAGTAT

4751 GASTATTCAACATTICCR I TCCCCCTTATTCCCTIT T TIGCRGCATTTT
4801  SCCTTACTSTTTTICCICACCUAGAAACCUTGHTCARRGTARARAGATECT
4851  CABRGATCAGTTORRTOUACGAGTORGTTACATCORACTHGATUTCAACAR
4301  OOGTAAGATCUTTGAGAGTTTICOCUCCGAAGRACGTITTITICAATOATSA

FIG. 50 continued
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4951 GORDT T ARAG IO ISC TR TS TCSCGrCUTATTATOUCOTAT TGRS
5001 GUGCIRAGAGURAD T NGO TCRCCRCATADAC AT IO TCANRATCACTTORT
B0BL  CTGAGTACTCALCAGTCATAGARARGCATAT TACCOATGOUATOADAGTAR
FI01  GANARTATGCAG TG TGUCATARCCATCASTOATAACAL TGOGRCOARD
5151 TTACTICTOACAADGATCOGABGACCEAANGABCTARLCEUTLITTINCA
5201 CRACRTOGUGGATUATEIAAC TCECCTTCA I T TCHAACCOBAGITOR
5251 ATGRAGUCATACCARACGALGAGLOTUACACCACOR TGO TETAGURATS
5301 GCAACARC O R AR T A T AR TR ATTAC T TACTC IR TS
5351  CUOGCAACAATTARTAGAC THGATORASNCOUATARMS TIGUAGIALCAL

5401 PTCTSCACTUSGCICTICCSGCTIRCUIGHTITATTOUIRATARATOIOE,

BA%l OO A I OO A T A T T A SO AT OGSO RCATOR
5501 ARG G DA T AT AT AR BACCUSGAGTTCAGGORALTA
SEST RO TOARLGAR A TR ACAGA TCOOTRAGATABGTBCUTCACTRATIAAS

SE0L CATTOOTARC T TCAGAC AL TT TACTCATAT T AC T TTAGATTGATTY

B631 AMAACTTCATTITYRATTTAAAAGSATUTAGOTCARGRICOTTTITGATA

ST0L ATCTCATGACCARNAT OO AR CT RS T UT IS TTOACTRRSIETIA

AGRTOARRGENTETICTISABNTCCTITTITITONGER

5751 GACCCCOTAUAN

5801 QT%?C?GC?’GQI‘?{:{: ARACABAARARCCACCCUTACCRBCGETEETING

BEST TGO A ARSI CAALTOT I TIC LSRRG TARCTOOOTICA

001 COTS A A T IO TG AR TCOCGA TARG POE T T T A GG

SU5L TR AR R T AT A OO T ARG COURGEGIITCOBEIIGARCE

FIG. 50 continued
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8101 GOGEETTCGTGCACACAGOCCAGUTTAGAGCEARCEACCTACACCHARCT
8151  GROATACCTACRGCOTGAGCTATGAGARRICGCUACGUTTOOCHARGIGA
6301  CARAGGUGGACAGGTATCCOCTAASCGECAGEETCOBAACATHAGAGCSRC
6251 ACBAGGGAGCTICCAGREBGAAACBCOTEETATCTTTATAGTICTETCGG
5301  GUTICCCCACCTCTGACTICAGCOTCOAT T TTTOTCATGCTCOTCAGEAS
5351 COGCUCAGCCTATOUARAAATUCUCAGUAACECEGUCTTITTACGETICOTS
€401 QOCTTIICCTECCC T T T TGUTCACATET T TTTCOTAUGT TATCLCOTEA
5451  TTCICTOGATAACCOTATTACCOCCT T TCAGTCAGCIGATACCRCTTGUS
5501 GCABCCGARCCACTCAGUGUAGCOAGTOAGTCGACCORCCARGIGBARGAS
6551  COUCCAATACHCARACCGOTTURCCCCGIGIGTTEGCCEATTICATTARTG

£601  CAGGTATCACGAGGUCUTITCRTCITCAL

FIG. 50 continued
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LoCus
BCH3AAG 11821 bp DNA circular 27~NOV-20806
DEFINITION wveneered 806 HC variable regien, GeneArt human HC constant
regicn, veneersd LC variable region, cad-opt LC constant region, combined in
Large Lonza Vector.
SOURCE
ORGANISM
COMMENT This file is created by Vector NTIT
http://www.invitrogen, com/
COMMENT VNTDATE 418148572
COMMENT VNTDBDATE 428174363
COMMENT LSOWNER |
COMMENT VNTNAME | 8CE5AAG |
COMMENT VNTAUTHORNAME | Anne Murray|
COMMENT YNTAUTHORTEL | 646 8E88-~-234%
COMMENT VNTAUTHORFAX| 646 422-0492)
COMMENT VNTAUTHOREML |murrayal@mskoc.org!
COMMENT VNTAUTHORADL | Ludwig Inst. at Memoxial Sloan Kettering Cancer Center|
COMMENT VNTAUTHORAD211275 York Ave. |
COMMENT VNTAUTHORAD3 {New York, NY 10021 |
COMMENT VNTAUTEORADG { USA|
COMMENT VNTREPLTYPE | Plasmid
COMMENT Vector NII_Cisplay Data (Do _Not BEdit!
COMMENT {BXF
COMMENT {CGexDoc "BCBSAAG™ 0 11891
COMMENT {(CDBMoY 0 0 1 6538 1 ¢ 0 1 6 " " 0 0 ¢ 0 (CObList) (CObList)
{CObList}
COMMENT (CChiist) -1 ™M)
COMMENT {ChocSetData 1 1 0 C 0 0 "MAIN" 1 1 11 00 1 1 1 ¢ 16 10 40 50 ©
10
COMMENT (CHomCbj O ¢ 0 3 78) (CWordArray) (CWordArray)
COMMENT (CStringlist "BamBI"™ "Bglil™ "Dralil" "Fsel® "HindIIIi®" "Mlui®
"NotI"
COMMENT "FPacI® "RsrII® "Sall") (CStringlist "atg" “gtg")
COMMENT (CStringlist "taa™ "tga" "tag") (CObList)y 1 "{{0,1},21" 0 OC """ O
COMMENT 4294967293 0 1 C 0 0 0 1 “MAIN" O 0 30 0
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gatggn tocaacagaa goctggtaag tocitcaaag gachtaatota tracggaaca
cttggace acgyogtgee atogagattt tcagggtety gcagogggac cgactataca
sbtgaccatet ctagettaca accagaggac titgoccacat actactgogt ccagtacget
gitecoct ggacattogy cggcggcaca aaactggasa tcaaasgtga gtageggteo
ta

4321 ¢

4381 g attaaa gatcottota aactotgagg gugtcggatg acghggccat tgttacttaa
4441 acaccatoect ghttgebttct tteetcagge accgtogeay ctoocetocgt gtiteatette
4501 cooceatong acgsgeaact gaagleagqe acadgecroecy tgghgtgeot cottsatsac
4561 tutiav ccaa gagaggecaa agueeagigy adsghyggaca acgcactaca gagogggaac
4621 totcaggaaa gogtgacaga goaggactca azagattcaa caradagoect atcottotace
4681 ctgacactgt caseagotga ttatgaaaag cacaaagtat atgootgtga agtaactcat
4741 cagggactca geagocctgh cactaasagt titaatagag gegasatgotyg ataagoggec
4801 gtgcggacga cogaattcat tgatcataat cagocataco acabttgtag aggttttact
4861 tgotttaaas aacctoccac acctocecsct gaacctgaaa cataaaatga atgoaattgt
4921 tgttgttaac ttgtttattg cagecttataa tggttacaaa taaagcaata gcatcacaaa
4981 tttcaceaat aaagratitt tttcactgeca tictagitgt ggtttgteca aactcatcaz
5041 tgtatcottat catgtetgga tectctacge cggacgeatc gtggoaggaa toaccggego

5101 cacaggtgeog gttgotggog ccotatatege cgacatcace gatgggyasy atcegggotoy
5161 ccacttegoge cteoatgageg cttgtttegy cghgggrtatg grggcaggaec ccghggoecyy
9221 gggactgtto ggogocatot ccttgeatge accaticoctt gugeoggcgy tgotcaacgy
5281 cctcaaccta ctactgggeh gottoctaat geaggaghtcg cataagggag agegtogace
5341 tcgggocgoy ttgotggegt ttitcecatag gotccgeoocce ccrgacgage atcacaaasa
5401 tcg@rgcfbu agrcagaggt ggecgaaacce gacaggacta taaagatace aggogttitce
59461 ccrtggsage tecectogtgo getoteotygt tecgacccty cogettaceyg gatacchgte
5521 cgectticto cettogogaa cogtggeget ticicatage tceacgotgta ggtatcteag
5581 titegotgtac gtogttoget ceaagetyggy Igtgcac gasaceocosy thcagoooyga
5641 cecgetgegee ttatccggta actatcogtet tgaghccaac ceggtaagac acgacttatce
5701 geocactgygea geacgcecacty ctadcaggat tagcagagcy egygtatgtay goyggtgctac
3761 agagttotty saghggtgge ctaactacgyg ctacactaga agaacagtat thggtateotg
5821 cgctetgete aagccagtta cctteoggaaa aagagttggt agetcttgat ccggcaaaca
5881 aaccaccgot ggtageggty grititittgt tigeaagecay cagattacge goagaaaasa
5941 aggetctcaa gaagatcctt tgatcttitte tacggggtct gacgetcagt ggaacgaaaa
6001 cteacgttas gggattttygy tcatgagati aicaaaaagyg atcttcacct agatcctttt
6061 asattasaza tgsagtttta aatcaatcta aagtatatat gagtaaactt gghtctgacag
§121 ttaccaatge ttasteagtyg aggracctat cicagegate tgietattte gtteatecat
6181 agttgectga ctoccecegteyg tgtagataac tacgatacgg gagggcttac catctggece
%241 cagtygctgea atgstacoge gagaccracy cieaccgygct ceagatttat cagcasataaa
6301 ccageeagec ggaagoyocy agegeagaay tggicctgea actttatcecy coctecateca
6361 gtotattaal tottgecggy sagetagagy dagragricy ccagttaata grltgegeaa
co attgetacag geatocgtggt gtcacgeotceyg togttitggta tggetteatt

gt toccaacgat caaggcgagi tacatgatce ccratgttgt geaaaaaagc

co trteggtoets cgatoghttgt cagaagraag Ltggecgeag tgttateact

6601 catggttate geagractge ataattetcet tactgtcaty ccatecgtaa gatgetttte
=)

c

gya

£661 tgtgactggt gagtactcaa ccaagtcatt crgagaatag tgtatgogoe gacogagtty
¢ gegtecaatac gguataatac cgcegcoacat agcagaactt taasagtgot

aaacgttett cggggegaaa actctcaagy atettacege tygttgagato
6841 cagttcgatc taacccactc gtgracccaa chgatcttca geatetttta ctttoacaag
6901 cgtttctgyge tgagcaaaaa caggaagygca asatgocgca aaaaagggasa taagggcgac
6961 acggaaatgt tgaatactca tactotteet tittcaatat tavtgaagea tttatcagyg

7021 ttattgtete atgagceggat acatatttga avg tag aaaaataaac azatagggyt
7081 teocgegeaca ttitcoccgaa aagtgccaco tgacgtcotaa gaaaccatta tratcatgac
7141 attaacctal asaasataggce gtatcacgag gecctgatgg ctetttgegy cacccategt
7201 togrtaatgtt cogtagract gaggaca’ace cicaagagasa aatgtaatca cactggetea
726l ccticggute ggoctttotyg cgtttataayg gagacacttt atgtitaaya aggttggtaa
7321 atteoeohtgog gotttggcag ceaagetrags tocggetgtg gaatgtgtgh cagttagygt
7381 gtggazagtc cccaggchtce ccagraggea gaagtatgea aagcatgceat ctcaattagt
7441 cagcasccag gtgtggaaag tocccagget ccccageaqy cagaagtatyg caaageatgo

FIG. 64 continued
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7501 etetcaarta gtecagoeacce atagtccoge ccctaactoe geocatoscy cooctaacte
1561 cgocooagttc cgoccattoct cegecocatyg gotgactaat htrtittatt tatgceagagg
7621 ccgaggococge ctoggooctet gagetattoc egaagtagtg aggaggettt titggaggece
7681 taggettityg caaasageta gothgugooe accgctcags geacchtoce ccatggocac

T74) ctcagcaagt teccacttga acaaaaacat caagceaaaby tactitgtgco tgocococaggg
7301l tgagaaaghtc caagecatgt atatctdggt tgatggtact ggagaaggac tgcgctgcaa
7861 zacccgeacc ctggactgty agoccaagty tgragaagay ttacctgagt ggaatbtiga
7921 tggctctagt acctttrcagt ctgagggctce caacagtgac atgtatctca gecctgttge
7981 catgtttogyg gacceoctteoo gcagagatoce caacaagetg gtgttctghbg aagttttcaa
8041 gtacaaccygy sagectgeay agaccaatit asaggeactcy tgtaaacgya taabggacat
8101 ggtgagcaac cagcacccect ggtttggaat ggaacaggag tatactctga tgggaacaga
8161l tgggcacoct ttiggttgge cttccaatgy ctitoctggy ccccaaggtc cgtattactg
8221 tggtgtggge goagacasag cctatggoay ggatatogty gaggcetcact accgogecte
8281 cttgtatgct ggggtcaaga ttacaggasac zaatgctgay gtceatgecty ccocagtggga
8241 acteccaaata ggacccetgbty aaggaatcog catgggagat catcteotggg tggocogtrt
8401 catcttgeat cgagtatgtg sagactitgg ggtaatagea acctttgacc ccaagcocat
B461l tcctgggaac tggaatggty caggetgoca taccaacttt ageaccaagyg ccatgoggga
8521 ggagaatggyt ctgaagcaca tcgaggagyc catcgagaaa ctaagoaagce ggcascggta
8381 ccacattcga gcctacgatc ccaagggody octggacaat geoccgtggte tgactgggtt
8641 ccacgaaacy tccaacatca acgactttte tgetggtgtco gocaateges gtgecageat
8701 ccgeattcoc cggactgteg goeaggagaa gaaaggttac ttigaagacce goggococote
8761 tgcceaatigh gacccotitg cagtgacaga agecateghce cgeacatgec ttebcaatga
8821 gactggcogac gagccctice =atacaaaaa ctaattagac ttigagtgat cttgagcoctt
8381 toetagttca tceecancocyg coccagagay atctttgtyga aggaacctta cttotgtggt
8941 gtgacataat tggacaaact acctacagay atttaaagct ctaaggtaas tataaaatit
9001 ttaagtgtat aatgtgttaa actactgatt ctaattgttt gtgtatttta gattccaacc
9061 tatggaacty atgaatggga gcagtygdgtgg satgoettta atgaggazaa cotgtttige
9121 tcagaagaaa tgceatctag tgatgatgag getactgotg actctcaaca ttcetactcet
9181 ccaaaazaga agagaaaqgylt agaagaccee eaggacttto ctteagaatt geraagrtit
9241 ttgagtcatyg ctgtgtttayg taatagaact ctigottgeot ttgctatita caccacaaag
9301 gaaaaagctyg cactgctata caagasaaatt atggaaaaat attctgtaac ctttataagt
9361 aggcataaca gtiataatca taacatactyg ttitttotta ctecacacay geatagagtg
9421 totgetatta ataactatgo tcaasamattyg tgtancttta goittittaat ttgtaaagog
59481 gtraataagg aatatttgat gtatagtgcee ttgactagag atcataatca gccataccac
9541 atttgtagag gtittacttg ctttaasaaama cctcccacac cteococotgs acctgaaaca
9501 taasatgaat gcaattgttyg titgttaactt gtttattgca gottataatyg gttacaaata
966l sagcaatagc atcacaaatt tcacaaataa ageatttttt fcactgeatt ctagttgtgg
9721 tttgtccaaa ctcatcaaty tatcttatca tgtctggatce tagettcegtg tcecaaggacgg
9781 tgactgcagt gaataataas atgtgtgtit gtcegaaata cgegtttiga gatttcotgte
2841 geegactaan tteatgtoge gegatagtgg tgtttatege cgatagagat ggegatattg
9501 gaacastcga tatttgaaas tatggeatat tgaaaatgte gecgatghbys ghittotgtgt
99%€l zactgatatc gecatttttc caaaagtgat ttitgggeat acgegatate tggcgatage
10021 gettatatcg tttacygyggy atggcegatag acgactttgg tgacttgggce gattcotgtyt
10081 gtcgcaaata tcgecagtttc gatataggty ecagacgata tgaggctats togeocgatag
10141 aggegacatc aagetggrac atggcecaatg catatogatce tatacatiga atcaatattg
10201 gecattagoce atattattca ttggttatat ageataaatc aatattgget attggocatt
10261 geatacgtty tatccatatc ataatatgta catttatatt ggcteatgte caacattacce
10321 gecatgttga cattgattat tgactagtia ttaatagtaa tcaattacgg ggtcattagt
10381 tcatagceca tatatggagt tocgegtiac ataacttacy gtaaatggeo cgoctggoety
10441 accgececaac gacceccgceo cattgacgic zataatgacg tatgttcocca tagtaacgee
10501 eatagggact ttccattgac gtcaatgggt ggagtattta cggtaaacty cccacttgyc
10861 agtacatcaa gtgtatcata tgecaaghtac gococcctatt gacgtcaatg acggtaaatg
10621 gecoogeoctgy cattatgocoo agtacatgac ctiatgggac tttcctactt ggeagtacat
10681 ctacgtatta gtcatcgota ttaccatggl gatgeguttt tggeagtaca toaatgyggeg
10741 tggatagegy ttigactcac ggggatttce sagtctcecac cccattgacyg tcaatgggag
10801 tttgttttgy caccaaaatc aacgggactt tcecaaaatgt cgraacaact cegaccecatt
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Volumetric product conceniration and B) viable celf concentration of GS-
CHO (14D8. [5B2 and 40A10) and GS-NSO (36) hu8006 transfectants in small scale
{100mL) shake flasks culures. Product concentration was estimated by ELISA using the
806 anti-idiolype as coating antibody and ch806 Chuical Lot: 306024 as stapdard.
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Size exclusion Chromatography (Biosap SEC-S3000) Analysis of Protein-A purified huB08 antioady constructs produced by small scale
cUlure and control chB06 and mAD 806, Chromatograms at A2t4nm are presented in the upoer panels and at A260nm
inthe lower panef of gach Figure.
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Figure 3. Size Exclusion Chromatography (Biosep SEC-S3000) Analysis of Protein-A
purified huB06 antibody construct 40A10 following large scale production and protein A
purification. chromatogram at A214nm is presented indicating 98.8% purity with 1.2%
aggregate present.

DAD1 G, Sig=214,8 Ref=360,100(P:\HPLC\DATA\SE1600-1\SE001674.D)

mAU 4
1754
1501
1254
1001
757
50
25 1

15.999

p11.526
-

0 5 10 15 20 25 min

FIG. 78

Shanghai Miracogen Inc.- Ex. 2015, Page 000136



Patent Application Publication = Mar. 31, 2011 Sheet 136 of 152 US 2011/0076232 A1l

Precast 4-20% Tris/Glycine Gels from Novex, USA were used under standard
SDS-PAGE conditions to analyse purified transfectant hu08 preparations (5ug) GS
CHO (14D8, 15B2 and 40A10) and GS-NSO (36) huB06 under reduced conditions.
Proteins detected by Coomassie Blue Stain.

Hu806 Clones Reduced

40A10 36.6 1582
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Precast 4-20% Tris/Glycene Gels were used under standard SDS-PAGE
conditions to analyse purified transfectant hu806 preparations (5ug) GS CHO (14D8,
15B2 and 40A10) and GS-NSO (36) under non-reduced conditions. Proteins detected by
Coomassie Blue Stain.

hu806 Clones Non-Reduced
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FIG. 80
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Precast 4-20% Tns/Glyeine Gels were used under standard SDS-PAGE
conditions to analyze purified transfectant hu806 GS CHO 40A10 (5 ug) following large
scale production. Proteins detected by Coomassie Blue Stain.
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Isoelectric Focusing gel analysis of purified transfectant hu806 GS CHO
40A10 (5 pg) following 1SL production. Proteins detected by Coomassie Blue Stain.
Lane 1, pl markers; Lane 2, hu806 {three isoforms, pl 8.06 to 8.82); Lane 3. pl markers.
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Binding to A431 cells: Flow Cytometry analysis of Protein-A purified hu806
antibody preparations (20 pgml), and isotype control BuA33 (20 ug/mi). Controls
include secondary antibody alone {green) and ch806 (red). Hu&06 constructs were

produced by small scale culture.
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Binding to A431 cells: Flow Cytometry analysis of purified mAb806, ch306
and hu806 40A10 antibody preparations (20 ug/ml) that bind ~ 10% of wild type EGFR
on cell surface. 528 (binds both wild type and de2-7 EGFR) and irrelevant control
antibody (20 pg/ml) as indicated.
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Binding to UB7MG.de2-7 glioma cells. Flow Cytometry analysis of purified
mAbE06, ch806 and huk06 40A 10 antibody preparations (20 ug/ml) and 528 anti-EGFR
and irrelevant control antibody (20 ug/inl).
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FIG. 86

Specific binding of ***[-radiolabelled 806 antibody constructs to:
A) UBTMG.de2-7 glioma cells and B) A431 carcinoma cefls.
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Figure 12, Scatchard Analyses: "*51- radiolabelled A) ch806 and B) hu806 antibody
constracts binding to US7TMG.de2-7 cells.
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Figure 13, Scatchard Analyses: '* I-radiolabeiled A) ch806 and B) hu806 antibody
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BlAcore analysis of binding to 287-302 EGFR 806 peptide epitope by A)

hu806 and B) ch806 passing over the immobilised peptide in increasing concentrations of
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, ChR06- and bhu806- mediated Antibody Dependant Cellular Cytotoxicity on
target Ad31 cells determined at A) | pg/ml cach antibody over a range of effector to
target cell catios (E:T = 0.78:1 to 100:1); B) at E:T = 30:1 over a concentration tange of
cach antibody (3.15 ng/mi - 10 pgiml).a on target A431

50. A'

3 e GHB06
~ 40~ / — g1 control
a
< ; e huB06
%‘ 30 )

%

2 20+ /

o]

£, /

O 104 A

E:T ratio (1: )

50 B-
—— chB806
= 404 e lgG1 control
~ et UGB
; 304 Ay
Q
®
g 20 i
> / /
O 10- / s
0 e B w,,/”/
W”" e ""-w":‘
0.001 0.01 0.1 1 10

Antibody Concentration (ug/mil)

FI1G. 90

Shanghai Miracogen Inc.- Ex. 2015, Page 000146



Patent Application Publication

Mar. 31, 2011 Sheet 146 of 152 US 2011/0076232 Al

Treatment of established A431 xenografts in BALB/¢ nude mice. Groups of 5
mice received 6 # 1 mg dose over 2 weeks antibody therapy as indicated {arrows). Mean
£ SEM tumour volume is presenfed until study termination.
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Figure 17, Treatment of established UR7MG.de2-7 xenografts in BALB/c nude mice.
Groups of 5 mice received 6 x 1 mg dose over 2 weeks antibody therapy as indicated
(arrows). Mean £ SEM tumour volume is presenied until study termination.
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SPECIFIC BINDING PROTEINS AND USES
THEREOF

RELATED APPLICATION DATA

[0001] This application hereby claims the benefit of U.S.
patent application Ser. No. , filed Sep. 29, 2009, the
disclosure of which is hereby incorporated by reference in its
entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to specific binding
members, particularly antibodies and fragments thereof,
which bind to amplified epidermal growth factor receptor
(EGFR) and to the in-frame deletion of exons 2 to 7 of EGFR,
resulting in a truncated EGFR receptor missing 267 amino
acids from the extracellular domain (de2-7 EGFR). In par-
ticular, the epitope recognized by the specific binding mem-
bers, particularly antibodies and fragments thereof, is
enhanced or evident upon aberrant post-translational modifi-
cation. These specific binding members are useful in the
diagnosis and treatment of cancer. The binding members of
the present invention may also be used in therapy in combi-
nation with chemotherapeutics or anti-cancer agents and/or
with other antibodies or fragments thereof.

BACKGROUND OF RELATED TECHNOLOGY

[0003] The treatment of proliferative disease, particularly
cancer, by chemotherapeutic means often relies upon exploit-
ing differences in target proliferating cells and other normal
cells in the human or animal body. For example, many chemi-
cal agents are designed to be taken up by rapidly replicating
DNA so that the process of DNA replication and cell division
is disrupted. Another approach is to identify antigens on the
surface of tumor cells or other abnormal cells which are not
normally expressed in developed human tissue, such as tumor
antigens or embryonic antigens. Such antigens can be tar-
geted with binding proteins such as antibodies which can
block or neutralize the antigen. In addition, the binding pro-
teins, including antibodies and fragments thereof, may
deliver a toxic agent or other substance which is capable of
directly or indirectly activating a toxic agent at the site of a
tumor.

[0004] The EGFR is an attractive target for tumor-targeted
antibody therapy because it is over-expressed in many types
of epithelial tumors (Voldborg et al. (1997). Epidermal
growth factor receptor (EGFR) and EGFR mutations, func-
tion and possible role in clinical trials. Anr Oncol. 8, 1197-
206; den Eynde, B. and Scott, A. M. Tumor Antigens. In: P. J.
Delves and I. M. Roitt (eds.), Encyclopedia of Immunology,
Second Edition, pp. 2424-31. London: Academic Press
(1998)). Moreover, expression of the EGFR is associated with
poor prognosis in a number of tumor types including stom-
ach, colon, urinary bladder, breast, prostate, endometrium,
kidney and brain (e.g., glioma). Consequently, a number of
EGFR antibodies have been reported in the literature with
several undergoing clinical evaluation (Baselga et al. (2000)
Phase I Studies of Anti-Epidermal Growth Factor Receptor
Chimeric Antibody C225 Alone and in Combination With
Cisplatin. J. Clin. Oncol. 18,904; Fullotetal. (1996): A phase
I study of an anti-epidermal growth factor receptor mono-
clonal antibody for the treatment of malignant gliomas. Neu-
rosurgery. 39, 478-83; Seymour, L. (1999) Novel anti-cancer

Mar. 31, 2011

agents in development: exciting prospects and new chal-
lenges. Cancer Treat. Rev. 25,301-12)).

[0005] Results from studies using EGFR mAbs in patients
with head and neck cancer, squamous cell lung cancer, brain
gliomas and malignant astrocytomas have been encouraging.
The antitumor activity of most EGFR antibodies is enhanced
by their ability to block ligand binding (Sturgis et al. (1994)
Effects of antiepidermal growth factor receptor antibody 528
on the proliferation and differentiation of head and neck
cancer. Otolaryngol. Head Neck. Surg. 111, 633-43; Gold-
stein et al. (1995) Biological efficacy of a chimeric antibody
to the epidermal growth factor receptor in a human tumor
xenograft model. Clin. Cancer Res. 1,1311-8). Such antibod-
ies may mediate their efficacy through both modulation of
cellular proliferation and antibody dependent immune func-
tions (e.g. complement activation). The use of these antibod-
ies, however, may be limited by uptake in organs that have
high endogenous levels of EGFR such as the liver and skin
(Baselga et al., 2000; Faillot et al., 1996).

[0006] A significant proportion of tumors containing
amplifications of the EGFR gene (i.e., multiple copies of the
EGFR gene) also co-express a truncated version of the recep-
tor (Wikstrand et al. (1998) The class III variant of the epi-
dermal growth factor receptor (EGFR): characterization and
utilization as an immunotherapeutic target. J. Neurovirol. 4,
148-158) known as de2-7 EGFR, AEGFR, or A2-7 (terms
used interchangeably herein) (Olapade-Olaopa et al. (2000)
Evidence for the differential expression of a variant EGF
receptor protein in human prostate cancer. Br. J. Cancer. 82,
186-94). The rearrangement seen in the de2-7 EGFR results
in an in-frame mature mRNA lacking 801 nucleotides span-
ning exons 2-7 (Wong et al. (1992) Structural alterations of
the epidermal growth factor receptor gene in human gliomas.
Proc. Natl. Acad. Sci. U.S.A. 89, 2965-9; Yamazaki et al.
(1990) A deletion mutation within the ligand binding domain
is responsible for activation of epidermal growth factor recep-
tor gene in human brain tumors. Jpnr. J. Cancer Res. 81,
773-9; Yamazaki et al. (1988) Amplification of the structur-
ally and functionally altered epidermal growth factor receptor
gene (c-erbB) in human brain tumors. Mol. Cell. Biol. 8,
1816-20; Sugawa et al. (1990) Identical splicing of aberrant
epidermal growth factor receptor transcripts from amplified
rearranged genes in human glioblastomas. Proc. Natl. Acad.
Sci. U.S.A. 87,8602-6). The corresponding EGFR protein has
a 267 amino acid deletion comprising residues 6-273 of the
extracellular domain and a novel glycine residue at the fusion
junction (Sugawa et al., 1990). This deletion, together with
the insertion of a glycine residue, produces a unique junc-
tional peptide at the deletion interface (Sugawa et al., 1990).

[0007] The de2-7 EGFR has been reported in a number of
tumor types including glioma, breast, lung, ovarian and pros-
tate (Wikstrand et al. (1997) Cell surface localization and
density of the tumor-associated variant of the epidermal
growth factor receptor, EGFRVIIL. Cancer Res. 57, 4130-40;
Olapade-Olaopa et al. (2000) Evidence for the differential
expression of a variant EGF receptor protein in human pros-
tate cancer. Br. J. Cancer. 82, 186-94; Wikstrand, et al. (1995)
Monoclonal antibodies against EGFRVIII in are tumor spe-
cific and react with breast and lung carcinomas and malignant
gliomas. Cancer Res. 55, 3140-8; Garcia de Palazzo et al.
(1993) Expression of mutated epidermal growth factor recep-
tor by non-small cell lung carcinomas. Cancer Res. 53,3217-
20). While this truncated receptor does not bind ligand, it
possesses low constitutive activity and imparts a significant
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growth advantage to glioma cells grown as tumor xenografts
in nude mice (Nishikawa et al. (1994) A mutant epidermal
growth factor receptor common in human glioma confers
enhanced tumorigenicity. Proc. Natl. Acad. Sci. U.S.A. 91,
7727-31) and is able to transform NIH3T3 cells (Batra et al.
(1995) Epidermal growth factor ligand independent, unregu-
lated, cell-transforming potential of a naturally occurring
human mutant EGFRVIII gene. Cell Growth Differ. 6,1251-9)
and MCF-7 cells. The cellular mechanisms utilized by the
de2-7 EGFR in glioma cells are not fully defined but are
reported to include a decrease in apoptosis (Nagane et al.
(1996) A common mutant epidermal growth factor receptor
confers enhanced tumorigenicity on human glioblastoma
cells by increasing proliferation and reducing apoptosis. Can-
cer Res. 56, 5079-86) and a small enhancement of prolifera-
tion (Nagane et al., 1996).

[0008] As expression of this truncated receptor is restricted
to tumor cells it represents a highly specific target for anti-
body therapy. Accordingly, a number of laboratories have
reported the generation of both polyclonal (Humphrey et al.
(1990) Anti-synthetic peptide antibody reacting at the fusion
junction of deletion mutant epidermal growth factor receptors
in human glioblastoma. Proc. Natl. Acad. Sci. U.S.A. 87,
4207-11) and monoclonal (Wikstrand et al. (1995) Mono-
clonal antibodies against EGFRVIII are tumor specific and
react with breast and lung carcinomas and malignant gliomas;
Okamoto et al. (1996) Monoclonal antibody against the
fusion junction of a deletion-mutant epidermal growth factor
receptor. Br. J. Cancer. 73, 1366-72; Hills et al. (1995) Spe-
cific targeting of a mutant, activated EGF receptor found in
glioblastoma using a monoclonal antibody. Int. J. Cancer. 63,
537-43) antibodies specific to the unique peptide of de2-7
EGFR. A series of mouse mAbs, isolated following immuni-
zation with the unique de2-7 peptide, all showed selectivity
and specificity for the truncated receptor and targeted de2-7
EGFR positive xenografts grown in nude mice (Wikstrand et
al. (1995); Reist et al. (1997) Improved targeting of an anti-
epidermal growth factor receptor variant III monoclonal anti-
body in tumor xenografts after labeling using N-succinimidyl
5-iodo-3-pyridinecarboxylate. Cancer Res. 57,1510-5; Reist
et al. (1995) Tumor-specific anti-epidermal growth factor
receptor variant III monoclonal antibodies: use of the
tyramine-cellobiose radioiodination method enhances cellu-
lar retention and uptake in tumor xenografts. Cancer Res. 55,
4375-82).

[0009] However, one potential shortcoming of de2-7 EGFR
antibodies is that only a proportion of tumors exhibiting
amplification of the EGFR gene also express the de2-7 EGFR
(Ekstrand et al. (1992) Amplified and rearranged epidermal
growth factor receptor genes in human glioblastomas reveal
deletions of sequences encoding portions of the N- and/or
C-terminal tails. Proc. Natl. Acad. Sci. U.S.A. 89, 4309-13).
The exact percentage of tumors containing the de2-7 EGFR is
not completely established, because the use of different tech-
niques (i.e. PCR versus immunohistochemistry) and various
antibodies, has produced a wide range of reported values for
the frequency of its presence. Published data indicates that
approximately 25-30% of gliomas express de2-7 EGFR with
expression being lowest in anaplastic astrocytomas and high-
est in glioblastoma multiforme (Wong et al. (1992); Wik-
strand et al. (1998) The class III variant of the epidermal
growth factor receptor (EGFR): characterization and utiliza-
tion as an immunotherapeutic target. J. Neurovirol. 4, 148-58;
Moscatello et al. (1995) Frequent expression of a mutant
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epidermal growth factor receptor in multiple human tumors.
Cancer Res. 55, 5536-9). The proportion of positive cells
within de2-7 EGFR expressing gliomas has been reported to
range from 37-86% (Wikstrand et al. (1997)). 27% of breast
carcinomas and 17% of lung cancers were found to be posi-
tive for the de2-7 EGFR (Wikstrand et al. (1997); Wikstrand
et al. (1995); Wikstrand et al. (1998); and Hills et al., 1995).
Thus, de2-7 EGFR specific antibodies would be expected to
be useful in only a percentage of EGFR positive tumors.
[0010] Thus, while the extant evidence of activity of EGFR
antibodies is encouraging, the observed limitations on range
of applicability and efficacy reflected above remain. Accord-
ingly, it would be desirable to develop antibodies and like
agents that demonstrate efficacy with a broad range of tumors,
and it is toward the achievement of that objective that the
present invention is directed.

[0011] The citation of references herein shall not be con-
strued as an admission that such is prior art to the present
invention.

SUMMARY OF THE INVENTION

[0012] The present invention provides isolated specific
binding members, particularly antibodies or fragment
thereof, which recognizes an EGFR epitope which does not
demonstrate any amino acid sequence alterations or substitu-
tions from wild-type EGFR and which is found in tumori-
genic, hyperproliferative or abnormal cells and is not gener-
ally detectable in normal or wild type cells (the term “wild-
type cell” as used herein contemplates a cell that expresses
endogenous EGFR but not the de 2-7EGFR and the term
specifically excludes a cell that over-expresses the EGFR
gene; the term “wild-type” refers to a genotype or phenotype
or other characteristic present in a normal cell rather than in
an abnormal or tumorigenic cell). In a further aspect, the
present invention provides specific binding members, par-
ticularly antibodies or fragments thereof, which recognizes
an EGFR epitope which is found in tumorigenic, hyperpro-
liferative or abnormal cells and is not generally detectable in
normal or wild type cells, wherein the epitope is enhanced or
evident upon aberrant post translational modification or aber-
rant expression. In a particular non-limiting exemplification
provided herein, the EGFR epitope is enhanced or evident
wherein post-translational modification is not complete or
full to the extent seen with normal expression of EGFR in
wild type cells. In one aspect, the EGFR epitope is enhanced
orevident upon initial or simple carbohydrate modification or
early glycosylation, particularly high mannose modification,
and is reduced or not evident in the presence of complex
carbohydrate modification.

[0013] The specific binding members, which may be anti-
bodies or fragments thereof, such as immunogenic fragments
thereof, do not substantially bind to or recognize normal or
wild type cells containing normal or wild type EGFR epitope
in the absence of aberrant expression and in the presence of
normal EGFR post-translational modification.

[0014] More particularly, the specific binding member of
the invention, may be antibodies or fragments thereof, which
recognizes an EGFR epitope which is present in cells over-
expressing EGFR (e.g., EGFR gene is amplified) or express-
ing the de2-7 EGFR, particularly in the presence of aberrant
post-translational modification, and that is not generally
detectable in cells expressing EGFR under normal condi-
tions, particularly in the presence of normal post-translational
modification.
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[0015] The present inventors have discovered novel mono-
clonal antibodies, exemplified herein by the antibodies des-
ignated mAb806, ch806, hu806, mAb175, mAbl124, and
mAb1133, which specifically recognize aberrantly expressed
EGFR. In particular, the antibodies of the present invention
recognize an EGFR epitope which is found in tumorigenic,
hyperproliferative or abnormal cells and is not generally
detectable in normal or wild type cells, wherein the epitope is
enhanced or evident upon aberrant post-translational modifi-
cation. The novel antibodies of the invention also recognize
amplified wild type EGFR and the de2-7 EGFR, yet bind to an
epitope distinct from the unique junctional peptide of the
de2-7 EGFR mutation. The antibodies of the present inven-
tion specifically recognize aberrantly expressed EGFR,
including amplified EGFR and mutant EGFR (exemplified
herein by the de2-7 mutation), particularly upon aberrant
post-translational modification. Additionally, while these
antibodies do not recognize the EGFR when expressed on the
cell surface of a glioma cell line expressing normal amounts
of EGFR, they do bind to the extracellular domain of the
EGFR (sEGFR) immobilized on the surface of ELISA plates,
indicating the recognition of a conformational epitope. These
antibodies bind to the surface of A431 cells, which have an
amplification of the EGFR gene but do not express the de2-7
EGFR Importantly, these antibodies did not bind significantly
to normal tissues such as liver and skin, which express levels
of endogenous, wild type (wt) EGFR that are higher than in
most other normal tissues, but wherein EGFR is not aber-
rantly expressed or amplified.

[0016] The antibodies of the present invention can specifi-
cally categorize the nature of EGFR tumors or tumorigenic
cells, by staining or otherwise recognizing those tumors or
cells wherein aberrant EGFR expression, including EGFR
amplification and/or EGFR mutation, particularly de2-
7EGFR, is present. Further, the antibodies of the present
invention demonstrate significant in vivo anti-tumor activity
against tumors containing amplified EGFR and against de2-7
EGFR positive xenografts.

[0017] The unique specificity of these antibodies to bind to
the de2-7 EGFR and amplified EGFR, but not to the normal,
wild type EGFR, provides diagnostic and therapeutic uses to
identify, characterize and target a number of tumor types, for
example, head and neck, breast, or prostate tumors and
glioma, without the problems associated with normal tissue
uptake that may be seen with previously known EGFR anti-
bodies.

[0018] Accordingly, the invention provides specific bind-
ing proteins, such as antibodies, which bind to the de2-7
EGFR at an epitope which is distinct from the junctional
peptide but which do not substantially bind to EGFR on
normal cells in the absence of amplification of the EGFR
gene. By amplification, it is meant to include that the cell
comprises multiple copies of the EGFR gene.

[0019] Preferably the epitope recognized by the inventive
antibodies is located within the region comprising residues
273-501 of the mature normal or wild type EGFR sequence,
and preferably comprises residues 287-302 (SEQ ID NO:14)
of'the mature normal or wild type EGFR sequence. Therefore,
also provided are specific binding proteins, such as antibod-
ies, which bind to the de2-7 EGFR at an epitope located
within the region comprising residues 273-501 and/or 287-
302 (SEQ ID NO:14) of the EGFR sequence. The epitope
may be determined by any conventional epitope mapping
techniques known to the person skilled in the art. Alterna-
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tively, the DNA sequence encoding residues 273-501 and/or
287-302 (SEQ ID NO:14) could be digested, and the resultant
fragments expressed in a suitable host. Antibody binding
could be determined as mentioned above.

[0020] In apreferred aspect, the antibodies are ones which
have the characteristics of the antibodies which the inventors
have identified and characterized, in particular recognizing
aberrantly expressed EGFR, as found in amplified EGFR and
de2-7EGFR.

[0021] Inanother aspect, the invention provides antibodies
capable of competing with the inventive antibodies, under
conditions in which at least 10% of an antibody having the
VH and VL chain sequences of the inventive antibodies are
blocked from binding to de2-7EGFR by competition with
such an antibody in an ELISA assay. In particular, anti-idio-
type antibodies are contemplated and are exemplified herein.
The anti-idiotype antibodies LMH-11, LMH-12 and LMH-
13 are provided herein.

[0022] The binding of an antibody to its target antigen is
mediated through the complementarity-determining regions
(CDRs) of its heavy and light chains, with the role of CDR3
being of particular importance. Accordingly, specific binding
members based on the CDR3 regions of the heavy or light
chain, and preferably both, of the inventive antibodies will be
useful specific binding members for in vivo therapy.

[0023] Accordingly, specific binding proteins such as anti-
bodies which are based on the CDRs of the inventive antibod-
ies identified, particularly the CDR3 regions, will be useful
for targeting tumors with amplified EGFR regardless of their
de2-7 EGFR status. As the inventive antibodies do not bind
significantly to normal, wild type receptor, there would be no
significant uptake in normal tissue, a limitation of EGFR
antibodies currently being developed.

[0024] Inanother aspect, there is provided an isolated anti-
body capable of binding EGFR on tumors containing ampli-
fications of the EGFR gene, wherein cells of the tumors
contain multiple copies of the EGFR gene, and on tumors that
express the truncated version of the EGFR receptor de2-7,
wherein the antibody does not bind to the de2-7 EGFR junc-
tional peptide consisting of the amino acid sequence of SEQ
ID NO:13, wherein the antibody binds to an epitope within
the sequence of residues 287-302 (SEQ ID NO:14) of human
wild-type EGFR, and wherein the antibody does not comprise
aheavy chain variable region sequence having the amino acid
sequence set forth in SEQ ID NO:2 and does not comprise a
light chain variable region sequence having the amino acid
sequence set forth in SEQ ID NO:4.

[0025] Inanother aspect, there is provided an isolated anti-
body wherein the antibody comprises a heavy chain and a
light chain, the heavy chain having the amino acid sequence
set forth in SEQ ID NO:42, and the light chain having the
amino acid sequence set forth in SEQ ID NO:47.

[0026] Inanother aspect, there is provided an isolated anti-
body wherein the antibody comprises a heavy chain and a
light chain, the heavy chain having the amino acid sequence
set forth in SEQ ID NO:129, and the light chain having the
amino acid sequence set forth in SEQ ID NO:134.

[0027] Inanother aspect, there is provided an isolated anti-
body, wherein the antibody comprises a heavy chain and a
light chain, the heavy chain having the amino acid sequence
set forth in SEQ ID NO:22, and the light chain having the
amino acid sequence set forth in SEQ ID NO:27.

[0028] Inanother aspect, there is provided an isolated anti-
body, wherein the antibody comprises a heavy chain and a
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light chain, the heavy chain having the amino acid sequence
set forth in SEQ ID NO:32, and the light chain having the
amino acid sequence set forth in SEQ ID NO:37.

[0029] In another aspect, there is provided an isolated anti-
body, wherein the antibody comprises a heavy chain and a
light chain, wherein the variable region of the heavy chain
comprises polypeptide binding domain regions having amino
acid sequences highly homologous to the amino acid
sequences set forth in SEQ 1D NOS:44, 45, and 46.

[0030] Inanother aspect, there is provided an isolated anti-
body, wherein the antibody comprises a heavy chain and a
light chain, wherein the variable region of the light chain
comprises polypeptide binding domain regions having amino
acid sequences highly homologous to the amino acid
sequences set forth in SEQ 1D NOS:49, 50, and 51.

[0031] Inanother aspect, there is provided an isolated anti-
body, wherein the antibody comprises a heavy chain and a
light chain, wherein the variable region of the heavy chain
comprises polypeptide binding domain regions having amino
acid sequences highly homologous to the amino acid
sequences set forth in SEQ ID NOS:130, 131, and 132.
[0032] Inanother aspect, there is provided an isolated anti-
body, wherein the antibody comprises a heavy chain and a
light chain, wherein the variable region of the light chain
comprises polypeptide binding domain regions having amino
acid sequences highly homologous to the amino acid
sequences set forth in SEQ ID NOS:135, 136, and 137.
[0033] Inanother aspect, there is provided an isolated anti-
body, wherein the antibody comprises a heavy chain and a
light chain, wherein the variable region of the heavy chain
comprises polypeptide binding domain regions having amino
acid sequences highly homologous to the amino acid
sequences set forth in SEQ 1D NOS:23, 24, and 25.

[0034] Inanother aspect, there is provided an isolated anti-
body, wherein the antibody comprises a heavy chain and a
light chain, wherein the variable region of the light chain
comprises polypeptide binding domain regions having amino
acid sequences highly homologous to the amino acid
sequences set forth in SEQ 1D NOS:28, 29, and 30.

[0035] Inanother aspect, there is provided an isolated anti-
body, wherein the antibody comprises a heavy chain and a
light chain, wherein the variable region of the heavy chain
comprises polypeptide binding domain regions having amino
acid sequences highly homologous to the amino acid
sequences set forth in SEQ 1D NOS:33, 34, and 35.

[0036] Inanother aspect, there is provided an isolated anti-
body, wherein the antibody comprises a heavy chain and a
light chain, wherein the variable region of the light chain
comprises polypeptide binding domain regions having amino
acid sequences highly homologous to the amino acid
sequences set forth in SEQ ID NOS:38, 39, and 40.

[0037] Inanother aspect, there is provided an isolated anti-
body, wherein the isolated antibody is the form of an antibody
F(ab")2, scFv fragment, diabody, triabody or tetrabody.
[0038] Inanother aspect, there is provided an isolated anti-
body further comprising a detectable or functional label.
[0039] In another aspect, the detectable or functional label
is a covalently attached drug.

[0040] In another aspect, the label is a radiolabel.

[0041] Inanother aspect, there is provided an isolated anti-
body, wherein the isolated antibody is peglyated.

[0042] In another aspect, there is provided an isolated
nucleic acid which comprises a sequence encoding an iso-
lated antibody recited herein.
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[0043] In another aspect, there is provided a method of
preparing an isolated antibody, comprising expressing a
nucleic acid as recited above and herein under conditions to
bring about expression of the antibody, and recovering the
antibody.

[0044] In another aspect, there is provided a method of
treatment of a tumor in a human patient which comprises
administering to the patient an effective amount of an isolated
antibody recited herein.

[0045] In another aspect, there is provided a kit for the
diagnosis of a tumor in which EGFR is aberrantly expressed
or in which EGFR is expressed in the form of a truncated
protein, comprising an isolated antibody recited herein.
[0046] Inanother aspect, the kit further comprises reagents
and/or instructions for use.

[0047] In another aspect, there is provided a pharmaceuti-
cal composition comprising an isolated antibody as recited
herein.

[0048] In another aspect, the pharmaceutical composition
further comprises a pharmaceutically acceptable vehicle, car-
rier or diluent.

[0049] In another aspect, the pharmaceutical composition
further comprises an anti-cancer agent selected from the
group consisting of chemotherapeutic agents, anti-EGFR
antibodies, radioimmunotherapeutic agents, chemical abla-
tion agents, toxins, immunomodulators, cytokines, cytotoxic
agents, drugs and combinations thereof.

[0050] In another aspect, the chemotherapeutic agents are
selected from the group consisting of tyrosine kinase inhibi-
tors, phosphorylation cascade inhibitors, post-translational
modulators, cell growth or division inhibitors (e.g. anti-mi-
totics), signal transduction inhibitors, and combinations
thereof.

[0051] Inanother aspect, the tyrosine kinase inhibitors are
selected from the group consisting of AG1478, ZD1839,
STI571, OSI-774, SU-6668, and combinations thereof.
[0052] In another aspect, the anti-EGFR antibodies are
selected from the group consisting of the anti-EGFR antibod-
ies 528,225, SC-03, DRS. 3, .8 A4,Y10, ICR62, ABX-EGF,
and combinations thereof.

[0053] In another aspect, the anti-cancer agent is selected
from the group consisting: 4-desacetylvinblastine-3-carbo-
hydiazide; 5-fluoro-T-deoxyuridine; S-fluorouracil; 5-fluo-
rouracil decarbonizes; 6-mercaptopurine; 6-thioguanine;
abrin; abrin A chain; actinomycin Dj; actinomycin D, 1-dehy-
drotestosterone; adriamycin; alkylating agents; alkylphos-
phocholines; aminopterin; angiogenin; angiostatin; anthracy-
clines; anthramycin; anti-angiogenics; anti-folates; anti-
metabolites; anti-mitotics; antibiotics; ara-C; auristatin
derivatives; auristatin E; auristatin E valeryl benzylhydra-
zone; auristatin F phenylene diamine; auristatins; auromy-
cins; bis-iodo-phenol mustard; bismuth; bleomycin; busul-
fan; calicheamicin; carboplatin; caminomycin; carmustine;
cc-1065 compounds; chlorambucil; cis-dichlorodiamine
platinum (cisplatin); colchicin (colchicine); combrestatin;
crotin; curicin; cyclothosphamide; cytarabine; cytochalasin
B; cytosine arabinoside; cytoxin; dacarbazine; dactinomycin
(actinomycin); daunorubicin (daunomycin); dibromomanni-
tol; dihydroxy anthracin dione; diphtheria toxin; dolastatin-
10; doxetaxel; doxorubicin; doxorubicin hydrazides; duocar-
mycins; emetine; endostatin; enediyenes; enomycin;
epirubicin; esperamicin compounds; ethidium bromide; eto-
poside; gelonin; glucocorticoids; gramicidin D; granulocyte
colony stimulating factor; granulocyte macrophage colony
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stimulating factor; idarubicin; intercalating agents; interleu-
kin-1; interleukin-2; interleukin-6; lidocaine; lomustine;
lymphokine; maytansinols; mechlorethamine; melphalan
(and other related nitrogen mustards); methotrexate; minor
groove-binders; mithramycin; mitogellin, mitomycin C;
mitomycins; mitoxantrone; MMAF-dimethylaminoethy-
lamine; MMAF-N-t-butyl; MMAF-tetracthylene glycol;
modeccin A chain; mono-methyl auristatin E (MMAE);
mono-methyl auristatin F (MMAF); morpholinodoxorubi-
cin; N2'-deacetyl-N2'-a-mercapto-1 oxopropyl)-maytansine
(DM1); N2'-deacetyl-N2'-(4-mercapto-4-methyl-1-oxopen-
tyl)-maytansine (DM4); neocarzinostatin; nerve growth fac-
tor (and other growth factors); onapristone; paclitaxel; PE40;
phenomycin; platelet derived growth factor; prednisone;
procaine; propranolol; Pseudomonas exotoxin A; puromy-
cin; radioactive isotopes (such as, for example and without
limitation, At211, Bi212, Bi213, Cf252, 1125, 1131, In111,
1r192, Lul77, P32, Rel186, Rel88, Sm153, Y90, and W188);
retstrictocin; ricin A; ricins; Sapaonaria officinalis inhibitor;
saporin; streptozotocin; suramin; tamoxifen; taxanes; tax-
oids; taxol; tenoposide; tetracaine; thioepa chlorambucil;
thiotepa; thrombotic agents; tissue plasminogen activator;
topoisomerase I inhibitors; topoisomerase I inhibitors; toxo-
tere; tumor necrosis factor; vinblastine; vinca alkaloids; vin-
cas; vincristine; vindesine; vinorelbine; yttrium; o-inter-
feron; a-sarcin; and f-interferon.

[0054] In another aspect, the anti-cancer agent is conju-
gated to an isolated antibody as recited herein, and may be
conjugated using one or more linker, spacer and stretcher
compounds.

[0055] In another aspect, the one or more linker, space and
stretcher compounds are selected from the group consisting
of: valine-citrulline; maleimidocaproyl; amino benzoic acids;
p-aminobenzylcarbamoyl (PAB); lysosomal enzyme-cleav-
able linkers; maleimidocaproyl-polyethylene glycol (MC
(PEG)6-OH); N-methyl-valine citrulline; N-succinimidyl
4-(N-maleimidomethyl)cyclohexane-1-carboxylate
(SMCC); N-Succinimidyl 4-(2-pyridyldithio)butanoate
(SPDB); and N-Succinimidyl 4-(2-pyridylthio)pentanoate
(SPP).

[0056] In another aspect, there is provided a method of
preventing and/or treating cancer in mammals, comprising
administering to a mammal a therapeutically effective
amount of a pharmaceutical composition as recited herein.
[0057] Inanother aspect, there is provided a method for the
treatment of brain-resident cancers that produce aberrantly
expressed EGFR in mammals, comprising administering to a
mammal a therapeutically effective amount of a pharmaceu-
tical composition as recited herein.

[0058] In another aspect, the brain-resident cancers are
selected from the group consisting of glioblastomas,
medulloblastomas, meningiomas, neoplastic astrocytomas
and neoplastic arteriovenous malformations.

[0059] In another aspect, there is provided a unicellular
host transformed with a recombinant DNA molecule which
encodes an isolated antibody recited herein.

[0060] In another aspect, the unicellular host is selected
from the group consisting of . coli, Pseudomonas, Bacillus,
Streptomyces, yeasts, CHO, YB/20, NSO, SP2/0,R1.1, B-W,
L-M, COS 1, COS 7, BSC1, BSC40, and BMT10 cells, plant
cells, insect cells, and human cells in tissue culture.

[0061] In another aspect, there is provided a method for
detecting the presence of amplified EGFR, de2-7EGFR or
EGFR with high mannose glycosylation wherein the EGFR is
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measured by: (a) contacting a biological sample from a mam-
mal in which the presence of amplified EGFR, de2-7EGFR or
EGFR with high mannose glycosylation is suspected with an
isolated antibody of claim 1 under conditions that allow bind-
ing of the EGFR to the isolated antibody to occur; and (b)
detecting whether binding has occurred between the EGFR
from the sample and the isolated antibody; wherein the detec-
tion of binding indicates that presence or activity of the EGFR
in the sample.

[0062] In another aspect of the method of detecting the
presence of amplified EGFR, de2-7EGFR or EGFR with high
mannose glycosylation, the detection of the presence of the
EGFR indicates the existence of a tumor or cancer in the
mammal.

[0063] Inanother aspect, there is provided an isolated anti-
body capable of binding EGFR on tumors containing ampli-
fications of the EGFR gene, wherein cells of the tumors
contain multiple copies of the EGFR gene, and on tumors that
express the truncated version of the EGFR receptor de2-7,
wherein the antibody comprises a heavy chain and a light
chain, the heavy chain having an amino acid sequence that is
substantially homologous to the amino acid sequence set
forth in SEQ ID NO:42, and the light chain having an amino
acid sequence that is substantially homologous to the amino
acid sequence set forth in SEQ ID NO:47.

[0064] In another aspect, the heavy chain of the antibody
comprises the amino acid sequence set forth in SEQ ID
NO:42, and wherein the light chain of the antibody comprises
the amino acid sequence set forth in SEQ ID NO:47.

[0065] Inanother aspect, there is provided an isolated anti-
body capable of binding EGFR on tumors containing ampli-
fications of the EGFR gene, wherein cells of the tumors
contain multiple copies of the EGFR gene, and on tumors that
express the truncated version of the EGFR receptor de2-7,
wherein the antibody comprises a heavy chain and a light
chain, wherein the variable region of the heavy chain com-
prises polypeptide binding domain regions having amino acid
sequences highly homologous to the amino acid sequences
set forth in SEQ ID NOS:44, 45, and 46, and wherein the
variable region of the light chain comprises polypeptide bind-
ing domain regions having amino acid sequences highly
homologous to the amino acid sequences set forth in SEQ ID
NOS:49, 50, and 51.

[0066] Inanother aspect, there is provided an isolated anti-
body capable of binding EGFR on tumors containing ampli-
fications of the EGFR gene, wherein cells of the tumors
contain multiple copies of the EGFR gene, and on tumors that
express the truncated version of the EGFR receptor de2-7,
wherein the antibody comprises a heavy chain and a light
chain, the heavy chain having an amino acid sequence that is
substantially homologous to the amino acid sequence set
forth in SEQ ID NO:129, and the light chain having an amino
acid sequence that is substantially homologous to the amino
acid sequence set forth in SEQ ID NO:134.

[0067] In another aspect, the heavy chain of the antibody
comprises the amino acid sequence set forth in SEQ ID
NO:129, and wherein the light chain of the antibody com-
prises the amino acid sequence set forth in SEQ ID NO:134.
[0068] Inanother aspect, there is provided an isolated anti-
body capable of binding EGFR on tumors containing ampli-
fications of the EGFR gene, wherein cells of the tumors
contain multiple copies of the EGFR gene, and on tumors that
express the truncated version of the EGFR receptor de2-7,
wherein the antibody comprises a heavy chain and a light
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chain, wherein the variable region of the heavy chain com-
prises polypeptide binding domain regions having amino acid
sequences highly homologous to the amino acid sequences
set forth in SEQ ID NOS:130, 131, and 132, and wherein the
variable region of the light chain comprises polypeptide bind-
ing domain regions having amino acid sequences highly
homologous to the amino acid sequences set forth in SEQ ID
NOS:135, 136, and 137.

[0069] In another aspect, there is provided an isolated anti-
body capable of binding EGFR on tumors containing ampli-
fications of the EGFR gene, wherein cells of the tumors
contain multiple copies of the EGFR gene, and on tumors that
express the truncated version of the EGFR receptor de2-7,
wherein the antibody comprises a heavy chain and a light
chain, the heavy chain having an amino acid sequence that is
substantially homologous to the amino acid sequence set
forth in SEQ ID NO:22, and the light chain having an amino
acid sequence that is substantially homologous to the amino
acid sequence set forth in SEQ ID NO:27.

[0070] In another aspect, the heavy chain of the antibody
comprises the amino acid sequence set forth in SEQ ID
NO:22, and wherein the light chain of the antibody comprises
the amino acid sequence set forth in SEQ ID NO:27.

[0071] Inanother aspect, there is provided an isolated anti-
body capable of binding EGFR on tumors containing ampli-
fications of the EGFR gene, wherein cells of the tumors
contain multiple copies of the EGFR gene, and on tumors that
express the truncated version of the EGFR receptor de2-7,
wherein the antibody comprises a heavy chain and a light
chain, wherein the variable region of the heavy chain com-
prises polypeptide binding domain regions having amino acid
sequences highly homologous to the amino acid sequences
set forth in SEQ ID NOS:23, 24, and 25, and wherein the
variable region of the light chain comprises polypeptide bind-
ing domain regions having amino acid sequences highly
homologous to the amino acid sequences set forth in SEQ ID
NOS:28, 29, and 30.

[0072] Inanother aspect, there is provided an isolated anti-
body capable of binding EGFR on tumors containing ampli-
fications of the EGFR gene, wherein cells of the tumors
contain multiple copies of the EGFR gene, and on tumors that
express the truncated version of the EGFR receptor de2-7,
wherein the antibody comprises a heavy chain and a light
chain, the heavy chain having an amino acid sequence that is
substantially homologous to the amino acid sequence set
forth in SEQ ID NO:32, and the light chain having an amino
acid sequence that is substantially homologous to the amino
acid sequence set forth in SEQ ID NO:37.

[0073] In another aspect, the heavy chain of the antibody
comprises the amino acid sequence set forth in SEQ ID
NO:32, and wherein the light chain of the antibody comprises
the amino acid sequence set forth in SEQ ID NO:37.

[0074] Inanother aspect, there is provided an isolated anti-
body capable of binding EGFR on tumors containing ampli-
fications of the EGFR gene, wherein cells of the tumors
contain multiple copies of the EGFR gene, and on tumors that
express the truncated version of the EGFR receptor de2-7,
wherein the antibody comprises a heavy chain and a light
chain, wherein the variable region of the heavy chain com-
prises polypeptide binding domain regions having amino acid
sequences highly homologous to the amino acid sequences
set forth in SEQ ID NOS:33, 34, and 35, and wherein the
variable region of the light chain comprises polypeptide bind-
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ing domain regions having amino acid sequences highly
homologous to the amino acid sequences set forth in SEQ ID
NOS:38, 39, and 40.

[0075] Inanother aspect, there is provided an isolated anti-
body capable of binding EGFR on tumors containing ampli-
fications of the EGFR gene, wherein cells of the tumors
contain multiple copies of the EGFR gene, and on tumors that
express the truncated version of the EGFR receptor de2-7,
wherein the antibody does not bind to the de2-7 EGFR junc-
tional peptide consisting of the amino acid sequence of SEQ
ID NO:13, wherein the antibody binds to an epitope within
the sequence of residues 287-302 of human wild-type EGFR,
[0076] the antibody comprising a light chain and a heavy
chain, wherein the variable region of the light chain com-
prises a first polypeptide binding domain region having an
amino acid sequence corresponding to the amino acid
sequence set forth in Formula I:

HSSQDIX,, SNIG (I),

[0077] wherein Xaa, is an amino acid residue having an
uncharged polar R group (SEQ ID NO:151);

[0078] asecond polypeptide binding domain region having
an amino acid sequence corresponding to the amino acid
sequence set forth in Formula II:

HETNLX,,D (II),

[0079] wherein Xaa, is an amino acid residue having a
charged polar R group (SEQ ID NO:152);

[0080] and a third polypeptide binding domain region hav-
ing an amino acid sequence corresponding to the amino acid
sequence set forth in Formula I11:

VQYX, ;QFPWT (III),

[0081] wherein Xaa, is selected from the group consisting
of A, G, and an amino acid residue which is conservatively
substituted for A or G (SEQ ID NO:153); and

[0082] wherein the variable region of the heavy chain com-
prises a first polypeptide binding domain region having an
amino acid sequence corresponding to the amino acid
sequence set forth in Formula IV:

SDX,.AWN (IV),

wherein Xaa, is selected from the group consisting of F, Y,
and an amino acid residue which is conservatively substituted
for ForY (SEQ ID NO:154);

[0083] asecond polypeptide binding domain region having
an amino acid sequence corresponding to the amino acid
sequence set forth in Formula V, Formula VI, or Formula VII:

YISYSGNTRYX, sPSLKS (V)
[0084] wherein Xaa, is an amino acid residue having an

uncharged polar R group (SEQ ID NO:155),

YISYSX,(NTRYNPSLKS (VI),
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[0085] wherein Xaa, is selected from the group consisting
of G, A, and an amino acid residue which is conservatively
substituted for G or A (SEQ ID NO:156),

YISYSGNTRYNPSLX,,;S (VII),

[0086] and Xaa, is a basic amino acid residue (SEQ ID
NO:157); and
[0087] a third polypeptide binding domain region having

an amino acid sequence corresponding to the amino acid
sequence set forth in Formula VIII:

X,.sTAGRGFPY (VIII),

[0088] wherein Xaa, is selected from the group consisting
of V, A, and an amino acid residue which is conservatively
substituted for V or A (SEQ ID NO:158),

[0089] and wherein the antibody does not comprise a heavy
chain variable region sequence having the amino acid
sequence set forth in SEQ ID NO:2 and does not comprise a
light chain variable region sequence having the amino acid
sequence set forth in SEQ ID NO:4.

[0090] In another aspect, X, is N; X, ., is D; X5 is A;
X ,za18 F3 X < 1s an amino acid residue having an uncharged
polar R group; X, . is G; X, is K;and X 5 is V.

[0091] In another aspect, X5 is N or Q.

[0092] In another aspect, X, ,, is N or S.

[0093] Inanother aspect, X, is D or E.

[0094] Inanother aspect, X5 is A or G.

[0095] In another aspect, X, is ForY.

[0096] In another aspect, X, 5 is N or Q.

[0097] In another aspect, X, 1s G or A, and X, is inde-

pendently K or R.

[0098] Inanother aspect, X o is V or A.

[0099] In another aspect, there is provided an isolated anti-
body capable of binding EGFR on tumors containing ampli-
fications of the EGFR gene, wherein cells of the tumors
contain multiple copies of the EGFR gene, and on tumors that
express the truncated version of the EGFR receptor de2-7,
wherein the antibody does not bind to the de2-7 EGFR junc-
tional peptide consisting of the amino acid sequence of SEQ
ID NO:13, wherein the antibody binds to an epitope within
the sequence of residues 273-501 of human wild-type EGFR,
[0100] the antibody comprising a light chain and a heavy
chain, wherein the variable region of the light chain com-
prises a first polypeptide binding domain region having the
amino acid sequence HSSQDINSNIG (SEQ ID NO:18); a
second polypeptide binding domain region having the amino
acid sequence HGTNLDD (SEQ ID NO:19); and a third
polypeptide binding domain region having the amino acid
sequence VQYAQFPWT (SEQ ID NO:20),

[0101] wherein the variable region of the heavy chain com-
prises a first polypeptide binding domain region having the
amino acid sequence SDFAWN (SEQ ID NO:15); a second
polypeptide binding domain region having an amino acid
sequence corresponding to the amino acid sequence set forth
in Formula IX:

YISYSGNTRYX, ,PSLKS (IX),

[0102] wherein X, is an amino acid residue having an
uncharged polar R group; and
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[0103] a third polypeptide binding domain region having
the amino acid sequence VTAGRGFPY (SEQ ID NO:17).
[0104] In another aspect, the antibody binds to an epitope
within the sequence of residues 287-302 (SEQ ID NO:14) of
human wild-type EGFR.

[0105] Inanother aspect, X, o 1s N or Q.

[0106] In another aspect, the binding domain regions are
carried by a human antibody framework.

[0107] Inanother aspect, the human antibody framework is
a human IgG1 antibody framework.

[0108] Inanother aspect, there is provided an isolated anti-
body capable of binding EGFR on tumors containing ampli-
fications of the EGFR gene, wherein cells of the tumors
contain multiple copies of the EGFR gene, and on tumors that
express the truncated version of the EGFR receptor de2-7,
wherein the antibody comprises a heavy chain and a light
chain, the heavy chain having an amino acid sequence that is
substantially homologous to the amino acid sequence set
forth in SEQ ID NO:2, and the light chain having an amino
acid sequence that is substantially homologous to the amino
acid sequence set forth in SEQ ID NO:4.

[0109] In another aspect, the heavy chain of the antibody
comprises the amino acid sequence set forth in SEQ ID NO:2,
and wherein the light chain of the antibody comprises the
amino acid sequence set forth in SEQ ID NO:4.

[0110] Inanother aspect, there is provided, an isolated anti-
body capable of binding EGFR on tumors containing ampli-
fications of the EGFR gene, wherein cells of the tumors
contain multiple copies of the EGFR gene, and on tumors that
express the truncated version of the EGFR receptor de2-7,
wherein the antibody comprises a heavy chain and a light
chain, wherein the variable region of the heavy chain com-
prises polypeptide binding domain regions having amino acid
sequences highly homologous to the amino acid sequences
set forth in SEQ ID NOS:15, 16, and 17, and wherein the
variable region of the light chain comprises polypeptide bind-
ing domain regions having amino acid sequences highly
homologous to the amino acid sequences set forth in SEQ ID
NOS:18, 19, and 20.

[0111] Other objects and advantages will become apparent
to those skilled in the art from a review of the ensuing detailed
description, which proceeds with reference to the following
illustrative drawings, and the attendant claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0112] FIG. 1 presents the results of flow cytometric analy-
sis of glioma cell lines. U87MG (light gray histograms) and
U87MG.A2-7 (dark gray histograms) cells were stained with
either an irrelevant IgG2b antibody (open histograms),
DHB8.3 (specific for de2-7 EGFR), mAb806 or 528 (binds
both wild type and de2-7 EGFR) as indicated.

[0113] FIGS. 2A-D present the results of ELISA of
mAb806, mAbDHS.3 and mAb528. (A) binding of increas-
ing concentrations of mAb806 (A) DH8.3 (@) or 528 (H)
antibody to sEGFR coated ELISA plates. (B) inhibition of
mAb806 and mAb528 binding to sEGFR coated ELISA
plates by increasing concentrations of soluble EGFR
(sEGFR) in solution. (C) binding of increasing concentra-
tions of DH8.3 to the de2-7 junctional peptide illustrates
binding curves for mAb806 and mAb528 to immobilized
wild-type sEGFR (D).

[0114] FIGS. 2E and 2F graphically present the results of
BlAcore binding studies using C-terminal biotinylated pep-
tide and including a monoclonal antibody of the invention,
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along with other known antibodies, among them the .8 A4
antibody which recognizes the junction peptide of the de2-7
EGFR mutant, and controls.

[0115] FIG. 3 depicts the internalization of mAb806 and
the DHS8.3 antibody. U87MG.A2-7 cells were pre-incubated
with mAb806 (A)or DH8.3 (@) at4° C., transferred to 37° C.
and internalization determined by FACS. Data represents
mean internalization at each time point+SE of 3 (DH8.3) or 4
(mAb806) separate experiments.

[0116] FIGS. 4A and 4B illustrate biodistribution (% ID/g
tumor tissue) of radiolabeled (a) '**I-mAb806 and (b) **'I-
DH8.3 in nude mice bearing US7MG and U87MG.A2-7
xenografts. Each point represents the mean of 5 micexSE
except for 1 hr where n=4.

[0117] FIGS. 5A and 5B illustrate biodistribution of radio-
labeled ***I-mAb806 (open bar) and **'I-DHS.3 (filled bar)
antibodies expressed as (a) tumor:blood or (b) tumor:liver
ratios in nude mice bearing US7MG.A2-7 xenografts. Each
bar represents the mean of 5 micexSE except for 1 hr where
n=4

[0118] FIGS. 6A-C illustrate flow cytometric analysis of
cell lines containing amplification of the EGFR gene. A431
cells were stained with either mAb806, DH8.3 or 528 (black
histograms) and compared to an irrelevant IgG2b antibody
(open histogram).

[0119] FIGS. 7A and 7B illustrate biodistribution (% ID/g
tumor tissue) of radiolabeled (a) 1251-mAb806 and (b) *>'1-
528 in nude mice bearing U87MG.A2-7 and A431 xenografts.
[0120] FIGS. 8A-D illustrate biodistribution of radiola-
beled '**I-mAb806 (open bar) and **'1-528 (filled bar) and
antibodies expressed as (A, B) tumor:blood or (C, D) tumor:
liver ratios in nude mice bearing (A, C) U87MG.A2-7 and (B,
D) A431 xenografts.

[0121] FIGS. 9A and 9B illustrate anti-tumor effect of
mAb806 on (A) US7MG and (B) US7MG.A2-7 xenograft
growth rates in a preventative model. 3x10° U87MG or
U87MG.A2-7 cells were injected s.c. into both flanks of 4-6
week old BALB/c nude mice, (n=5) at day 0. Mice were
injected i.p. with either 1 mg of mAb806 (@); 0.1 mg of
mAb806 (A); or vehicle (o) starting one day prior to tumor
cell inoculation. Injections were given three times per week
for two weeks as indicated by the arrows. Data are expressed
as mean tumor volume=S.E.

[0122] FIGS. 10A, 10B, and 10C illustrate the anti-tumor
effect of mAbB8O6 on (A) USTMG, (B) US7TMG.A2-7 and (C)
U87MG.wtEGFR xenografts in an established model. 3x10°
UR7TMG, U87MG.A2-7, or US7TMG.wtEGFR cells, were
injected s.c. into both flanks of 4-6 week old BALB/c nude
mice, (n=5). Mice were injected i.p. with either 1 mg doses of
mAb8O6 (@); 0.1 mg doses of mAb806 (A); or vehicle (O)
starting when tumors had reached a mean tumor volume of
65-80 mm®. Injections were given three times per week for
two weeks as indicated by the arrows. Data are expressed as
mean tumor volume+S.E.

[0123] FIGS. 11A and 11B illustrate anti-tumor effect of
mAb806 on A431 xenografts in (A) preventative and (B)
established models. 3x10° A431 cells were injected s.c. into
both flanks of 4-6 week old BALB/c nude mice (n=5). Mice
were injected i.p. with either 1 mg doses of mAb806 (@); or
vehicle (o), starting one day prior to tumor cell inoculation in
the preventative model, or when tumors had reached a mean
tumor volume of 200 mm?>. Injections were given three times
per week for two weeks as indicated by the arrows. Data are
expressed as mean tumor volume=S.E.
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[0124] FIG. 12 illustrates the anti-tumor effect of treatment
with mAb806 combined with treatment with AG1478 on
A431 xenografts in a preventative model. Data are expressed
as mean tumor volume=S.E.

[0125] FIG. 13 depicts mAb806 binding to A431 cells in
the presence of increasing concentrations of AG1478 (0.5 uM
and 5 uM).

[0126] FIGS. 14A and 14B illustrate the (A) nucleic acid
sequence and the (B) amino acid translation thereof ofthe 806
VH chain gene (SEQ ID NO:1 and SEQ ID NO:2, respec-
tively).

[0127] FIGS. 15A and 15B illustrate the (A) nucleic acid
sequence and the (B) amino acid translation thereof ofthe 806
VL chain gene (SEQ ID NO:3 and SEQ ID NO:4, respec-
tively).

[0128] FIG. 16 shows the VH chain sequence (SEQ ID
NO:2) numbered according to Kabat, with the CDRs (SEQ ID
NOS:15,16 and 17) underlined. Key residues of the VH chain
sequence (SEQ ID NO:2) are 24, 37, 48, 67 and 78.

[0129] FIG. 17 shows the VL chain sequence (SEQ ID
NO:4) numbered according to Kabat, withthe CDRs (SEQ ID
NOS:18, 19 and 20) underlined. Key residues of the VL chain
sequence (SEQ ID NO:4) are 36, 46, 57 and 71.

[0130] FIGS. 18A-18D show the results of in vivo studies
designed to determine the therapeutic effect of combination
antibody therapy, particularly mAb806 and the 528 antibody.
Mice received inoculations of US7MG.D2-7 (A and B),
UB7MG.DK (C), or A431 (D) cells.

[0131] FIGS. 19 A-D show analysis of internalization by
electron microscopy. US7MG.A2-7 cells were pre-incubated
with mAb806 or DHS8.3 followed by gold conjugated anti-
mouse 1gG at 4° C., transferred to 37° C. and internalization
examined at various time points by electron microscopy. (A)
localization of the DHS8.3 antibody to a coated pit (arrow)
after 5 min; (B) internalization of mAb806 by macropinocy-
tosis (arrow) after 2 min; (C) localization of DHS8.3 to lysos-
omes (arrow) after 20 min; (D) localization of mAb806 to
lysosomes (arrow) after 30 min Original magnification for all
images is X30,000.

[0132] FIG. 20 shows autoradiography of a US7MG.A2-7
xenograft section collected 8 hr after injection of '*I-
mAb806.

[0133] FIG. 21 shows flow cytometric analysis of cell lines
containing amplification of the EGFR gene. HNS and MDA.-
468 cells were stained with an irrelevant IgG2b antibody
(open histogram with dashed line), mAb806 (black histo-
gram) or 528 (open histogram with closed lines). The DHS8.3
antibody was completely negative on both cell lines (data not
shown).

[0134] FIG. 22 shows immunoprecipitation of EGFR from
cell lines. The EGFR was immunoprecipitated from 3°S-
labeled U87MG.A2-7 or A431 cells with mAb806, sc-03
antibody or a IgG2b isotype control. Arrows at the side indi-
cate the position of the de2-7 and wt EGFR. Identical banding
patterns were obtained in 3 independent experiments.
[0135] FIG. 23 shows autoradiography of an A431
xenograft section collected 24 hr after injection of '*°I-
mAb8O06, areas of localization to viable tissue are indicated
(arrows).

[0136] FIGS.24A and 24B show extended survival of nude
mice bearing intracranial U87MG.AEGFR (A) and
LN-7Z308.AEGFR (B) xenografts with systemic mAb806
treatment. US7MG.EGFR cells (1x10%) or LN-Z308. AEGFR
cells (5x10%) were implanted into nude mice brains, and the
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animals were treated with either mAb806, PBS, or isotype
IgG from post-implantation days O through 14.

[0137] FIGS. 24C and 24D show growth inhibition of
intracranial tumors by mAb806 treatment. Nude mice (five
per group), treated with either mAb8O6 or the isotype IgG
control, were euthanized on day 9 for US7MG.EGFR(C) and
on day 15 for LN-Z308.AEGFR (D), and their brains were
harvested, fixed, and sectioned. Data were calculated by tak-
ing the tumor volume of control as 100%. Values are
mean=SD. *** P<(.001; control versus mAb806. Arrow-
heads, tumor tissue.

[0138] FIG. 24E shows extended survival of nude mice
bearing intracranial U87MG.AEGFR xenografts with intra-
tumoral mAb806 treatment. US7TMG.AEGFR cells were
implanted as described. 10 mg of mAb806 or isotype I1gG
control in a volume of 5 ul were injected at the tumor-injec-
tion site every other day starting at day 1 for five times.
[0139] FIGS. 25A, 25B, and 25C show that mAb806
extends survival of mice with U87MG.wtEGFR brain tumors
but not with U§7MG.DK. or US87MG brain tumors. US7MG
(A), US7MG.DK (B), or US7MG.wtEGFR(C) cells (5x10°)
were implanted into nude mice brains, and the animals were
treated with mAb806 from post-implantation days 0 through
14 followed by observation after discontinuation of therapy.
[0140] FIG. 26A shows FACS analysis of mAb806 reactiv-
ity with U87MG cell lines. US7MG, U87MG.AEGFR,
UR7MG.DK, and US7MG.wtEGFR cells were stained with
anti-EGFR mAbs 528, EGFR.1, and anti-AEGFR antibody,
mAb806. Monoclonal EGFR. 1 antibody recognized
wtEGFR exclusively and monoclonal 528 antibody reacted
with both wtEGFR and AEGFR. mAb806 reacted intensively
with U87MG.AEGFR and U87MG.DK and weakly with
U87MG.wtEGFR. Bars on the abscissa, maximum staining
of cells in the absence of primary antibody. Results were
reproduced in three independent experiments.

[0141] FIG. 26B shows mAb806 immunoprecipitation of
EGFR forms. Mutant and wtEGFR were immunoisolated
with anti-EGFR antibodies, 528, EGFR. 1, or anti-AEGFR
antibody, mAb806, from (Lane 1) US7MG, (Lane 2) US7A.
EGFR, (Lane 3) U87MG.DK, and (Lane 4) U87MG.
wtEGEFR cells, and were then detected by Western blotting
with anti-pan EGFR antibody, C13.

[0142] FIGS. 27A and 27B show that systemic treatment
with mAb806 decreases the phosphorylation of AEGFR and
Bel-XI, expression in U87MG.AEGFR brain tumors.
U87MG.AEGFR tumors were resected at day 9 of mAb806
treatment, immediately frozen in liquid nitrogen and stored at
-80° C. before tumor lysate preparation.

[0143] (A) Western blot analysis of expression and the
degree of autophosphorylation of AEGFR. Thirty pg of tumor
lysates were subjected to SDS-polyacrylamide gels, trans-
ferred to nitrocellulose membranes, and probed with anti-
phosphotyrosine mAb, then were stripped and re-probed with
anti-EGFR antibody, C13.

[0144] (B) Western blotting of Bcl-XL by using the same
tumor lysates as in (A). Membranes were probed with anti-
human Bcl-X polyclonal antibody. Lanes 1 and 2, U87MG.
AEGFR brain tumors treated with isotype control; Lanes 3
and 4, UR7MG.AEGFR brain tumors treated with mAb806.
[0145] FIG. 28 shows mAb806 treatment leads to a
decrease in growth and vasculogenesis and to increases in
apoptosis and accumulating macrophages in U87MG.AE-
GFR tumors. Tumor sections were stained for Ki-67. Cell
proliferative index was assessed by the percentage of total
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cells that were Ki-67 positive from four randomly selected
high power fields (X400) in intracranial tumors from four
mice of each group. Data are the mean+SE. Apoptotic cells
were detected by TUNEL assay. Apoptotic index was
assessed by the ratio of TUNEL-positive cells: total number
of cells from four randomly selected high-power fields
(X400) in intracranial tumors from four mice of each group.
Data are the mean=SE. Tumor sections were immunostained
with anti-CD31 antibody. MVAs were analyzed by comput-
erized image analysis from four randomly selected fields
(X200) from intracranial tumors from four mice of each
group. Peritumoral infiltrates of macrophages in mAb806-
treated U87MG.AEGFR tumors. Tumor sections were
stained with anti-F4/80 antibody.

[0146] FIG. 29 shows flow cytometric analysis of parental
and transfected U87MG glioma cell lines. Cells were stained
with either an irrelevant IgGG2b antibody (open histograms) or
the 528 antibody or mAb806 (filled histograms) as indicated.

[0147] FIG. 30 shows immunoprecipitation of EGFR from
cell lines. The EGFR was immunoprecipitated from >°S-
labeled U87MG.wtEGFR, U87MG.A2-7, and A431 cells
with mAb806 (806), sc-03 antibody (c-term), or a IgG2b
isotype control (con). Arrows, position of the de2-7 and wt
EGFR.

[0148] FIG. 31 shows representative H&E-stained paraffin
sections of U87MG.A2-7 and US7MG.wtEGFR xenografts.
U87MG.A2-7 (collected 24 days after tumor inoculation) and
US7MG.WtEGEFR (collected 42 days after tumor inoculation)
xenografts were excised from mice treated as described in
FIG. 10 above, and stained with H&E. Vehicle-treated
U87MG.A2-7 (collected 18 days after tumor inoculation) and
U87MG.wtEGFR (collected 37 days after tumor inoculation)
xenografts showed very few areas of necrosis (left panel),
whereas extensive necrosis (arrows) was observed in both
U87MG.A2-7 and US7MG.WtEGFR xenografts treated with
mAb8OG (right panel).

[0149] FIG. 32 shows immunohistochemical analysis of
EGFR expression in frozen sections derived from US7MG,
U87MG.A2-7, and US7TMG.wWtEGFR xenografts. Sections
were collected at the time points described in FIG. 31 above.
Xenograft sections were immunostained with the 528 anti-
body (left panel) and mAb806 (right panel). No decreased
immunoreactivity to either wtEGFR, amplified EGFR, or
de2-7 EGFR was observed in xenografts treated with
mADb806. Consistent with the in vitro data, parental US7MG
xenografts were positive for 528 antibody but were negative
for mAb806 staining.

[0150] FIG. 33 shows a schematic representation of gener-
ated bicistronic expression constructs. Transcription of the
chimeric antibody chains is initiated by Elongation Factor-1
promoter and terminated by a strong artificial termination
sequence. IRES sequences were introduced between coding
regions of light chain and NeoR and heavy chain and dhfr
gene.

[0151] FIGS.34A and 34B show biodistribution analysis of
the ch806 radiolabeled with either (A) **°I or (B) *''In was
performed in BALB/c nude mice bearing U87MG-de2-7
xenograft tumors. Mice were injected with 5 m of radiola-
beled antibody and in groups of 4 mice per time point, sacri-
ficed at either 8, 28, 48 or 74 hours. Organs were collected,
weighed and radioactivity measured in a gamma counter.
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[0152] FIGS. 35A and 35B depict (A) the % ID gram tumor
tissue and (B) the tumor to blood ratio. Indium-111 antibody
shows approximately 30% ID/gram tissue and a tumor to
blood ratio of 4.0.

[0153] FIG. 36 depicts the therapeutic efficacy of chimeric
antibody ch806 in an established tumor model. 3x10°
U87MG.A2-7 cells in 100 pl of PBS were inoculated s.c. into
both flanks of 4-6 week old female nude mice. mAb806 was
included as a positive control. Treatment was started when
tumors had reached a mean volume of 50 mm> and consisted
of 1 mg of ch806 or mAb806 given i.p. for a total of 5
injections on the days indicated. Data was expressed as mean
tumor volume+S.E. for each treatment group.

[0154] FIG. 37 shows CDC Activity on Target (A) US7MG.
de2-7 and (B) A431 cells for anti-EGFR chimeric IgG1 anti-
bodies ch806 and control cG250. Mean (bars; £SD) percent
cytotoxicity of triplicate determinations are presented.
[0155] FIG. 38 shows ADCC on target (A) US7MG.de2-7
and (B) A431 cells at Effector: Target cell ratio of 50:1 medi-
ated by ch806 and isotype control ¢G250 (0-10 pg/ml).
Results are expressed as mean (bars; +SD) percent cytotox-
icity of triplicate determinations.

[0156] FIG. 39 shows ADCC mediated by 1 pg/ml parental
mAb806 and ch806 on target US7MG.de2-7 cells over a
range of Effector: Target ratios. Mean (bars; £SD) of triplicate
determinations are presented.

[0157] FIG. 40 shows twenty-five hybridomas producing
antibodies that bound ch806 but not hulgG were initially
selected. Four of these anti-ch806 hybridomas with high
affinity binding (clones 3E3, SB8, 9D6 and 4D8) were sub-
sequently pursued for clonal expansion from single cells by
limiting dilution and designated Ludwig Institute for Cancer
Research Melbourne Hybridoma (LMH)-11, -12, -13 and
-14, respectively. In addition, two hybridomas that produced
mAbs specific for hulgG were also cloned and characterized
further: clones 2C10 (LMH-15) and 2B8 (LMH-16).

[0158] FIGS. 41A, 41B, and 41C show that after clonal
expansion, the hybridoma culture supernatants were exam-
ined in triplicate by ELISA for the ability to neutralize ch806
or mAb806 antigen binding activity with sEGFR621. Mean
(£SD) results demonstrated the antagonist activity of anti-
idiotype mAbs LMH-11,-12, -13 and -14 with the blocking in
solution of both ch806 and murine mAb806 binding to plates
coated with sEGFR (LMH-14 not shown).

[0159] FIGS. 42A, 42B, and 42C show microtitre plates
that were coated with 10 pg/ml purified (A) LMH-11, (B)
LMH-12 and (C) LMH-13. The three purified clones were
compared for their ability to capture ch806 or mAb806 in sera
or 1% FCS/Media and then detect bound ch806 or mAb806.
Isotype control antibodies hu3S193 and m3S193 in serum
and 1% FCS/Media were included in addition to controls for
secondary conjugate avidin-HRP and ABTS substrate.
Results are presented as mean (£SD) of triplicate samples
using biotinylated-LMH-12 (10 pg/ml) for detection and
indicate LMH-12 used for capture and detection had the
highest sensitivity for ch806 in serum (3 ng/ml) with negli-
gible background binding.

[0160] FIG. 43 shows validation of the optimal pharmaco-
kinetic ELISA conditions using 1 pg/ml anti-idiotype LMH-
12 and 1 pg/ml biotinylated LMH-12 for capture and detec-
tion, respectively. Three separate ELISAs were performed in
quadruplicate to measure ch806 in donor serum (@) from
three healthy donors or 1% BSA/media (M) with isotype
control hu3S193 in serum (A) or 1% BSA/media (V). Con-
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trols for secondary conjugate avidin-HRP () and ABTS
substrate (hexagon) alone were also included with each
ELISA. Mean (£SD) results demonstrate highly reproducible
binding curves for measuring ch806 (2 pg/ml-1.6 ng/ml) in
sera with a 3 ng/ml limit of detection. (n=12; 1-100 ng/ml,
Coefficient of Variation <25%; 100 ng/ml-5 pg/ml, Coeffi-
cient of Variation <15%). No background binding was evi-
dent with any of the three sera tested and negligible binding
was observed with isotype control hu3S193.

[0161] FIG. 44 depicts an immunoblot of recombinant
sEGFR expressed in CHO cells, blotted with mAb806.
Recombinant sEGFR was treated with PNGaseF to remove
N-linked glycosylation (deglycosylated), or untreated (un-
treated), the protein was run on SDS-PAGE, transferred to
membrane and immunoblotted with mAb806.

[0162] FIG. 45 depicts immunoprecipitation of EGFR from
33S-labelled cell lines (US7MG.A2-7, US7MG-wtEGFR, and
A431) with different antibodies (SC-03, 806 and 528 anti-
bodies).

[0163] FIG. 46 depicts immunoprecipitation of EGFR from
different cells (A431 and US87MG.A2-7) at different time
points (time 0 to 240 minutes) after pulse-labeling with >°S
methionine/cysteine. Antibodies 528 and 806 are used for
immunoprecipitation.

[0164] FIG. 47 depicts immunoprecipitation of EGFR from
various cell lines (U87MGA2-7, U87MG-wtEGFR and
A431) with various antibodies (SC-03, 806 and 528) in the
absence of (-) and after Endo H digestion (+) to remove high
mannose type carbohydrates.

[0165] FIG. 48 depicts cell surface iodination of the A431
and U87MG.A2-7 cell lines followed by immunoprecipita-
tion with the 806 antibody, and with or without Endo H
digestion, confirming that the EGFR bound by mAb806 on
the cell surface of A431 cells is an EndoH sensitive form.
[0166] FIG. 49 shows the pREN ch806 L.C Neo Vector
(SEQ ID NO:7).

[0167] FIG. 50 shows the pREN ch806 HC DHFR Vector
(SEQ ID NO:8).

[0168] FIGS.51A-D shows the mAb124 VH and VL chain
nucleic acid sequences (SEQ ID NOS:21 and 26, respec-
tively) and amino acid sequences (SEQ ID NOS:22 and 27,
respectively).

[0169] FIGS. 52A-D shows the mAb1133 VH and VL
chain nucleic acid sequences (SEQ ID NO:31 and 36, respec-
tively) and amino acid sequences (SEQ ID NOS:32 and 37,
respectively).

[0170] FIG. 53 shows a DNA plasmid graphic of the com-
bined, double gene Lonza plasmid including pEE12.4 con-
taining the hu806H (VH+CH) expression cartridge, and
pEE6.4 containing the hu8061, (VL+CL) expression car-
tridge.

[0171] FIG. 54 shows the DNA sequence (SEQ ID NO:41;
complement SEQ ID NO:162) of the combined Lonza plas-
mid described in FIG. 53. This sequence also shows all trans-
lations (SEQ ID NOS:42-51 and 163-166) relevant to the
hu806 antibody. The plasmid has been sequence-verified, and
the coding sequence and translation checked. Sections of the
sequence have been shaded to identitfy regions of interest; the
shaded regions correspond to actual splice junctions. The
color code is as follows:

[0172] (gray): signal region, initial coding sequences found
at both the heavy and light-chain variable regions;

[0173] (lavender): hu806 VH chain, veneered heavy-chain
variable region;
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[0174] (pink): hu806 CH chain, codon-optimized heavy-
chain constant region;

[0175] (green): hu806 VL chain, veneered light-chain vari-
able region; and

[0176] (yellow): hu806 CL chain, codon-optimized light-
chain constant region.

[0177] FIGS. 55A and 55B show the hu806 translated
amino acid sequences (VH and VL chains of SEQ ID NOS:
164 and 166 and their respective signal peptides of SEQ ID
NOS:163 and 165; CH and CL chains of SEQ ID NOS:43 and
48), and give the Kabat numbers for the VH and VL chains
(SEQ ID NOS:164 and 165, respectively), with CDRs (SEQ
1D NOS:44-46 and 49-51) underlined.

[0178] FIGS.56A,56B,56C, 57A, 57B, and 57C show the
initial step in veneering design, the grading of amino acid
residues in the mAb806 sequence (VH chain of SEQ ID
NO:167 and VL chain of SEQ ID NO:12) for surface expo-
sure. Grades are given in the number of asterisks (*) above
each residue, with the most exposed residues having three
asterisks. These figures include a design indicating how the
initial oligonucleotides (VH chain: FIG. 56C and SEQ ID
NOS:52 and 169-177; VL chain: FIG. 57C and SEQ ID NOS:
62, 66, 68 and 181-187) overlapped to form the first veneered
product (VH chain of SEQ ID NO:168 and VL chain of SEQ
1D NO:180).

[0179] FIG. 58 shows a map of codon optimized hulgG1
heavy chain DNA sequence (SEQ ID NO:80; complement
SEQ ID NO:178) and amino acid translation (SEQ ID
NO:43).

[0180] FIG. 59 shows the protein alignment comparing the
hu806 VH+CH amino acid sequence (8C65AAG hu806
VH+CH; SEQ ID NO:81) to the original reference file for the
mAb806 VH chain (SEQ ID NO:167). Highlighted regions
indicate conserved amino acid sequences in the VH chain.
The CDRs are underlined. Asterisks reflect changes that were
planned and carried out in the initial veneering process. The
numbered sites are references to later modifications.

[0181] FIG. 60 shows the corresponding alignment for the
hu806 VL+CL amino acid sequence (8C65AAG hu806 sig-
nal+VL+CL; SEQ ID NO:83) to the original reference file for
the mAb806 VL chain (SEQ ID NO:179). It contains an
additional file (r2vkl hu806 signal+VL+CL; SEQ ID
NO:82), a precursor construct, which was included to illus-
trate the change made at modification #7.

[0182] FIG. 61 shows a nucleotide and amino acid align-
ment of the hu806 signal+VL and CL sequences (8C65AAG
hu806 V1+Cl; SEQ ID NOS:190 and 188) with the corre-
sponding ch806 sequences (pREN ch806 L.C Neo; LICR;
SEQ ID NO:189). It has been modified and annotated as
described in FIG. 62.

[0183] FIG. 62 shows the nucleotide alignment of the
hu806 signal+VH sequence (8C65AAG hu806 VH chain;
SEQ ID NO:192) with the corresponding mAb806 sequence
[mAb806 VH chain before codon change (cc) and veneering
(ven); SEQ ID NO:191]. The nucleotide changes behind the
amino acid changes of FIGS. 59 and 60 are illustrated, as well
as showing conservative nucleic acid changes that led to no
change in amino acid. The intron between the signal and the
VH chain in hu806 has been removed for easier viewing. The
signal sequence and CDRs are underlined. The corresponding
amino acid sequence (SEQ ID NO:42) has been superim-
posed on the alignment.

[0184] FIG. 63. shows binding of purified hu806 antibody
obtained from transient transfectant 293 cells to recombinant
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EGFR-ECD as determined by Biacore. No binding to the
EGFR-ECD was observed with purified control human IgG1
antibody.

[0185] FIG. 64 shows the GenBank formatted text docu-
ment of the sequence (SEQ ID NO:41) and annotations of
plasmid 8C65AAG encoding the 1gG1 hu806.

[0186] FIG. 65 shows the alignment of amino acid
sequences for CDRs from mAb806 (SEQ ID NOS:15-18, 20
and 193) and mAb175 (SEQ ID NOS:130-132, 135 and 194-
195). Sequence differences between the two antibodies are
bolded.

[0187] FIGS. 66A and 66B show immunohistochemical
staining of cell lines and normal human liver with mAb175.
(A) Biotinylated mAb175 was used to stain sections prepared
from blocks containing A431 cells (over-express the
wtEGFR), US7MG.A2-7 cells (express the A2-7EGFR) and
U87MG cells (express the wtEGFR at modest levels). (B)
Staining of normal human liver (400x) with mAb175 (left
panel), isotype control (centre panel) and secondary antibody
control (right panel). No specific sinusoidal or hepatocyte
staining was observed.

[0188] FIGS. 67A, 67B, and 67C show the reactivity of
mAb806 and mAb175 with fragments of the EGFR displayed
on yeast. (A) Representative flow cytometry histograms
depicting the mean fluorescence signal of mAb175 and
mAb806-labeling of yeast-displayed EGFR fragments. With
yeast display a percentage of cells do not express protein on
their surface resulting in 2 histogram peaks. The 9E10 anti-
body is used as a positive control as all fragments contain a
linear C-terminal c-myc tag. (B) Summary of antibody bind-
ing to various EGFR fragments. (C) The EGFR fragments
were denatured by heating yeast pellets to 800° C. for 30 min
The c-myc tag was still recognized by the 9E10 anti-myc
antibody in all cases, demonstrating that heat treatment does
not compromise the yeast surface displayed protein. The con-
formation sensitive EGFR antibody mAb225 was used to
confirm denaturation.

[0189] FIGS. 68A, 68B, 68C, and 68D show the antitumor
effects of mAb175 on brain and prostate cancer xenografts.
(A) Mice (n=5) bearing U87MG.A2-7 xenografts were
injected i.p. with PBS, 1 mg of mAb175 or mAb806 (positive
control), three times weekly for two weeks on days 6, 8, 10,
13, 15 and 17 when the starting tumor volume was 100 mm®.
Data are expressed as mean tumor volumexSE. (B) Cells
were stained with two irrelevant antibodies (blue, solid and
green, hollow), mAb 528 for total EGFR (pink, solid),
mAb806 (light blue, hollow) and mAb175 (orange, hollow)
and then analyzed by FACS. (C) DU145 cells were lysed,
subjected to IP with mAb 528, mAb806, mAb175 or two
independent irrelevant antibodies and then immunoblotted
for EGFR. (D) Mice (n=5) bearing DU145 xenografts were
injected i.p. with PBS, 1 mg of mAb175 or mAb806, daily on
days 18-22,25-29 and 39-43 when the starting tumor volume
was 85 mm’>. Data are expressed as mean tumor volume=SE.
[0190] FIGS. 69A, 69B, 69C, 69D, 69E, and 69F show the
crystal structures of EGFR peptide 287-302 bound to the Fab
fragments (A) Cartoon of Fab 806, with the light chain, red;
heavy chain, blue; bound peptide, yellow; and the superposed
EGFR,g7.30, from EGFR, purple. (B) Cartoon of Fab 175
with the light chain, yellow; heavy chain, green; bound pep-
tide, lilac; and EGFR g, 30, from EGFR(DI-3), purple. (C)
Detail from (B) showing the similarity of EGFR,g, 5, in the
receptor to the peptide bound to FAb 175. Peptides backbones
are shown as Ca traces and the interacting side chains as
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sticks. O atoms are colored red; N, blue; S, orange and C, as
for the main chain. (D) Superposition of EGFR with the
Fab175:peptide complex showing spacial overlap. Coloring
asin (C) with the surface of EGFR187-286 colored turquoise.
(E) Orthogonal view to (D) with EGFR187-286 shown in
opaque blue and the surface of the light (orange) and heavy
(green) chains transparent. (F) Detailed stereoview of 175
Fab complex looking into the antigen-binding site. Coloring
asin (C) and side chain hydrogen bonds dotted in black. Water
molecules buried upon complex formation are shown as red
spheres.

[0191] FIGS. 70A, 70B, 70C, and 70D show the influence
of the 271-283 cysteine bond on mAb806 binding to the
EGFR. (A) Cells transfected with wtEGFR, EGFR-C271A,
EGFR—C283A or the C271A/C283 A mutant were stained
with mAb528 (solid pink histogram), mAb806 (blue line) or
only the secondary antibody (purple) and then analyzed by
FACS. The gain was set up using a class-matched irrelevant
antibody. (B) BaF3 cells expressing the EGFR-C271A or
C271/283 A EGFR were examined for their response to EGF
in an MTT assay as described. EC;,5 were derived using the
Bolzman fit of the data points. Data represent mean and sd of
triplicate measurements. (C) BaF3 cells expressing the wild-
type or the EGFR-C271A/C283A were IL.-3 and serum
starved, then exposed to EGF or vehicle control. Whole cell
lysates were separated by SDS-PAGE and immunoblotted
with anti-phosphotyrosine antibody (top panel) or anti-EGFR
antibody (bottom panel). (D) BaF3 cells expressing the wild-
type (left panel) or the C271A/C283A (right panel) EGFR
were stimulated with increasing concentrations of EGF in the
presence of no antibody (open symbols), mAb 528 (grey
circles) or mAb806 (black triangles), both at 10 pg/ml. Data
are expressed as mean and sd of triplicate measurements.

[0192] FIGS. 71A, 71B, and 71C show: (A) Whole body
gamma camera image of the biodistribution of *!*In ch806 in
a patient with metastatic squamous cell carcinoma of the
vocal cord, showing quantitative high uptake in tumor in the
right neck (arrow). Blood pool activity, and minor catabolism
of free *'In in liver, is also seen. (B) Single Photon Com-
puted Tomography (SPECT) image of the neck of this patient,
showing uptake of '''In-ch806 in viable tumor (arrow), with
reduced central uptake indicating necrosis. (C) Correspond-
ing CT scan of the neck demonstrating a large right neck
tumor mass (arrow) with central necrosis.

[0193] FIGS. 72A and 72B show a stereo model of the
structure of the untethered EGFR1-621. The receptor back-
bone is traced in blue and the ligand TGF-a in red. The
mAb806/175 epitope is drawn in turquoise and the disulfide
bonds in yellow. The atoms of the disulfide bond which ties
the epitope back into the receptor are shown in space-filling
format. The model was constructed by docking the EGFR-
ECD CR2 domain from the tethered conformation onto the
structure of an untethered EGFR monomer in the presence of
its ligand.

[0194] FIG. 73 shows the reactivity of mAb806 with frag-
ments of the EGFR. Lysates from 293T cells transfected with
vectors expressing the soluble 1-501 EGFR fragment or
GH/EGFR fragment fusion proteins (GH-274-501, GH-282-
501, GH-290-501 and GH-298-501) were resolved by SDS-
PAGE, transferred to membrane and immunoblotted with
mADb806 (left panel) or the anti-myc antibody 9B11 (right
panel).
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[0195] FIGS. 74A and 74B show the mAb175 VH chain
nucleic acid sequence (SEQ ID NO:128) and amino acid
sequence (SEQ ID NO:129), respectively.

[0196] FIGS. 75A and 75B show the mAb175 VL chain
nucleic acid sequence (SEQ ID NO:133) and amino acid
sequence (SEQ ID NO:134), respectively.

[0197] FIGS. 76A, 76B, and 76C show: (A) Volumetric
product concentration and (B) viable cell concentration of
GS-CHO (14D8, 15B2 and 40A10) and GS-NSO (36) hu806
transfectants in small scale (100 mL) shake flasks cultures.
Product concentration was estimated by ELISA using the 806
anti-idiotype as coating antibody and ch806 Clinical Lot:
J06024 as standard; (C) GS-CHO 40A10 transfectant cell
growth and volumetric production in a 15 L stiffed tank
bioreactor. Viable cell density (#x10° cell/mL), cell viability
(M) and production (a mg/L).

[0198] FIGS. 77A, 77B, 77C, 77D, and 77E show Size
Exclusion Chromatography (Biosep SEC-S3000) Analysis of
Protein-A purified hu806 antibody constructs produced by
small scale culture and control ch806 and mAb 806. Chro-
matograms at A214 nm are presented in the upper panels and
at A280 nm in the lower panel of each Figure.

[0199] FIG. 78 shows Size Exclusion Chromatography
(Biosep SEC-S3000) Analysis of Protein-A purified hu806
antibody construct 40A10 following large scale production
and Protein-A purification. Chromatogram at A214 nm is
presented indicating 98.8% purity with 1.2% aggregate
present.

[0200] FIG. 79 shows that precast 4-20% Tris/Glycine Gels
from Novex, USA were used under standard SDS-PAGE
conditions to analyze purified transfectant hu806 prepara-
tions (5 pg) GS CHO (14D8, 15B2 and 40A10) and GS-NSO
(36) hu806 under reduced conditions. Proteins detected by
Coomassie Blue Stain.

[0201] FIG. 80 shows that precast 4-20% Tris/Glycine Gels
were used under standard SDS-PAGE conditions to analyze
purified transfectant hu806 preparations (5 pug) GS CHO
(14D8, 15B2 and 40A10) and GS-NSO (36) under non-re-
duced conditions. Proteins detected by Coomassie Blue
Stain.

[0202] FIG. 81 shows that precast 4-20% Tris/Glycine Gels
were used under standard SDS-PAGE conditions to analyze
purified transfectant u806 GS CHO 40A10 (5 pg) following
large scale production. Proteins detected by Coomassie Blue
Stain.

[0203] FIG. 82 shows Isoelectric Focusing gel analysis of
purified transfectant u806 GS CHO 40A10 (5 pg) following
15 L production. Proteins detected by Coomassie Blue Stain.
Lane 1, pI markers; Lane 2, hu806 (three isoforms, pI 8.66 to
8.82); Lane 3, pI markers.

[0204] FIG. 83 shows binding to A431 cells: Flow Cytom-
etry analysis of Protein-A purified hu806 antibody prepara-
tions (20 pg/ml), and isotype control huA33 (20 pg/ml). Con-
trols include secondary antibody alone (green) and ch806
(red). Hu806 constructs were produced by small scale cul-
ture.

[0205] FIG. 84 shows binding to A431 cells: Flow Cytom-
etry analysis of purified mAb806, ch806 and hu806 40A10
antibody preparations (20 ng/ml) that bind ~10% of wild type
EGFR on cell surface, 528 (binds both wild type and de2-7
EGFR) and irrelevant control antibody (20 pg/ml) as indi-
cated.

[0206] FIG. 85 shows binding to U87MG.de2-7 glioma
cells. Flow Cytometry analysis of purified mAb806, ch806
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and hu806 40A10 antibody preparations (20 pug/ml) and 528
anti-EGFR and irrelevant control antibody (20 pg/ml).
[0207] FIG. 86 shows specific binding of ' **I-radiolabelled
806 antibody constructs to: (A) US7MG.de2-7 glioma cells
and (B) A431 carcinoma cells.

[0208] FIG. 87 shows Scatchard Analyses: '**I-radiola-
belled (A) ch806 and (B) hu806 antibody constructs binding
to US7MG.de2-7 cells.

[0209] FIG. 88 shows Scatchard Analyses: '**I-radiola-
belled (A) ch806 and (B) hu806 antibody constructs binding
to A431 cells.

[0210] FIG. 89 shows BlAcore analysis of binding to 287-
302 EGFR 806 peptide epitope by (A) hu806 and (B) ch806
passing over the immobilized peptide in increasing concen-
trations of 50 nM, 100 nM, 150 nM, 200 nM, 250 nM and 300
nM.

[0211] FIG. 90 shows ch806- and hu806-mediated Anti-
body Dependant Cellular Cytotoxicity on target A431 cells
determined at (A) 1 pg/ml each antibody over a range of
effector to target cell ratios (E:T=0.78:1 to 100:1); (B) at
E:T=50:1 over a concentration range of each antibody (3.15
ng/ml-10 pg/ml).a on target A431.

[0212] FIG. 91 shows treatment of established A431
xenografts in BALB/c nude mice. Groups of 5 mice received
6x1 mg dose over 2 weeks antibody therapy as indicated
(arrows). Mean+SEM tumor volume is presented until study
termination.

[0213] FIG. 92 shows treatment of established US7MG.
de2-7 xenografts in BALB/c nude mice. Groups of 5 mice
received 6x1 mg dose over 2 weeks antibody therapy as
indicated (arrows). Mean+SEM tumor volume is presented
until study termination.

[0214] FIG. 93 shows deviations from random coil chemi-
cal shift values for the mAb806 peptide (A) N, (B) HN and
(C) HA. Peptide was prepared in H,O solution containing
5%,H,0, 70 mM NaCl and 50 mM NaPO, at pH 6.8. All
spectra used for sequential assignments were acquired at
298K on a Bruker Avance500.

[0215] FIGS. 94A, 94B, 94C, 94D, 94E, and 94F show
whole body gamma camera images of Patient 7 A) Anterior,
and B) Posterior, Day 5 post infusion of *!'In-ch806. High
uptake of '''In-ch806 in metastatic lesions in the lungs (ar-
rows) is evident. C) and D) show metastatic lesions (arrows)
on CT scan. E) 3D SPECT images of the chest, and F) co-
registered transaxial images of SPECT and CT showing spe-
cific uptake of **In-ch806 in metastatic lesions.

[0216] FIGS. 95A, 95B, 95C, 95D, 95E, and 95F show
planar images of the head and neck of Patient 8 obtained A)
Day 0, B) Day 3 and C) Day 7 post infusion of '*'In-ch806.
Initial blood pool activity is seen on Day 0, and uptake of
1111n-ch806 in an anaplastic astrocytoma in the right frontal
lobe is evident by Day 3 (arrow), and increases by Day 7.
Specific uptake of '**In-ch806 is confirmed in D) SPECT
image of the brain (arrow), at the site of tumor (arrow) evident
in E) ®F-FDG PET, and F) MRI.

[0217] FIGS.96A,96B,96C, and 96D show similar uptake
of 111In-ch806 in tumor is evident in Patient 3 compared to
Patient 4, despite differences in 806 antigen expression in
screened tumor samples. A) '**In-ch806 localization in lung
metastasis (arrow) on SPECT transaxial image in Patient 4,
with cardiac blood pool activity (B) evident. B) correspond-
ing CT scan. Archived tumor was shown to have <10% posi-
tivity for 806 expression. C) **'In-ch806 localization in lung
metastasis (arrow) in Patient 3, with cardiac blood pool activ-
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ity (B) evident. D) corresponding CT scan. Archived tumor
was shown to have 50-75% positivity for 806 expression.
[0218] FIG. 97 shows pooled population pharmacokinetics
of ch806 protein measured by ELISA. Observed and pre-
dicted ch806 (% ID/L) vs. time post infusion (hrs).

[0219] FIGS. 98A and 98B show individual patient results
for A) Normalised Whole Body Clearance and B) Hepatic
Clearance of '!*In-ch806 at the 5 mg/m> (M), 10 mg/m* (A),
20 mg/m? (V), and 40 mg/m?* (#) dose levels. Linear regres-
sion for data sets indicated in each panel [A) r*=0.9595; B)
?=0.9415].

DETAILED DESCRIPTION

[0220] Inaccordance with the present invention there may
be employed conventional molecular biology, microbiology,
and recombinant DNA techniques within the skill of the art.
Such techniques are explained fully in the literature. See, for
example, Sambrook et al., “Molecular Cloning: A Laboratory
Manual” (1989); “Current Protocols in Molecular Biology”
Volumes I-E [Ausubel, R. M., ed. (1994)]; “Cell Biology: A
Laboratory Handbook” Volumes I-III [J. E. Celis, ed.
(1994))]; “Current Protocols in Immunology” Volumes I-111
[Coligan, I. E., ed. (1994)]; “Oligonucleotide Synthesis” (M.
J. Gaited. 1984); “Nucleic Acid Hybridization” [B. D. Hames
& S. J. Higgins eds. (1985)]; “Transcription And Translation”
[B. D. Hames & S. J. Higgins, eds. (1984)]; “Animal Cell
Culture” [R. I. Freshney, ed. (1986)]; “Immobilized Cells
And Enzymes” [IRL Press, (1986)]; B. Perbal, “A Practical
Guide To Molecular Cloning™ (1984).

[0221] As used herein, the following terms are deemed to
have, without limitation, the provided definitions.

[0222] The term “specific binding member” describes a
member of a pair of molecules which have binding specificity
for one another. The members of a specific binding pair may
be naturally derived or wholly or partially synthetically pro-
duced. One member of the pair of molecules has an area on its
surface, or a cavity, which specifically binds to and is there-
fore complementary to a particular spatial and polar organi-
zation of the other member of the pair of molecules. Thus the
members of the pair have the property of binding specifically
to each other. Examples of types of specific binding pairs are
antigen-antibody, biotin-avidin, hormone-hormone receptor,
receptor-ligand, enzyme-substrate. This application is con-
cerned with antigen-antibody type reactions.

[0223] The term “aberrant expression” in its various gram-
matical forms may mean and include any heightened or
altered expression or overexpression of a protein in a tissue,
e.g. an increase in the amount of a protein, caused by any
means including enhanced expression or translation, modu-
lation of the promoter or a regulator of the protein, amplifi-
cation of a gene for a protein, or enhanced half-life or stabil-
ity, such that more of the protein exists or can be detected at
any one time, in contrast to a nonoverexpressed state. Aber-
rant expression includes and contemplates any scenario or
alteration wherein the protein expression or post-translational
modification machinery in a cell is taxed or otherwise dis-
rupted due to enhanced expression or increased levels or
amounts of a protein, including wherein an altered protein, as
in mutated protein or variant due to sequence alteration, dele-
tion or insertion, or altered folding is expressed.

[0224] It is important to appreciate that the term “aberrant
expression’ has been specifically chosen herein to encompass
the state where abnormal (usually increased) quantities/levels
of'the protein are present, irrespective of the efficient cause of

Shanghai Miracogen Inc.- Ex. 2015, Page 000166



US 2011/0076232 Al

that abnormal quantity or level. Thus, abnormal quantities of
protein may result from overexpression of the protein in the
absence of gene amplification, which is the case e.g. in many
cellular/tissue samples taken from the head and neck of sub-
jects with cancer, while other samples exhibit abnormal pro-
tein levels attributable to gene amplification.

[0225] In this latter connection, certain of the work of the
inventors that is presented herein to illustrate the invention
includes the analysis of samples certain of which exhibit
abnormal protein levels resulting from amplification of
EFGR. This therefore accounts for the presentation herein of
experimental findings where reference is made to amplifica-
tion and for the use of the terms “amplification/amplified”
and the like in describing abnormal levels of EFGR. However,
it is the observation of abnormal quantities or levels of the
protein that defines the environment or circumstance where
clinical intervention as by resort to the binding members of
the invention is contemplated, and for this reason, the present
specification considers that the term “aberrant expression”
more broadly captures the causal environment that yields the
corresponding abnormality in EFGR levels.

[0226] Accordingly, while the terms “overexpression” and
“amplification” in their various grammatical forms are under-
stood to have distinct technical meanings, they are to be
considered equivalent to each other, insofar as they represent
the state where abnormal EFGR protein levels are present in
the context of the present invention. Consequently, the term
“aberrant expression” has been chosen as it is believed to
subsume the terms “overexpression” and “amplification”
within its scope for the purposes herein, so that all terms may
be considered equivalent to each other as used herein.
[0227] The term “antibody” describes an immunoglobulin
whether natural or partly or wholly synthetically produced.
The term also covers any polypeptide or protein having a
binding domain which is, or is homologous to, an antibody
binding domain. CDR grafted antibodies are also contem-
plated by this term.

[0228] As antibodies can be modified in a number of ways,
the term “antibody” should be construed as covering any
specific binding member or substance having a binding
domain with the required specificity. Thus, this term covers
antibody fragments, derivatives, functional equivalents and
homologues of antibodies, including any polypeptide com-
prising an immunoglobulin binding domain, whether natural
or wholly or partially synthetic. Chimeric molecules com-
prising an immunoglobulin binding domain, or equivalent,
fused to another polypeptide are therefore included. Cloning
and expression of chimeric antibodies are described in EP-A-
0120694 and EP-A-0125023 and U.S. Pat. Nos. 4,816,397
and 4,816,567.

[0229] It has been shown that fragments of a whole anti-
body can perform the function of binding antigens. Examples
of binding fragments are (i) the Fab fragment consisting of
VL, VH, CL and CH1 domains; (ii) the Fd fragment consist-
ing of the VH and CH1 domains; (iii) the Fv fragment con-
sisting of the VL and VH domains of a single antibody; (iv)
the dAb fragment (Ward, E. S. et al. (1989) Nature 341,
544-546) which consists of a VH domain; (v) isolated CDR
regions; (vi) F (ab") 2 fragments, a bivalent fragment com-
prising two linked Fab fragments (vii) single chain Fv mol-
ecules (scFv), wherein a VH domain and a VL. domain are
linked by a peptide linker which allows the two domains to
associate to form an antigen binding site (Bird et al. (1988)
Science. 242, 423-426; Huston et al. (1988) PNAS USA. 85,
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5879-5883); (viil) multivalent antibody fragments (scFv
dimers, trimers and/or tetramers (Power and Hudson (2000)
J. Immunol. Methods 242, 193-204) (ix) bispecific single
chain Fv dimers (PCT/US92/09965) and (x) “diabodies”,
multivalent or multispecific fragments constructed by gene
fusion (W0O94/13804; P. Holliger et al. (1993) Proc. Natl.
Acad. Sci. USA 90, 6444-6448).

[0230] An “antibody combining site” is that structural por-
tion of an antibody molecule comprised of light chain or
heavy and light chain variable and hypervariable regions that
specifically binds antigen.

[0231] Thephrase “antibody molecule” in its various gram-
matical forms as used herein contemplates both an intact
immunoglobulin molecule and an immunologically active
portion of an immunoglobulin molecule.

[0232] Exemplary antibody molecules are intact immuno-
globulin molecules, substantially intact immunoglobulin
molecules and those portions of an immunoglobulin mol-
ecule that contains the paratope, including those portions
known in the art as Fab, Fab', F (ab') Z and F (v), which
portions are preferred for use in the therapeutic methods
described herein.

[0233] Antibodies may also be bispecific, wherein one
binding domain of the antibody is a specific binding member
of'the invention, and the other binding domain has a different
specificity, e.g. to recruit an effector function or the like.
Bispecific antibodies of the present invention include wherein
one binding domain of the antibody is a specific binding
member of the present invention, including a fragment
thereof, and the other binding domain is a distinct antibody or
fragment thereof, including that of a distinct anti-EGFR anti-
body, for instance antibody 528 (U.S. Pat. No. 4,943,533), the
chimeric and humanized 225 antibody (U.S. Pat. No. 4,943,
533 and W0/9640210), an anti-de2-7 antibody such as
DH8.3 (Hills, D. etal (1995) Int. J. Cancer. 63(4), 537-543),
antibody .8 A4 and Y10 (Reist, C J et al. (1995) Cancer Res.
55(19):4375-4382; Foulon C F et al. (2000) Cancer Res. 60
(16):44534460), ICR62 (Modjtahedi H et al. (1993) Cel/
Biophys. Jan-Jun; 22 (1-3):129-46; Modjtahedi et al. (2002)
P.A.A.C.R.55(14):3140-3148, or the antibody of Wikstrand
et al (Wikstrand C. et al (1995) Cancer Res. 55 (14):3140-
3148). The other binding domain may be an antibody that
recognizes or targets a particular cell type, as in a neural or
glial cell-specific antibody. In the bispecific antibodies of the
present invention the one binding domain of the antibody of
the invention may be combined with other binding domains
or molecules which recognize particular cell receptors and/or
modulate cells in a particular fashion, as for instance an
immune modulator (e.g., interleukin(s)), a growth modulator
or cytokine (e.g. tumor necrosis factor (ITNF), and particu-
larly, the TNF bispecific modality demonstrated in U.S. Ser.
No. 60/355,838 filed Feb. 13, 2002, incorporated herein in its
entirety) or a toxin (e.g., ricin) or anti-mitotic or apoptotic
agent or factor.

[0234] Fab and F(ab'), portions of antibody molecules may
be prepared by the proteolytic reaction of papain and pepsin,
respectively, on substantially intact antibody molecules by
methods that are well-known. See, for example, U.S. Pat. No.
4,342,566 to Theofilopolous et al. Fab' antibody molecule
portions are also well-known and are produced from F (ab') 2
portions followed by reduction of the disulfide bonds linking
the two heavy chain portions as with mercaptoethanol, and
followed by alkylation of the resulting protein mercaptan
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with a reagent such as iodoacetamide. An antibody containing
intact antibody molecules is preferred herein.

[0235] The phrase “monoclonal antibody” in its various
grammatical forms refers to an antibody having only one
species of antibody combining site capable of immunoreact-
ing with a particular antigen. A monoclonal antibody thus
typically displays a single binding affinity for any antigen
with which it immunoreacts. A monoclonal antibody may
also contain an antibody molecule having a plurality of anti-
body combining sites, each immunospecific for a different
antigen; e.g., a bispecific (chimeric) monoclonal antibody.
[0236] The term “antigen binding domain” describes the
part of an antibody which comprises the area which specifi-
cally binds to and is complementary to part or all of an
antigen. Where an antigen is large, an antibody may bind to a
particular part of the antigen only, which part is termed an
epitope. An antigen binding domain may be provided by one
or more antibody variable domains. Preferably, an antigen
binding domain comprises an antibody light chain variable
region (VL) and an antibody heavy chain variable region
(VH).

[0237] “Post-translational modification” may encompass
any one of or combination of modification (s), including
covalent modification, which a protein undergoes after trans-
lation is complete and after being released from the ribosome
or on the nascent polypeptide co-translationally. Post-trans-
lational modification includes but is not limited to phospho-
rylation, myristylation, ubiquitination, glycosylation, coen-
zyme attachment, methylation and acetylation. Post-
translational modification can modulate or influence the
activity of a protein, its intracellular or extracellular destina-
tion, its stability or half-life, and/or its recognition by ligands,
receptors or other proteins. Post-translational modification
can occur in cell organelles, in the nucleus or cytoplasm or
extracellularly.

[0238] The term “specific” may be used to refer to the
situation in which one member of a specific binding pair will
not show any significant binding to molecules other than its
specific binding partner (s). The term is also applicable where
e.g. an antigen binding domain is specific for a particular
epitope which is carried by a number of antigens, in which
case the specific binding member carrying the antigen bind-
ing domain will be able to bind to the various antigens carry-
ing the epitope.

[0239] The term “comprise” generally used in the sense of
include, that is to say permitting the presence of one or more
features or components.

[0240] Theterm “consisting essentially of” refers to a prod-
uct, particularly a peptide sequence, of a defined number of
residues which is not covalently attached to a larger product.
In the case of the peptide of the invention referred to above,
those of skill in the art will appreciate that minor modifica-
tions to the N- or C-terminal of the peptide may however be
contemplated, such as the chemical modification of the ter-
minal to add a protecting group or the like, e.g. the amidation
of the C-terminus

[0241] The term “isolated” refers to the state in which spe-
cific binding members of the invention, or nucleic acid encod-
ing such binding members will be, in accordance with the
present invention. Members and nucleic acid will be free or
substantially free of material with which they are naturally
associated such as other polypeptides or nucleic acids with
which they are found in their natural environment, or the
environment in which they are prepared (e.g. cell culture)
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when such preparation is by recombinant DNA technology
practiced in vitro or in vivo. Members and nucleic acid may
be formulated with diluents or adjuvants and still for practical
purposes be isolated—for example the members will nor-
mally be mixed with gelatin or other carriers if used to coat
microtitre plates for use in immunoassays, or will be mixed
with pharmaceutically acceptable carriers or diluents when
used in diagnosis or therapy. Specific binding members may
be glycosylated, either naturally or by systems of heterolo-
gous eukaryotic cells, or they may be (for example if pro-
duced by expression in a prokaryotic cell) unglycosylated.
[0242] Also, as used herein, the terms “glycosylation” and
“glycosylated” includes and encompasses the post-transla-
tional modification of proteins, termed glycoproteins, by
addition of oligosaccarides. Oligosaccharides are added at
glycosylation sites in glycoproteins, particularly including
N-linked oligosaccharides and O-linked oligosaccharides.
N-linked oligosaccharides are added to an Asn residue, par-
ticularly wherein the Asn residue is in the sequence N-X-S/T,
where X cannot be Pro or Asp, and are the most common ones
found in glycoproteins. In the biosynthesis of N-linked gly-
coproteins, a high mannose type oligosaccharide (generally
comprised of dolichol, N-Acetylglucosamine, mannose and
glucose is first formed in the endoplasmic reticulum (ER).
The high mannose type glycoproteins are then transported
from the ER to the Golgi, where further processing and modi-
fication of the oligosaccharides occurs. 0-linked oligosaccha-
rides are added to the hydroxyl group of Ser or Thr residues.
In O-linked oligosaccharides, N-Acetylglucosamine is first
transferred to the Ser or Thr residue by N-Acetylglucosami-
nyltransferase in the ER. The protein then moves to the Golgi
where further modification and chain elongation occurs.
O-linked modifications can occur with the simple addition of
the OGlcNAc monosaccharide alone at those Ser or Thr sites
which can also under different conditions be phosphorylated
rather than glycosylated.

[0243] As used herein, “pg” means picogram, “ng” means
nanogram, “ug” or “ug” mean microgram, “mg” means mil-
ligram, “ul” or “ul” mean microliter, “ml” means milliliter,
“1” means liter.

[0244] The terms “806 antibody”, “mAb806~, “ch806”,
and any variants not specifically listed, may be used herein
interchangeably, and as used throughout the present applica-
tion and claims refer to proteinaceous material including
single or multiple proteins, and extends to those proteins
having the amino acid sequence data described herein and
presented in SEQ ID NO:2 and SEQ ID NO:4, and the chi-
meric antibody ch806 which is incorporated in and forms a
part of SEQ ID NOS:7 and 8, and the profile of activities set
forth herein and in the Claims. Accordingly, proteins display-
ing substantially equivalent or altered activity are likewise
contemplated. These modifications may be deliberate, for
example, such as modifications obtained through site-di-
rected mutagenesis, or may be accidental, such as those
obtained through mutations in hosts that are producers of the
complex or its named subunits. Also, the terms “806 anti-
body”, “mAb806” and “ch806” are intended to include within
their scope proteins specifically recited herein as well as all
substantially homologous analogs and allelic variations.
[0245] Theterms “humanized 806 antibody”, “hu806”, and
“veneered 806 antibody” and any variants not specifically
listed, may be used herein interchangeably, and as used
throughout the present application and claims refer to pro-
teinaceous material including single or multiple proteins, and

Shanghai Miracogen Inc.- Ex. 2015, Page 000168



US 2011/0076232 Al

extends to those proteins having the amino acid sequence data
described herein and presented in SEQ ID NO:42 and SEQ ID
NO:47, and the profile of activities set forth herein and in the
Claims. Accordingly, proteins displaying substantially
equivalent or altered activity are likewise contemplated.
These modifications may be deliberate, for example, such as
modifications obtained through site-directed mutagenesis, or
may be accidental, such as those obtained through mutations
in hosts that are producers of the complex or its named sub-
units. Also, the terms “humanized 806 antibody”, “hu806~,
and “veneered 806 antibody” are intended to include within
their scope proteins specifically recited herein as well as all
substantially homologous analogs and allelic variations.

[0246] The terms “175 antibody” and “mAb175”, and any
variants not specifically listed, may be used herein inter-
changeably, and as used throughout the present application
and claims refer to proteinaceous material including single or
multiple proteins, and extends to those proteins having the
amino acid sequence data described herein and presented in
SEQ ID NO:129 and SEQ ID NO:134, and the profile of
activities set forth herein and in the Claims. Accordingly,
proteins displaying substantially equivalent or altered activity
are likewise contemplated. These modifications may be
deliberate, for example, such as modifications obtained
through site-directed mutagenesis, or may be accidental, such
as those obtained through mutations in hosts that are produc-
ers of the complex or its named subunits. Also, the terms “175
antibody” and “mAb175” are intended to include within their
scope proteins specifically recited herein as well as all sub-
stantially homologous analogs and allelic variations.

[0247] The terms “124 antibody” and “mAb124”, and any
variants not specifically listed, may be used herein inter-
changeably, and as used throughout the present application
and claims refer to proteinaceous material including single or
multiple proteins, and extends to those proteins having the
amino acid sequence data described herein and presented in
SEQ ID NO:22 and SEQ ID NO:27, and the profile of activi-
ties set forth herein and in the Claims. Accordingly, proteins
displaying substantially equivalent or altered activity are like-
wise contemplated. These modifications may be deliberate,
for example, such as modifications obtained through site-
directed mutagenesis, or may be accidental, such as those
obtained through mutations in hosts that are producers of the
complex or its named subunits. Also, the terms “124 anti-
body” and “mAb124” are intended to include within their
scope proteins specifically recited herein as well as all sub-
stantially homologous analogs and allelic variations.

[0248] The terms “1133 antibody” and “mAb1133”, and
any variants not specifically listed, may be used herein inter-
changeably, and as used throughout the present application
and claims refer to proteinaceous material including single or
multiple proteins, and extends to those proteins having the
amino acid sequence data described herein and presented in
SEQ ID NO:32 and SEQ ID NO:37, and the profile of activi-
ties set forth herein and in the Claims. Accordingly, proteins
displaying substantially equivalent or altered activity are like-
wise contemplated. These modifications may be deliberate,
for example, such as modifications obtained through site-
directed mutagenesis, or may be accidental, such as those
obtained through mutations in hosts that are producers of the
complex or its named subunits. Also, the terms “11133 anti-
body” and “mAb1133” are intended to include within their
scope proteins specifically recited herein as well as all sub-
stantially homologous analogs and allelic variations.
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[0249] The amino acid residues described herein are pre-
ferred to be in the “L” isomeric form. However, residues in the
“D” isomeric form can be substituted for any L-amino acid
residue, as long as the desired functional property of immu-
noglobulin-binding is retained by the polypeptide. NH, refers
to the free amino group present at the amino terminus of a
polypeptide. COOH refers to the free carboxy group present
at the carboxy terminus of a polypeptide. In keeping with
standard polypeptide nomenclature, J. Biol Chem.,
243:3552-59 (1969), abbreviations for amino acid residues
are shown in the following Table of Correspondence:

Table of Correspondence

Symbol
1-Letter 3-Letter Amino Acid
Y Tyr tyrosine
G Gly glycine
F Phe phenylalanine
M Met methionine
A Ala alanine
S Ser serine
I Ile isoleucine
L Leu leucine
T Thr threonine
\' Val valine
P Pro proline
K Lys lysine
H His histidine
Q Gln glutamine
E Glu glutamic acid
w Trp tryptophan
R Arg arginine
D Asp aspartic acid
N Asn aspargine
C Cys cysteine

[0250] It should be noted that all amino-acid residue
sequences are represented herein by formulae whose left and
right orientation is in the conventional direction of amino
terminus to carboxy-terminus Furthermore, it should be
noted that a dash at the beginning or end of an amino acid
residue sequence indicates a peptide bond to a further
sequence of one or more amino-acid residues. The above
Table is presented to correlate the three-letter and one-letter
notations which may appear alternately herein.

[0251] A “replicon” is any genetic element (e.g., plasmid,
chromosome, virus) that functions as an autonomous unit of
DNA replication in vivo; i.e., capable of replication under its
own control.

[0252] A “vector” is a replicon, such as plasmid, phage or
cosmid, to which another DNA segment may be attached so
as to bring about the replication of the attached segment.

[0253] A “DNA molecule” refers to the polymeric form of
deoxyribonucleotides (adenine, guanine, thymine, or
cytosine) in its either single stranded form, or a double-
stranded helix. This term refers only to the primary and sec-
ondary structure of the molecule, and does not limit it to any
particular tertiary forms. Thus, this term includes double-
stranded DNA found, inter alia, in linear DNA molecules
(e.g., restriction fragments), viruses, plasmids, and chromo-
somes. In discussing the structure of particular double-
stranded DNA molecules, sequences may be described herein
according to the normal convention of giving only the
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sequence in the 5' to 3' direction along the non-transcribed
strand of DNA (i.e., the strand having a sequence homologous
to the mRNA).

[0254] An “origin of replication” refers to those DNA
sequences that participate in DNA synthesis.

[0255] A DNA “coding sequence” is a double-stranded
DNA sequence which is transcribed and translated into a
polypeptide in vivo when placed under the control of appro-
priate regulatory sequences. The boundaries of the coding
sequence are determined by a start codon at the 5' (amino)
terminus and a translation stop codon at the 3' (carboxyl)
terminus A coding sequence can include, but is not limited to,
prokaryotic sequences, cDNA from eukaryotic mRNA,
genomic DNA sequences from eukaryotic (e.g., mammalian)
DNA, and even synthetic DNA sequences. A polyadenylation
signal and transcription termination sequence will usually be
located 3' to the coding sequence.

[0256] Transcriptional and translational control sequences
are DNA regulatory sequences, such as promoters, enhanc-
ers, polyadenylation signals, terminators, and the like, that
provide for the expression of a coding sequence in a host cell.
[0257] A “promoter sequence” is a DNA regulatory region
capable of binding RNA polymerase in a cell and initiating
transcription of a downstream (3' direction) coding sequence.
For purposes of defining the present invention, the promoter
sequence is bounded at its 3' terminus by the transcription
initiation site and extends upstream (5' direction) to include
the minimum number of bases or elements necessary to ini-
tiate transcription at levels detectable above background.
Within the promoter sequence will be found a transcription
initiation site (conveniently defined by mapping with
nuclease S1), as well as protein binding domains (consensus
sequences) responsible for the binding of RNA polymerase.
Eukaryotic promoters will often, but not always, contain
“TATA” boxes and “CAT” boxes. Prokaryotic promoters con-
tain Shine Dalgarno sequences in addition to the —10 and -35
consensus sequences.

[0258] An “expression control sequence” is a DNA
sequence that controls and regulates the transcription and
translation of another DNA sequence. A coding sequence is
“under the control” of transcriptional and translational con-
trol sequences in a cell when RNA polymerase transcribes the
coding sequence into mRNA, which is then translated into the
protein encoded by the coding sequence.

[0259] A “signal sequence” can be included before the
coding sequence. This sequence encodes a signal peptide,
N-terminal to the polypeptide, that communicates to the host
cell to direct the polypeptide to the cell surface or secrete the
polypeptide into the media, and this signal peptide is clipped
off by the host cell before the protein leaves the cell. Signal
sequences can be found associated with a variety of proteins
native to prokaryotes and eukaryotes.

[0260] The term “oligonucleotide,” as used herein in refer-
ring to the probe of the present invention, is defined as a
molecule comprised of two or more ribonucleotides, prefer-
ably more than three. Its exact size will depend upon many
factors which, in turn, depend upon the ultimate function and
use of the oligonucleotide.

[0261] The term “primer” as used herein refers to an oligo-
nucleotide, whether occurring naturally as in a purified
restriction digest or produced synthetically, which is capable
of acting as a point of initiation of synthesis when placed
under conditions in which synthesis of a primer extension
product, which is complementary to a nucleic acid strand, is
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induced, i.e., in the presence of nucleotides and an inducing
agent such as a DNA polymerase and at a suitable tempera-
ture and pH. The primer may be either single-stranded or
double-stranded and must be sufficiently long to prime the
synthesis of the desired extension product in the presence of
the inducing agent. The exact length of the primer will depend
upon many factors, including temperature, source of primer
and use of the method. For example, for diagnostic applica-
tions, depending on the complexity ofthe target sequence, the
oligonucleotide primer typically contains 15-25 or more
nucleotides, although it may contain fewer nucleotides.
[0262] The primers herein are selected to be “substantially”
complementary to different strands of a particular target DNA
sequence. This means that the primers must be sufficiently
complementary to hybridize with their respective strands.
Therefore, the primer sequence need not reflect the exact
sequence of the template. For example, a non-complementary
nucleotide fragment may be attached to the 5' end of the
primer, with the remainder of the primer sequence being
complementary to the strand. Alternatively, non-complemen-
tary bases or longer sequences can be interspersed into the
primer, provided that the primer sequence has sufficient
complementarity with the sequence of the strand to hybridize
therewith and thereby form the template for the synthesis of
the extension product.

[0263] As used herein, the terms “restriction endonu-
cleases” and “restriction enzymes” refer to bacterial
enzymes, each of which cut double-stranded DNA at or near
a specific nucleotide sequence.

[0264] A cell has been “transformed” by exogenous or
heterologous DNA when such DNA has been introduced
inside the cell. The transforming DNA may or may not be
integrated (covalently linked) into chromosomal DNA mak-
ing up the genome of the cell. In prokaryotes, yeast, and
mammalian cells for example, the transforming DNA may be
maintained on an episomal element such as a plasmid. With
respect to eukaryotic cells, a stably transformed cell is one in
which the transforming DNA has become integrated into a
chromosome so that it is inherited by daughter cells through
chromosome replication. This stability is demonstrated by the
ability of the eukaryotic cell to establish cell lines or clones
comprised of a population of daughter cells containing the
transforming DNA. A “clone” is a population of cells derived
from a single cell or common ancestor by mitosis. A “cell
line” is a clone of a primary cell that is capable of stable
growth in vitro for many generations.

[0265] Two DNA sequences are “substantially homolo-
gous” when at least about 75% (preferably at least about 80%,
and most preferably at least about 90 or 95%) of the nucle-
otides match over the defined length of the DNA sequences.
Sequences that are substantially homologous can be identi-
fied by comparing the sequences using standard software
available in sequence data banks, or in a Southern hybridiza-
tion experiment under, for example, stringent conditions as
defined for that particular system. Defining appropriate
hybridization conditions is within the skill of the art. See, e.g.,
Maniatis et al., supra; DNA Cloning, Vols. I & 11, supra;
Nucleic Acid Hybridization, supra.

[0266] Itshould be appreciated that also within the scope of
the present invention are DNA sequences encoding specific
binding members (antibodies) of the invention which code for
antibodies having the disclosed sequences but which are
degenerate to such sequences. By “degenerate to” is meant
that a different three-letter codon is used to specity a particu-
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lar amino acid. It is well known in the art that the following
codons can be used interchangeably to code for each specific

amino acid:

Phenylalanine (Phe or F)
Leucine (Leuor L)

Isoleucine (He or I)
Methionine (Met or M)
Valine (Valor V)

Serine (Ser or S)

Proline (Pro or P)
Threonine (Thr or T)
Alanine (Ala or A)
Tyrosine (Tyr orY)
Histidine (His or H)
Glutamine (Gln or Q)
Asparagine (Asn or N)
Lysine (Lys or K)
Aspartic Acid (Asp or D)
Glutamic Acid (Glu or E)
Cysteine (Cys or C)
Arginine (Arg or R)

Glycine (Gly or G)
Tryptophan (Trp or W)

UUU or UUC

UUA or UUG or CUU or CUC or CUA
or CUG

AUU or AUC or AUA

AUG

GUU or GUC of GUA or GUG

UCU or UCC or UCA or UCG or AGU
or AGC

CCU or CCC or CCA or CCG

ACU or ACC or ACA or ACG

GCU or GCG or GCA or GCG

UAU or UAC

CAU or CAC

CAA or CAG

AAU or AAC

AAA or AAG

GAU or GAC

GAA or GAG

UGU or UGC

CGU or CGC or CGA or CGG or AGA
or AGG

GGU or GGC or GGA or GGG

UGG

Termination codon UAA (ochre) or UAG (amber)

or UGA (opal)

[0267] It should be understood that the codons specified
above are for RNA sequences. The corresponding codons for
DNA have a T substituted for U.

[0268] Mutations can be made in, for example, the dis-
closed sequences of antibodies of the present invention, such
that a particular codon is changed to a codon which codes for
a different amino acid. Such a mutation is generally made by
making the fewest nucleotide changes possible. A substitu-
tion mutation of this sort can be made to change an amino acid
in the resulting protein in a non-conservative manner (i.e., by
changing the codon from an amino acid belonging to a group-
ing of amino acids having a particular size or characteristic to
an amino acid belonging to another grouping) or in a conser-
vative manner (i.e., by changing the codon from an amino
acid belonging to a grouping of amino acids having a particu-
lar size or characteristic to an amino acid belonging to the
same grouping). Such a conservative change generally leads
to less change in the structure and function of the resulting
protein. A non-conservative change is more likely to alter the
structure, activity or function of the resulting protein. The
present invention should be considered to include sequences
containing conservative changes which do not significantly
alter the activity or binding characteristics of the resulting
protein.

[0269] The following is one example of various groupings
of amino acids:

Amino Acids with Nonpolar R Groups

Alanine, Valine, Leucine, Isoleucine, Proline, Phenylalanine,
Tryptophan, Methionine

[0270] Amino Acids with Uncharged Polar R Groups

Glycine, Serine, Threonine, Cysteine, Tyrosine, Asparagine,
Glutamine
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[0271] Amino Acids with Charged Polar R Groups (Nega-
tively Charged at Ph 6.0)

Aspartic acid, Glutamic acid

Basic Amino Acids (Positively Charged at pH 6.0)

Lysine, Arginine, Histidine (at pH 6.0)

[0272] Another grouping may be those amino acids with
phenyl groups:

Phenylalanine, Tryptophan, Tyrosine

[0273] Another grouping may be according to molecular
weight (i.e., size of R groups):

Glycine 75
Alanine 89
Serine 105
Proline 115
Valine 117
Threonine 119
Cysteine 121
Leucine 131
Isoleucine 131
Asparagine 132
Aspartic acid 133
Glutamine 146
Lysine 146
Glutamic acid 147
Methionine 149
Histidine (at pH 6.0) 155
Phenylalanine 165
Arginine 174
Tyrosine 181
Tryptophan 204

[0274] Particularly preferred substitutions are:
[0275] Lys for Arg and vice versa such that a positive
charge may be maintained;
[0276] Glu for Asp and vice versa such that a negative
charge may be maintained;
[0277] Ser for Thr such that a free —OH can be main-
tained; and
[0278] Gin for Asn such that a free NH, can be main-
tained.
[0279] Amino acid substitutions may also be introduced to
substitute an amino acid with a particularly preferable prop-
erty. For example, a Cys may be introduced a potential site for
disulfide bridges with another Cys. A His may be introduced
as a particularly “catalytic” site (i.e., His can act as an acid or
base and is the most common amino acid in biochemical
catalysis). Pro may be introduced because of its particularly
planar structure, which induces. (3-turns in the protein’s
structure.
[0280] Two amino acid sequences are “substantially
homologous” when at least about 70% of the amino acid
residues (preferably at least about 80%, and most preferably
at least about 90 or 95%) are identical, or represent conser-
vative substitutions.
[0281] A “heterologous” region of the DNA construct is an
identifiable segment of DNA within a larger DNA molecule
that is not found in association with the larger molecule in
nature. Thus, when the heterologous region encodes a mam-
malian gene, the gene will usually be flanked by DNA that
does not flank the mammalian genomic DNA in the genome
of the source organism. Another example of a heterologous
coding sequence is a construct where the coding sequence

Shanghai Miracogen Inc.- Ex. 2015, Page 000171



US 2011/0076232 Al

itself is not found in nature (e.g., a cDNA where the genomic
coding sequence contains introns, or synthetic sequences
having codons different than the native gene). Allelic varia-
tions or naturally-occurring mutational events do not give rise
to a heterologous region of DNA as defined herein.

[0282] The phrase “pharmaceutically acceptable” refers to
molecular entities and compositions that are physiologically
tolerable and do not typically produce an allergic or similar
untoward reaction, such as gastric upset, dizziness and the
like, when administered to a human.

[0283] The phrase “therapeutically effective amount” is
used herein to mean an amount sufficient to prevent, and
preferably reduce by at least about 30 percent, preferably by
at least 50 percent, preferably by at least 70 percent, prefer-
ably by at least 80 percent, preferably by at least 90%, a
clinically significant change in the growth or progression or
mitotic activity of a target cellular mass, group of cancer cells
or tumor, or other feature of pathology. For example, the
degree of EGFR activation or activity or amount or number of
EGFR positive cells, particularly of antibody or binding
member reactive or positive cells may be reduced.

[0284] A DNA sequence is “operatively linked” to an
expression control sequence when the expression control
sequence controls and regulates the transcription and trans-
lation of that DNA sequence. The term “operatively linked”
includes having an appropriate start signal (e.g., ATG) in front
of the DNA sequence to be expressed and maintaining the
correct reading frame to permit expression of the DNA
sequence under the control of the expression control
sequence and production of the desired product encoded by
the DNA sequence. If a gene that one desires to insert into a
recombinant DNA molecule does not contain an appropriate
start signal, such a start signal can be inserted in front of the
gene.

[0285] The term “standard hybridization conditions” refers
to salt and temperature conditions substantially equivalent to
5xSSC and 65° C. for both hybridization and wash. However,
one skilled in the art will appreciate that such “standard
hybridization conditions™ are dependent on particular condi-
tions including the concentration of sodium and magnesium
in the buffer, nucleotide sequence length and concentration,
percent mismatch, percent formamide, and the like. Also
important in the determination of “standard hybridization
conditions” is whether the two sequences hybridizing are
RNA-RNA, DNA-DNA or RNA-DNA. Such standard
hybridization conditions are easily determined by one skilled
in the art according to well known formulae, wherein hybrid-
ization is typically 10-20° C. below the predicted or deter-
mined Tm with washes of higher stringency, if desired.
[0286] The present invention provides a novel specific
binding member, particularly an antibody or fragment
thereof, including immunogenic fragments, which recog-
nizes an EGFR epitope which is found in tumorigenic, hyper-
proliferative or abnormal cells wherein the epitope is
enhanced or evident upon aberrant post-translational modifi-
cation and not detectable in normal or wild-type cells. In a
particular but nonlimiting embodiment, the binding member,
such as the antibody, recognizes an EGFR epitope which is
enhanced or evident upon simple carbohydrate modification
or early glycosylation and is reduced or not evident in the
presence of complex carbohydrate modification or glycosy-
lation. The specific binding member, such as the antibody or
fragment thereof, does not bind to or recognize normal or
wild-type cells containing normal or wild-type EGFR epitope
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in the absence of overexpression and in the presence of nor-
mal EGFR post-translational modification.

[0287] The present invention further provides novel anti-
bodies 806, 175, 124, 1133, ch806, and hu806 and fragment
thereof, including immunogenic fragments, which recog-
nizes an EGFR epitope, particularly the EGFR peptide
(s7;CGADSYEMEEDGVRKC,,, (SEQ ID NO:14)), which
is exposed in tumorigenic, hyperproliferative or abnormal
cells wherein the epitope is enhanced,

revealed, or evident and not detectable in normal or wild-type
cells. In a particular but non-limiting embodiment, the anti-
body recognizes an EGFR epitope which is enhanced or
evident upon simple carbohydrate modification or early gly-
cosylation and is reduced or not evident in the presence of
complex carbohydrate modification or glycosylation. The
antibody or fragment thereof does not bind to or recognize
normal or wild-type cells containing normal or wild-type
EGFR epitope in the absence of overexpression, amplifica-
tion, or a tumorigenic event.

[0288] In a particular aspect of the invention and as stated
above, the present inventors have discovered the novel mono-
clonal antibodies 806, 175, 124, 1133, ch806, and hu806
which specifically recognize amplified wild-type EGFR and
the de2-7 EGFR, yet bind to an epitope distinct from the
unique junctional peptide of the de2-7 EGFR mutation. Addi-
tionally, while mAb806, mAb175, mAb124, mAb1133, and
hu806 do not recognize the normal, wild-type EGFR
expressed on the cell surface of glioma cells, they do bind to
the extracellular domain of the EGFR immobilized on the
surface of ELISA plates, indicating a conformational epitope
with a polypeptide aspect.

[0289] Importantly, mAb806, mAbl75, —mAbl24,
mAb1133, ch806, and hu806 do not bind significantly to
normal tissues such as liver and skin, which express levels of
endogenous wtEGFR that are higher than in most other nor-
mal tissues, but wherein EGFR is not overexpressed or ampli-
fied. Thus, mAb806, mAb175, mAb124, mAb1133, and
hu806 demonstrate novel and useful specificity, recognizing
de2-7 EGFR and amplified EGFR, while not recognizing
normal, wild-type EGFR or the unique junctional peptide
which is characteristic of de2-7 EGFR. In a preferred aspect
mAb806, mAb175, mAb124, mAb1133, and hu806 of the
present invention comprises the VH and VL chain CDR
domain amino acid sequences depicted in FIGS. 14B and
15B; 74B and 75B; 51B and 51D; 52B and 52D; and 55A and
55B, respectively (SEQ ID NOS:2 and 4; 129 and 134;22 and
27,32 and 37; and 42 and 47, respectively; SEQ 1D NO:42
including the hu806 VH chain signal peptide and VH chain
sequences of SEQ ID NOS:163 and 164, respectively, and
SEQ ID NO:47 including the hu806 VL chain signal peptide
and VL chain sequences of SEQ ID NOS: 165 and 166,
respectively).

[0290] In another aspect, the invention provides an anti-
body capable of competing with the 175 antibody, under
conditions in which at least 10% of an antibody having the
VH and VL chain sequences of the 175 antibody (SEQ ID
NOS:129 and 134, respectively) is blocked from binding to
de2-7EGFR by competition with such an antibody in an
ELISA assay. As set forth above, anti-idiotype antibodies are
contemplated herein.

[0291] The present invention relates to specific binding
members, particularly antibodies or fragments thereof, which
recognizes an EGFR epitope which is present in cells express-
ing amplified EGFR or expressing the de2-7 EGFR and not

Shanghai Miracogen Inc.- Ex. 2015, Page 000172



US 2011/0076232 Al

detectable in cells expressing normal or wild-type EGFR,
particularly in the presence of normal posttranslational modi-
fication.

[0292] It is further noted and herein demonstrated that an
additional non-limiting observation or characteristic of the
antibodies of the present invention is their recognition of their
epitope in the presence of high mannose groups, which is a
characteristic of early glycosylation or simple carbohydrate
modification. Thus, altered or aberrant glycosylation facili-
tates the presence and/or recognition of the antibody epitope
or comprises a portion of the antibody epitope.

[0293] Glycosylation includes and encompasses the post-
translational modification of proteins, termed glycoproteins,
by addition of oligosaccarides. Oligosaccharides are added at
glycosylation sites in glycoproteins, particularly including
N-linked oligosaccharides and O-linked oligosaccharides.
N-linked oligosaccharides are added to an Asn residue, par-
ticularly wherein the Asn residue is in the sequence N-X-S/T,
where X cannot be Pro or Asp, and are the most common ones
found in glycoproteins. In the biosynthesis of N-linked gly-
coproteins, a high mannose type oligosaccharide (generally
comprised of dolichol, N-Acetylglucosamine, mannose and
glucose is first formed in the endoplasmic reticulum (ER).
The high mannose type glycoproteins are then transported
from the ER to the Golgi, where further processing and modi-
fication of the oligosaccharides normally occurs. O-linked
oligosaccharides are added to the hydroxyl group of Ser or
Thr residues. In O-linked oligosaccharides, N Acetylglu-
cosamine is first transferred to the Ser or Thr residue by N
Acetylglucosaminyltransferase in the ER. The protein then
moves to the Golgi where further modification and chain
elongation occurs.

[0294] In a particular aspect of the invention and as stated
above, the present inventors have discovered novel mono-
clonal antibodies, exemplified herein by the antibodies des-
ignated mAb806 (and its chimeric ch806), mAbl175,
mAb124, mAb1133, and hu806 which specifically recognize
amplified wild-type EGFR and the de2-7 EGFR, yet bind to
an epitope distinct from the unique junctional peptide of the
de2-7 EGFR mutation. The antibodies of the present inven-
tion specifically recognize overexpressed EGFR, including
amplified EGFR and mutant EGFR (exemplified herein by
the de2-7 mutation), particularly upon aberrant post-transla-
tional modification. Additionally, while these antibodies do
not recognize the normal, wild-type EGFR expressed on the
cell surface of glioma cells, they do bind to the extracellular
domain of the EGFR immobilized on the surface of ELISA
plates, indicating a conformational epitope with a polypep-
tide aspect. Importantly, these antibodies do not bind signifi-
cantly to normal tissues such as liver and skin, which express
levels of endogenous wtEGFR that are higher than in most
other normal tissues, but wherein EGFR is not overexpressed
or amplified. Thus, these antibodies demonstrate novel and
useful specificity, recognizing de2-7 EGFR and amplified
EGFR, while not recognizing normal, wild-type EGFR or the
unique junctional peptide which is characteristic of de2-7
EGFR.

[0295] In apreferred aspect, the antibodies are ones which
have the characteristics of the antibodies which the inventors
have identified and characterized, in particular recognizing
amplified EGFR and de2-7EGFR. In particularly preferred
aspects, the antibodies are mAb806, mAb175, mAb124,
mAb1133, and huB06 or active fragments thereof. In a further
preferred aspect the antibody of the present invention com-
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prises the VH and VL chain amino acid sequences depicted
FIGS. 16 and 17; 74B and 75B; 51B and 51D, 52B and 52D;
and 55A and 55B, respectively.

[0296] Preferably the epitope of the specific binding mem-
ber or antibody is located within the region comprising resi-
dues 273-501 of the mature normal or wild-type EGFR
sequence, and preferably the epitope comprises residues 287-
302 of the mature normal or wild-type EGFR sequence (SEQ
ID NO:14). Therefore, also provided are specific binding
proteins, such as antibodies, which bind to the de2-7 EGFR at
an epitope located within the region comprising residues
273-501 of the EGFR sequence, and comprising residues
287-302 of the EGFR sequence (SEQ ID NO:14). The
epitope may be determined by any conventional epitope map-
ping techniques known to the person skilled in the art. Alter-
natively, the DNA sequences encoding residues 273-501 and
287-302 (SEQ ID NO:14) could be digested, and the resultant
fragments expressed in a suitable host. Antibody binding
could be determined as mentioned above.

[0297] In particular, the member will bind to an epitope
comprising residues 273-501, and more specifically compris-
ing residues 287-302 (SEQ ID NO:14), of the mature normal
or wild-type EGFR. However other antibodies which show
the same or a substantially similar pattern of reactivity also
form an aspect of the invention. This may be determined by
comparing such members with an antibody comprising the
VH and VL chain domains shown in SEQ ID NOS:2 and 4;
129 and 134; 22 and 27; 32 and 37; and 42 and 47, respec-
tively. The comparison will typically be made using a Western
blot in which binding members are bound to duplicate blots
prepared from a nuclear preparation of cells so that the pattern
of binding can be directly compared.

[0298] In another aspect, the invention provides an anti-
body capable of competing with mAb806 under conditions in
which at least 10% of an antibody having the VH and VL
chain sequences of one of such antibodies is blocked from
binding to de2-7EGFR by competition with such an antibody
in an ELISA assay. As set forth above, anti-idiotype antibod-
ies are contemplated and are illustrated herein.

[0299] In another aspect, the invention provides an anti-
body capable of competing with mAb175, mAb124, and/or
mAb1133 under conditions in which at least 10% of an anti-
body having the VH and VL chain sequences of one of such
antibodies is blocked from binding to de2-7EGFR by com-
petition with such an antibody in an ELIS A assay. As set forth
above, anti-idiotype antibodies are contemplated and are
illustrated herein.

[0300] In another aspect, the invention provides an anti-
body capable of competing with mAb806, mAbl175,
mAb124, mAb1133 and/or hu806, under conditions in which
at least 10% of an antibody having the VH and VL chain
sequences of one of such antibodies is blocked from binding
to de2-7EGFR by competition with such an antibody in an
ELISA assay. As set forth above, anti-idiotype antibodies are
contemplated and are illustrated herein.

[0301] Anisolated polypeptide consisting essentially of the
epitope comprising residues 273-501 and more specifically
comprising residues 287-302 (SEQ ID NO:14) of the mature
wild-type EGFR forms another aspect of the present inven-
tion. The peptide of the invention is particularly useful in
diagnostic assays or kits and therapeutically or prophylacti-
cally, including as an anti-tumor or anti-cancer vaccine. Thus
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compositions of the peptide of the present invention include
pharmaceutical composition and immunogenic composi-
tions.

Diagnostic and Therapeutic Uses

[0302] The unique specificity of the specific binding mem-
bers, particularly antibodies or fragments thereof, of the
present invention, whereby the binding member (s) recognize
an EGFR epitope which is found in tumorigenic, hyperpro-
liferative or abnormal cells and not detectable in normal or
wild-type cells and wherein the epitope is enhanced or evi-
dent upon aberrant post-translational modification and
wherein the member (s) bind to the de2-7 EGFR and ampli-
fied EGFR but not the wtEGFR, provides diagnostic and
therapeutic uses to identify, characterize, target and treat,
reduce or eliminate a number of tumorigenic cell types and
tumor types, for example head and neck, breast, lung, bladder
or prostate tumors and glioma, without the problems associ-
ated with normal tissue uptake that may be seen with previ-
ously known EGFR antibodies. Thus, cells overexpressing
EGFR (e.g. by amplification or expression of a mutant or
variant EGFR), particularly those demonstrating aberrant
post-translational modification may be recognized, isolated,
characterized, targeted and treated or eliminated utilizing the
binding member (s), particularly antibody (ies) or fragments
thereof of the present invention.

[0303] Ina further aspect of the invention, there is provided
a method of treatment of a tumor, a cancerous condition, a
precancerous condition, and any condition related to or
resulting from hyperproliferative cell growth comprising
administration of mAb806, mAb175, mAb124, mAb1133,
and/or hu806.

[0304] The antibodies of the present invention can thus
specifically categorize the nature of EGFR tumors or tumori-
genic cells, by staining or otherwise recognizing those tumors
or cells wherein EGFR overexpression, particularly amplifi-
cation and/or EGFR mutation, particularly de2-7EGFR, is
present. Further, the antibodies of the present invention, as
exemplified by mAb806 (and chimeric antibody ch806),
mAb175, mAb124, mAb1133, and hu806, demonstrate sig-
nificant in vivo anti-tumor activity against tumors containing
amplified EGFR and against de2-7 EGFR positive
xenografts.

[0305] As outlined above, the inventors have found that the
specific binding member of the invention recognizes tumor-
associated forms of the EGFR (de2-7 EGFR and amplified
EGFR) but not the normal, wild-type receptor when
expressed in normal cells. It is believed that antibody recog-
nition is dependent upon an aberrant posttranslational modi-
fication (e.g., a unique glycosylation, acetylation or phospho-
rylation variant) of the EGFR expressed in cells exhibiting
overexpression of the EGFR gene.

[0306] As described below, antibodies of the present inven-
tion have been used in therapeutic studies and shown to
inhibit growth of overexpressing (e.g. amplified) EGFR
xenografts and human de2-7 EGFR expressing xenografts of
human tumors and to induce significant necrosis within such
tumors.

[0307] Moreover, the antibodies of the present invention
inhibit the growth of intracranial tumors in a preventative
model. This model involves injecting glioma cells expressing
de2-7 EGFR into nude mice and then injecting the antibody
intracranially either on the same day or within 1 to 3 days,
optionally with repeated doses. The doses of antibody are
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suitably about 10 pg. Mice injected with antibody are com-
pared to controls, and it has been found that survival of the
treated mice is significantly increased.

[0308] Therefore, in a further aspect of the invention, there
is provided a method of treatment of a tumor, a cancerous
condition, a precancerous condition, and any condition
related to or resulting from hyperproliferative cell growth
comprising administration of a specific binding member of
the invention.

[0309] Antibodies of the present invention are designed to
be used in methods of diagnosis and treatment of tumors in
human or animal subjects, particularly epithelial tumors.
These tumors may be primary or secondary solid tumors of
any type including, but not limited to, glioma, breast, lung,
prostate, head or neck tumors.

Binding Member and Antibody Generation

[0310] The general methodology for making monoclonal
antibodies by hybridomas is well known Immortal, antibody-
producing cell lines can also be created by techniques other
than fusion, such as direct transformation of B lymphocytes
with oncogenic DNA, or transfection with Epstein-Barr
virus. See, e.g., M. Schreier et al., “Hybridoma Techniques”
(1980); Hammering et al., “Monoclonal Antibodies And T
cell Hybridomas” (1981); Kennett et al., “Monoclonal Anti-
bodies™ (1980); see also U.S. Pat. Nos. 4,341,761; 4,399,121,
4,427783; 4,444,887; 4,451,570, 4,466,917; 4,472,500,
4,491,632; and 4,493,890.

[0311] Panels of monoclonal antibodies produced against
EFGR can be screened for various properties; i.e., isotype,
epitope, affinity, etc. Of particular interest are monoclonal
antibodies that mimic the activity of EFGR or its subunits.
Such monoclonals can be readily identified in specific bind-
ing member activity assays. High affinity antibodies are also
useful when immunoaffinity purification of native or recom-
binant specific binding member is possible.

[0312] Methods for producing polyclonal anti-EFGR anti-
bodies are well-known in the art. See U.S. Pat. No. 4,493,795
to Nestor et al. A monoclonal antibody, typically containing
Fab and/or F (ab") 2 portions of useful antibody molecules,
can be prepared using the hybridoma technology described in
Antibodies-A Laboratory Manual, Harlow and Lane, eds.,
Cold Spring Harbor Laboratory, New York (1988), which is
incorporated herein by reference. Briefly, to form the hybri-
doma from which the monoclonal antibody composition is
produced, a myeloma or other self-perpetuating cell line is
fused with lymphocytes obtained from the spleen of a mam-
mal hyperimmunized with an appropriate EGFR.

[0313] Splenocytes are typically fused with myeloma cells
using polyethylene glycol (PEG) 6000. Fused hybrids are
selected by their sensitivity to HAT. Hybridomas producing a
monoclonal antibody useful in practicing this invention are
identified by their ability to immunoreact with the present
antibody or binding member and their ability to inhibit speci-
fied tumorigenic or hyperproliferative activity in target cells.
[0314] A monoclonal antibody useful in practicing the
present invention can be produced by initiating a monoclonal
hybridoma culture comprising a nutrient medium containing
a hybridoma that secretes antibody molecules of the appro-
priate antigen specificity. The culture is maintained under
conditions and for a time period sufficient for the hybridoma
to secrete the antibody molecules into the medium. The anti-
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body-containing medium is then collected. The antibody
molecules can then be further isolated by well-known tech-
niques.

[0315] Media useful for the preparation of these composi-
tions are both well-known in the art and commercially avail-
able and include synthetic culture media, inbred mice and the
like. An exemplary synthetic medium is Dulbecco’s minimal
essential medium (DMEM; Dulbecco et al., Virol. 8:396
(1959)) supplemented with 4.5 gm/l glucose, 20 mm
glutamine, and 20% fetal calf serum. An exemplary inbred
mouse strain is the Balb/c.

[0316] Methods for producing monoclonal anti-EGFR
antibodies are also well-known in the art. See Niman et al.,
Proc. Natl. Acad. Sci. USA, 80:4949-4953 (1983). Typically,
the EGFR or a peptide analog is used either alone or conju-
gated to an immunogenic carrier, as the immunogen in the
before described procedure for producing anti-EGFR mono-
clonal antibodies. The hybridomas are screened for the ability
to produce an antibody that immunoreacts with the EGFR
present in tumorigenic, abnormal or hyperproliferative cells.
Other anti-EGFR antibodies include but are not limited to the
HuMAX-EGFr antibody from Genmab/Medarex, the 108
antibody (ATCC HB9764) and U.S. Pat. No. 6,217,866, and
antibody 14E1 from Schering A G (U.S. Pat. No. 5,942,602).

Recombinant Binding Members, Chimerics, Bispecifics and
Fragments

[0317] In general, the CDRI1 regions, comprising amino
acid sequences substantially as set out as the CDR1 regions of
SEQIDNOS:2 and 4; 129 and 134; 22 and 27;32 and 37; and
42 and 47, respectively, will be carried in a structure which
allows for binding of the CDR1 regions to an tumor antigen.
Inthe case of the CDR1 region of SEQ ID NO:4, for example,
this is preferably carried by the VL chain region of SEQ ID
NO:4 (and similarly for the other recited sequences).

[0318] In general, the CDR2 regions, comprising amino
acid sequences substantially as set out as the CDR2 regions of
SEQIDNOS:2 and 4; 129 and 134; 22 and 27;32 and 37; and
42 and 47, respectively, will be carried in a structure which
allows for binding of the CDR2 regions to an tumor antigen.
Inthe case of the CDR2 region of SEQ ID NO:4, for example,
this is preferably carried by the VL chain region of SEQ ID
NO:4 (and similarly for the other recited sequences).

[0319] In general, the CDR3 regions, comprising amino
acid sequences substantially as set out as the CDR3 regions of
SEQIDNOS:2 and 4; 129 and 134; 22 and 27;32 and 37; and
42 and 47, respectively, will be carried in a structure which
allows for binding of the CDR3 regions to an tumor antigen.
Inthe case of the CDR3 region of SEQ ID NO:4, for example,
this is preferably carried by the VL chain region of SEQ ID
NO:4 (and similarly for the other recited sequences).

[0320] By “substantially as set out” it is meant that that
CDR regions, for example CDR3 regions, of the invention
will be either identical or highly homologous to the specified
regions of SEQ ID NOS:2 and 4; 129 and 134; 22 and 27; 32
and 37; and 42 and 47, respectively. By “highly homologous”
it is contemplated that only a few substitutions, preferably
from 1 to 8, preferably from 1 to 5, preferably from 1 to 4, or
from 1 to 3 or 1 or 2 substitutions may be made in one or more
of'the CDRs. It is also contemplated that such terms include
truncations to the CDRs, so long as the resulting antibody
exhibits the unique properties of the class of antibodies dis-
cussed herein, as exhibited by mAb806, mAb175, mAb124,
mAb1133 and hu806.
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[0321] The structure for carrying the CDRs of the inven-
tion, in particular CDR3, will generally be of an antibody
heavy or light chain sequence or substantial portion thereof in
which the CDR regions are located at locations correspond-
ing to the CDR region of naturally occurring VH and VL.
chain antibody variable domains encoded by rearranged
immunoglobulin genes. The structures and locations of
immunoglobulin variable domains may be determined by
reference to Kabat, E. A. et al, Sequences of Proteins of
Immunological Interest. 4th Edition. US Department of
Health and Human Services. 1987, and updates thereof, now
available on the Internet (http://immuno.bme.nwu.edu)).
Moreover, as is known to those of skill in the art, CDR
determinations can be made in various ways. For example,
Kabat, Chothia and combined domain determination analy-
ses may be used. In this regard, see for example http://www.
bioinf.org.uk/abs/#cdrid.

[0322] Preferably, the amino acid sequences substantially
as set out as the VH chain CDR residues in the inventive
antibodies are in a human heavy chain variable domain or a
substantial portion thereof, and the amino acid sequences
substantially as set out as the VL chain CDR residues in the
inventive antibodies are in a human light chain variable
domain or a substantial portion thereof.

[0323] The variable domains may be derived from any ger-
mline or rearranged human variable domain, or may be a
synthetic variable domain based on consensus sequences of
known human variable domains. The CDR3-derived
sequences of the invention, for example, as defined in the
preceding paragraph, may be introduced into a repertoire of
variable domains lacking CDR3 regions, using recombinant
DNA technology.

[0324] For example, Marks et al (Bio/Technology, 1992,
10:779-783) describe methods of producing repertoires of
antibody variable domains in which consensus primers
directed at or adjacent to the 5' end of the variable domain area
are used in conjunction with consensus primers to the third
framework region of human VH genes to provide a repertoire
of VH variable domains lacking a CDR3. Marks et al further
describe how this repertoire may be combined with a CDR3
of a particular antibody. Using analogous techniques, the
CDR3-derived sequences of the present invention may be
shuffled with repertoires of VH or VL, domains lacking a
CDR3, and the shuffled complete VH or VL. domains com-
bined with a cognate VL or VH domain to provide specific
binding members of the invention. The repertoire may then be
displayed in a suitable host system such as the phage display
system of W(092/01047 so that suitable specific binding
members may be selected. A repertoire may consist of from
anything from 10* individual members upwards, for example
from 10° to 10® or 10*° members.

[0325] Analogous shuffling or combinatorial techniques
are also disclosed by Stemmer (Nature, 1994, 370:389-391),
who describes the technique in relation to a p-lactamase gene
but observes that the approach may be used for the generation
of antibodies.

[0326] A further alternative is to generate novel VH or VL
regions carrying the CDR3 derived sequences of the inven-
tion using random mutagenesis of, for example, the mAb806
VH or VL genes to generate mutations within the entire
variable domain. Such a technique is described by Gram et al
(1992, Proc. Natl. Acad. Sci., USA, 89:3576-3580), who used
error-prone PCR.
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[0327] Another method which may be used is to direct
mutagenesis to CDR regions of VH or VL genes. Such tech-
niques are disclosed by Barbas et al, (1994, Proc. Natl. Acad.
Sci., USA, 91:3809-3813) and Schier et al. (1996, J. Mol.
Biol. 263:551-567).

[0328] All the above described techniques are known as
such in the art and in themselves do not form part of the
present invention. The skilled person will be able to use such
techniques to provide specific binding members of the inven-
tion using routine methodology in the art.

[0329] A substantial portion of an immunoglobulin vari-
able domain will comprise at least the three CDR regions,
together with their intervening framework regions. Prefer-
ably, the portion will also include at least about 50% of either
or both of the first and fourth framework regions, the 50%
being the C-terminal 50% of the first framework region and
the N-terminal 50% of the fourth framework region. Addi-
tional residues at the N-terminal or C-terminal end of the
substantial part of the variable domain may be those not
normally associated with naturally occurring variable domain
regions. For example, construction of specific binding mem-
bers of the present invention made by recombinant DNA
techniques may result in the introduction of N- or C-terminal
residues encoded by linkers introduced to facilitate cloning or
other manipulation steps. Other manipulation steps include
the introduction of linkers to join variable domains of the
invention to further protein sequences including immunoglo-
bulin heavy chains, other variable domains (for example in
the production of diabodies) or protein labels as discussed in
more detail below.

[0330] Although in a preferred aspect of the invention spe-
cific binding members comprising a pair of binding domains
based on sequences substantially set out in SEQ ID NOS:2
and 4; 129 and 134; 22 and 27; 32 and 37; and 42 and 47,
respectively, are preferred, single binding domains based on
these sequences form further aspects of the invention. In the
case of the binding domains based on the sequence substan-
tially set out in VH chains, such binding domains may be used
as targeting agents for tumor antigens since it is known that
immunoglobulin VH domains are capable of binding target
antigens in a specific manner.

[0331] In the case of ecither of the single chain specific
binding domains, these domains may be used to screen for
complementary domains capable of forming a two-domain
specific binding member which has in vivo properties as good
as or equal to the mAb806, ch806, mAb175, mAb124,
mAb1133 and hu806 antibodies disclosed herein.

[0332] This may be achieved by phage display screening
methods using the so-called hierarchical dual combinatorial
approach as disclosed in U.S. Pat. No. 5,969,108 in which an
individual colony containing either an H or LL chain clone is
used to infect a complete library of clones encoding the other
chain (L or H) and the resulting two-chain specific binding
member is selected in accordance with phage display tech-
niques such as those described in that reference. This tech-
nique is also disclosed in Marks et al, ibid.

[0333] Specific binding members of the present invention
may further comprise antibody constant regions or parts
thereof. For example, specific binding members based on VL,
chain sequences may be attached at their C-terminal end to
antibody light chain constant domains including human Ck of
CA chains, preferably CA chains. Similarly, specific binding
members based on VH chain sequences may be attached at
their C-terminal end to all or part of an immunoglobulin
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heavy chain derived from any antibody isotype, e.g. IgG, IgA,
IgE, IgD and IgM and any of the isotype sub-classes, particu-
larly IgG1, IgG2b, and IgG4. IgG1 is preferred.

[0334] The advent of monoclonal antibody (mAb) technol-
ogy 25 years ago has provide an enormous repertoire of useful
research reagents and created the opportunity to use antibod-
ies as approved pharmaceutical reagents in cancer therapy,
autoimmune disorders, transplant rejection, antiviral prophy-
laxis and as anti-thrombotics (Glennie and Johnson, 2000).
The application of molecular engineering to convert murine
mAbs into chimeric mAbs (mouse V-region, human C-re-
gion) and humanized reagents where only the mAb comple-
mentarity-determining regions (CDR) are of murine origin
has been critical to the clinical success of mAb therapy. The
engineered mAbs have markedly reduced or absent immuno-
genicity, increased serum half-life and the human Fc portion
of the mAb increases the potential to recruit the immune
effectors of complement and cytotoxic cells (Clark 2000).
Investigations into the biodistribution, pharmacokinetics and
any induction of an immune response to clinically adminis-
tered m Abs requires the development of analyses to discrimi-
nate between the pharmaceutical and endogenous proteins.
[0335] The antibodies, or any fragments thereof, may also
be conjugated or recombinantly fused to any cellular toxin,
bacterial or other, e.g. pseudomonas exotoxin, ricin, or diph-
theria toxin. The part of the toxin used can be the whole toxin,
or any particular domain of the toxin. Such antibody-toxin
molecules have successfully been used for targeting and
therapy of different kinds of cancers, see e.g. Pastan, Biochim
Biophys Acta. 1997 Oct.24;1333 (2):C, _; Kreitmanet al., N.
Engl. 1 Med. 2001 Jul. 26; 345 (4):241-7; Schnell et al.,
Leukemia. 2000 Jan.; 14 (1):129-35; Ghetie et al., Mol. Bio-
technol. 2001 Jul.; 18 (3):251-68.

[0336] Bi- and tri-specific multimers can be formed by
association of different scFv molecules and have been
designed as cross-linking reagents for T-cell recruitment into
tumors (immunotherapy), viral retargeting (gene therapy)
and as red blood cell agglutination reagents (immunodiag-
nostics), see e.g. Todorovska et al., J. Immunol. Methods.
2001 Feb. 1; 248 (1-2):47-66; Tomlinson et al., Methods
Enzymol. 2000; 326:461-79; McCall et al., J. Immunol. 2001
May 15; 166 (10):6112-7.

[0337] Fully human antibodies can be prepared by immu-
nizing transgenic mice carrying large portions of the human
immunoglobulin heavy and light chains. These mice,
examples of such mice are the Xenomouse™ (Abgenix, Inc.)
(U.S. Pat. Nos. 6,075,181 and 6,150,584), the HuMAb-
Mouse™ (Medarex, Inc./GenPharm) (U.S. Pat. Nos. 5,545,
806 and 5,569,825), the TransChromo Mouse (Kirin) and the
KM Mouse (Medarex/Kirin), are well known within the art.
[0338] Antibodies can then be prepared by, e.g. standard
hybridoma technique or by phage display. These antibodies
will then contain only fully human amino acid sequences.
[0339] Fully human antibodies can also be generated using
phage display from human libraries. Phage display may be
performed using methods well known to the skilled artisan, as
in Hoogenboom et al. and Marks et al. (Hoogenboom HR and
Winter G. (1992) J. Mol. Biol. 227 (2):381-8; Marks ] D et al.
(1991) J. Mol. Biol. 222 (3):581-97; and also U.S. Pat. Nos.
5,885,793 and 5,969,108).

Therapeutic Antibodies and Uses

[0340] The in vivo properties, particularly with regard to
tumor:blood ratio and rate of clearance, of specific binding
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members of the invention will be at least comparable to
mADb806. Following administration to a human or animal
subject such a specific binding member will show a peak
tumor to blood ratio of >1:1. Preferably at such a ratio the
specific binding member will also have a tumor to organ ratio
of greater than 1:1, preferably greater than 2:1, more prefer-
ably greater than 5:1. Preferably at such a ratio the specific
binding member will also have an organ to blood ratio of <1:1
in organs away from the site of the tumor. These ratios
exclude organs of catabolism and secretion of the adminis-
tered specific binding member. Thus in the case of scFvs and
Fabs (as shown in the accompanying examples), the binding
members are secreted via the kidneys and there is greater
presence here than other organs. In the case of whole IgGs,
clearance will be at least in part, via the liver. The peak
localization ratio of the intact antibody will normally be
achieved between 10 and 200 hours following administration
of the specific binding member. More particularly, the ratio
may be measured in a tumor xenograft of about 0.2-1.0 g
formed subcutaneously in one flank of an athymic nude
mouse.

[0341] Antibodies of the invention may be labelled with a
detectable or functional label. Detectable labels include, but
are not limited to, radiolabels such as the isotopes *H, *C,
32P, 358, 36CL SICr, 57C0, SSCO, 59Fe, QOY, 1211, 124L 1251, 1311,
lllln, 211At, 198Au, 67CU, 225AC, 213Bi, 99TC and 186Re,
which may be attached to antibodies of the invention using
conventional chemistry known in the art of antibody imaging.
Labels also include fluorescent labels and labels used con-
ventionally in the art for MRI-CT imagine. They also include
enzyme labels such as horseradish peroxidase. Labels further
include chemical moieties such as biotin which may be
detected via binding to a specific cognate detectable moiety,
e.g. labeled avidin.

[0342] Functional labels include substances which are
designed to be targeted to the site of a tumor to cause destruc-
tion of tumor tissue. Such functional labels include cytotoxic
drugs such as 5-fluorouracil or ricin and enzymes such as
bacterial carboxypeptidase or nitroreductase, which are
capable of converting prodrugs into active drugs at the site of
a tumor.

[0343] Also, antibodies including both polyclonal and
monoclonal antibodies, and drugs that modulate the produc-
tion or activity of the specific binding members, antibodies
and/or their subunits may possess certain diagnostic applica-
tions and may for example, be utilized for the purpose of
detecting and/or measuring conditions such as cancer, pre-
cancerous lesions, conditions related to or resulting from
hyperproliferative cell growth or the like. For example, the
specific binding members, antibodies or their subunits may be
used to produce both polyclonal and monoclonal antibodies
to themselves in a variety of cellular media, by known tech-
niques such as the hybridoma technique utilizing, for
example, fused mouse spleen lymphocytes and myeloma
cells. Likewise, small molecules that mimic or antagonize the
activity (ies) of the specific binding members of the invention
may be discovered or synthesized, and may be used in diag-
nostic and/or therapeutic protocols.

[0344] The radiolabeled specific binding members, par-
ticularly antibodies and fragments thereof, are useful in in
vitro diagnostics techniques and in in vivo radioimaging tech-
niques and in radioimmunotherapy. In the instance of in vivo
imaging, the specific binding members of the present inven-
tion may be conjugated to an imaging agent rather than a
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radioisotope (s), including but not limited to a magnetic reso-
nance image enhancing agent, wherein for instance an anti-
body molecule is loaded with a large number of paramagnetic
ions through chelating groups. Examples of chelating groups
include EDTA, porphyrins, polyamines crown ethers and
polyoximes. Examples of paramagnetic ions include gado-
linium, iron, manganese, rhenium, europium, lanthanium,
holmium and erbium. In a further aspect of the invention,
radiolabeled specific binding members, particularly antibod-
ies and fragments thereof, particularly radioimmunoconju-
gates, are useful in radioimmunotherapy, particularly as
radiolabeled antibodies for cancer therapy. In a still further
aspect, the radiolabelled specific binding members, particu-
larly antibodies and fragments thereof, are useful in radioim-
muno-guided surgery techniques, wherein they can identify
and indicate the presence and/or location of cancer cells,
precancerous cells, tumor cells, and hyperproliferative cells,
prior to, during or following surgery to remove such cells.
[0345] The present invention also includes immunoconju-
gates, wherein specific binding members of' the present inven-
tion, particularly antibodies and fragments thereof, are con-
jugated or attached to one or more agents for modifying a
biological response (such as, for example and without limi-
tation, inhibiting or preventing the expression activity of
cells, causing the destruction of cells, or otherwise effecting
the function of cells). Such agents include, for example and
without limitation, chemical ablation agents, toxins, immu-
nomodulators, cytokines, cytotoxic agents, chemotherapeu-
tic agents and/or drugs, and include, but are not limited to, the
following:

[0346] 4-desacetylvinblastine-3-carbohydiazide;
[0347] 5-fluoro-T-deoxyuridine;

[0348] 5-fluorouracil;

[0349] 5-fluorouracil decarbonizes;

[0350] 6-mercaptopurine;

[0351] 6-thioguanine;

[0352] abrin;

[0353] abrin A chain;

[0354] actinomycin D;

[0355] actinomycin D, 1-dehydrotestosterone;
[0356] adriamycin;

[0357] alkylating agents;

[0358] alkylphosphocholines;

[0359] aminopterin;

[0360] angiogenin;

[0361] angiostatin;

[0362] anthracyclines;

[0363] anthramycin;

[0364] anti-angiogenics;

[0365] anti-folates;

[0366] anti-metabolites;

[0367] anti-mitotics;

[0368] antibiotics;

[0369] ara-C;

[0370] auristatin derivatives (see, for example and with-

out limitation, U.S. Patent Publication Nos. 2008/
0300192, 2009/0018086, 2009/0018086, and 2009/
0111756, each of which is hereby incorporated by
reference in its entirety);

[0371] auristatin E (see, for example and without limita-
tion, U.S. Pat. No. 5,635,483, hereby incorporated by
reference in its entirety);

[0372] auristatin E valeryl benzylhydrazone; auristatin F
phenylene diamine;
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[0373] auristatins;

[0374] auromycins;

[0375] bis-iodo-phenol mustard;

[0376] bismuth;

[0377] bleomycin;

[0378] busulfan;

[0379] calicheamicin;

[0380] carboplatin;

[0381] caminomycin;

[0382] carmustine;

[0383] cc-1065 compounds (see, for example and with-
out limitation, U.S. Pat. Nos. 5,475,092, 5,585,499,
5,846,545, 6,534,660, 6,586,618, 6,756,397, 7,049,316,
7,329,760, 7,388,026, 7,655,660, and 7,655,661, U.S.
Patent Publication. Nos. 2007/0135346, 2008/0260685,
and 2009/0281158, and 2009/0318668, and PCT Publi-
cation No. W02009/017394, each of which is hereby
incorporated by reference in its entirety);

[0384] chlorambucil;

[0385] cis-dichlorodiamine platinum (cisplatin);

[0386] colchicin (colchicine);

[0387] combrestatin;

[0388] crotin;

[0389] curicin;

[0390] cyclothosphamide;

[0391] cytarabine;

[0392] cytochalasin B;

[0393] cytosine arabinoside;

[0394] cytoxin;

[0395] dacarbazine;

[0396] dactinomycin (actinomycin);

[0397] daunorubicin (daunomycin);

[0398] dibromomannitol;

[0399] dihydroxy anthracin dione;

[0400] diphtheria toxin;

[0401] dolastatin-10;

[0402] doxetaxel;

[0403] doxorubicin;

[0404] doxorubicin hydrazides;

[0405] duocarmycins (see, for example and without
limitation, U.S. Pat. No. 7,214,685, hereby incorporated
by reference in its entirety);

[0406] emetine;

[0407] endostatin;

[0408] enediyenes;

[0409] enomycin;

[0410] epirubicin;

[0411] esperamicin compounds (see, for example and
without limitation, U.S. Pat. No. 4,675,187, hereby
incorporated by reference in its entirety);

[0412] ethidium bromide;

[0413] etoposide;

[0414] gelonin;

[0415] glucocorticoids;

[0416] gramicidin D; granulocyte colony stimulating
factor;

[0417] granulocyte macrophage colony stimulating fac-
tor;

[0418] idarubicin;

[0419] intercalating agents;

[0420] interleukin-1;

[0421] interleukin-2;

[0422] interleukin-6;

[0423] lidocaine;
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[0424] lomustine;

[0425] lymphokine;

[0426] maytansinols (see, for example and without limi-
tation, U.S. Pat. Nos. 4,137,230, 4,151,042, 4,162,940,
4,190,580, 4,225,494, 4,228,239, 4,248,870, 4,256,746,
4,260,608, 4,263,294, 4,264,596, 4,265,814, 4,294,757,
4,307,016, 4,308,268, 4,308,269, 4,309,428, 4,317,821,
4,320,200, 4,322,348, 4,331,598, 4,360,462, 4,361,650,
4,362,663, 4,364,866, 4,371,533,4,424,219, 4,450,234,
5,141,736, and 5,217,713, each of which is hereby
incorporated by reference in its entirety);

[0427] mechlorethamine;

[0428] melphalan (and other related nitrogen mustards);

[0429] methotrexate;

[0430] minor groove-binders;

[0431] mithramycin;

[0432] mitogellin;

[0433] mitomycin C;

[0434] mitomycins;

[0435] mitoxantrone;

[0436] MMAF-dimethylaminoethylamine;

[0437] MMAF-N-t-butyl;

[0438] MMAF-tetracthylene glycol;

[0439] modeccin A chain;

[0440] mono-methyl auristatin E (MMAE) (see, for
example and without limitation, U.S. Pat. Nos. 6,884,
869, 7,098,308, 7,256,257, and 7,423,116, and U.S.
Patent Publication Nos. 2003/0083263, 2004/0157782,
2005/0009751, 2005/0113308, and 2006/0229253, each
of which is hereby incorporated by reference in its
entirety);

[0441] mono-methyl auristatin F (MMAF) (see, for
example and without limitation, U.S. Pat. No. 7,498,
298, and U.S. Patent Publication Nos. 2008/0226657,
2008/0248051, 2008/0248053, and 2009/0047296, each
of which is hereby incorporated by reference in its
entirety);

[0442] morpholinodoxorubicin;

[0443] N2'-deacetyl-N2'-(c-mercapto-1 oxopropyl)-
maytansine (DM1) (see, for example and without limi-
tation, U.S. Pat. No. 5,208,020, hereby incorporated by
reference in its entirety);

[0444] N2'-deacetyl-N2'-(4-mercapto-4-methyl-1-0xo-
pentyl)-maytansine (DM4) (see, for example and with-
out limitation, U.S. Pat. No. 7,276,497, hereby incorpo-
rated by reference in its entirety);

[0445] neocarzinostatin;

[0446] nerve growth factor (and other growth factors);

[0447] onapristone;

[0448] paclitaxel;

[0449] PEA40;

[0450] phenomycin;

[0451] platelet derived growth factor;

[0452] prednisone;

[0453] procaine;

[0454] propranolol;

[0455] Pseudomonas exotoxin A;

[0456] puromycin;

[0457] radioactive isotopes (such as, for example and
without limitation, At**!, Bi*!2, Bi*!?, Cf2°2, 125 T*31,
Inlll, Ir192, Lu177, P32, Re186, Relss, Sm153, YQO, and
Wiss),

[0458] retstrictocin;

[0459] ricin A;
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[0460] ricins;

[0461] Sapaonaria officinalis inhibitor;
[0462] saporin;

[0463] streptozotocin;

[0464] suramin;

[0465] tamoxifen;

[0466] taxanes;

[0467] taxoids;

[0468] taxol;

[0469] tenoposide;

[0470] tetracaine;

[0471] thioepa chlorambucil;
[0472] thiotepa;

[0473] thrombotic agents;

[0474] tissue plasminogen activator;
[0475] topoisomerase [ inhibitors;
[0476] topoisomerase I inhibitors;
[0477] toxotere;

[0478] tumor necrosis factor;
[0479] vinblastine;

[0480] vinca alkaloids;

[0481] vincas;

[0482] vincristine;

[0483] vindesine;

[0484] vinorelbine;

[0485] yttrium;

[0486] o-interferon;

[0487] «-sarcin; and

[0488] p-interferon,

as well as analogs, homologs, fragments, variants, and deriva-
tives thereof (see also Garnett (2001) Advanced drug Deliv-
ery Reviews 53:171-216, hereby incorporated by reference in
its entirety).

[0489] As will be understood by those of skill in the art, the
agents set forth above, as well as other suitable agents, may be
conjugated or attached to specific binding members of the
present invention, particularly antibodies and fragments
thereof, in any suitable manner to produce immunoconju-
gates of the present invention. For example and without limi-
tation, in various embodiments of the present invention the
binding member(s) and agent(s) may be covalently attached
and/or may be conjugated using linker, spacer and/or
stretcher compounds, which in various embodiments of the
present invention are cleavable, are non-cleavable, and result
in the therapeutic agent(s) being internalized by the target
cell.

[0490] For example, such linker, spacer and/or stretcher
compounds include, but are not limited to, the following:
amino benzoic acid spacers (see, for example and without
limitation, U.S. Pat. Nos. 7,091,186 and 7,553,816, each of
which is hereby incorporated by reference in its entirety);
maleimidocaproyl; p-aminobenzylcarbamoyl (PAB); lysoso-
mal enzyme-cleavable linkers (see, for example and without
limitation, U.S. Pat. No. 6,214,345, hereby incorporated by
reference in its entirety); maleimidocaproyl-polyethylene
glycol (MC(PEG)6-OH); N-methyl-valine citrulline; N-suc-
cinimidyl 4-(N-maleimidomethyl)cyclohexane-1-carboxy-
late (SMCC) (see, for example and without limitation, Yoshi-
take et al. (1979) Fur. J. Biochem., 101, 395-399, hereby
incorporated by reference in its entirety); N— succinimidyl
4-(2-pyridyldithio)butanoate (SPDB) (see, for example and
without limitation, U.S. Pat. No. 4,563,304, hereby incorpo-
rated by reference in its entirety); N-Succinimidyl 4-(2-py-
ridylthio)pentanoate (SPP); valine-citrulline; and other
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linker, spacer, and/or stretcher compounds (see, for example
and without limitation, U.S. Pat. Nos. 7,090,843, 7,223,837,
and 7,659,241, and U.S. Patent Publication Nos. 2004/
0018194, 2004/0121940, 2006/0116422, 2007/0258987,
2008/0213289, 2008/0241128, 2008/0311136, 2008/
0317747, and 2009/0010945, each of which is hereby incor-
porated by reference in its entirety).

[0491] Generally speaking, techniques for attaching and/or
conjugating the agents set forth above, as well as other agents,
to specific binding members of the present invention, particu-
larly antibodies and fragments thereof, are known in the art.
See, for example and without limitation, Amon et al., “Mono-
clonal Antibodies For Immunotargeting Of Drugs In Cancer
Therapy”, in Monoclonal Antibodies And Cancer Therapy,
Reisfeld et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985);
Hellstrom et al., “Antibodies For Drug Delivery”, in Con-
trolled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp.
623-53 (Marcel Dekker, Inc. 1987); Thorpe, “Antibody Car-
riers Of Cytotoxic Agents In Cancer Therapy: A Review”, in
Monoclonal Antibodies '84: Biological And Clinical Appli-
cations, Pinchera et al. (eds.), pp. 475-506 (1985); “Analysis,
Results, And Future Prospective Of The Therapeutic Use Of
Radiolabeled Antibody In Cancer Therapy”, in Monoclonal
Antibodies For Cancer Detection And Therapy, Baldwin et al.
(eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al.,
“The Preparation And Cytotoxic Properties Of Antibody-
Toxin Conjugates”, Immunol. Rev., 62:119-58 (1982), each of
which is hereby incorporated by reference in its entirety.

[0492] Furthermore, specific binding members of the
present invention, particularly antibodies and fragments
thereof, may be conjugated to a second antibody to form an
antibody heteroconjugate (see, for example and without limi-
tation, U.S. Pat. No. 4,676,980, hereby incorporated by ref-
erence in its entirety), may be administered (either with or
without an agent attached or conjugated thereto) alone or in
combination with another agent (for example and without
limitation, an agent set forth above), and/or may be conju-
gated to an anti-cancer pro-drug activating enzyme capable of
converting the pro-drug to its active form.

[0493] Radioimmunotherapy (RAIT) has entered the clinic
and demonstrated efficacy using various antibody immuno-
conjugates. '*'1 labeled humanized anti-carcinoembryonic
antigen (anti-CEA) antibody hMN-14 has been evaluated in
colorectal cancer (Behr T M et al (2002) Cancer 94 (4Suppl):
1373-81) and the same antibody with 90Y label has been
assessed in medullary thyroid carcinoma (Stein R etal (2002)
Cancer 94 (1):51-61). Radioimmunotherapy using mono-
clonal antibodies has also been assessed and reported for
non-Hodgkin’s lymphoma and pancreatic cancer (Golden-
berg D M (2001) Crit. Rev. Oncol. Hematol. 39 (1-2):195-
201; Gold D V et al. (2001) Crit. Rev. Oncol. Hematol. 39
(1-2) 147-54). Radioimmunotherapy methods with particular
antibodies are also described in U.S. Pat. Nos. 6,306,393 and
6,331,175. Radioimmunoguided surgery (RIGS) has also
entered the clinic and demonstrated efficacy and usefulness,
including using anti-CEA antibodies and antibodies directed
against tumor-associated antigens (Kim J C et al (2002) Juz. J.
Cancer 97(4):542-7; Schneebaum, S. et al. (2001) World J.
Surg. 25(12):1495-8; Avital, S. et al. (2000) Cancer 89(8):
1692-8; Mclntosh D G et al (1997) Cancer Biother. Radiop-
harm. 12 (4):287-94).

[0494] Antibodies of the present invention may be admin-
istered to a patient in need of treatment via any suitable route,
usually by injection into the bloodstream or CSF, or directly

Shanghai Miracogen Inc.- Ex. 2015, Page 000179



US 2011/0076232 Al

into the site of the tumor. The precise dose will depend upon
a number of factors, including whether the antibody is for
diagnosis or for treatment, the size and location of the tumor,
the precise nature of the antibody (whether whole antibody,
fragment, diabody, etc), and the nature of the detectable or
functional label attached to the antibody. Where a radioiso-
tope is used for therapy, a suitable maximum single dose is
about 45 mCi/m?, to a maximum of about 250 mCi/m?>. Pref-
erable dosage is in the range of 15 to 40 mCi, with a further
preferred dosage range of 20 to 30 mCi, orto 30 mCi, depend-
ing on the isotope utilized. Such therapy may require bone
marrow or stem cell replacement. A typical antibody dose for
either tumor imaging or radioisotope-conjugated tumor treat-
ment will be in the range of from 0.5 to 1000 mg. Naked
antibodies are preferably administered in doses of 20 to 1000
mg protein per dose, or 20 to 500 mg protein per dose, or 20
to 100 mg protein per dose. This is a dose for a single treat-
ment of an adult patient, which may be proportionally
adjusted for children and infants, and also adjusted for other
antibody formats in proportion to molecular weight. Treat-
ments may be repeated at daily, twice-weekly, weekly or
monthly intervals, at the discretion of the physician.

[0495] These formulations may include a second binding
protein, such as the EGPR binding proteins described supra.
In an especially preferred form, this second binding protein is
a monoclonal antibody such as 528 or 225, discussed infra.

Pharmaceutical and Therapeutic Compositions

[0496] Specific binding members of the present invention
will usually be administered in the form of a pharmaceutical
composition, which may comprise at least one component in
addition to the specific binding member.

[0497] Thus pharmaceutical compositions according to the
present invention, and for use in accordance with the present
invention, may comprise, in addition to active ingredient, a
pharmaceutically acceptable excipient, carrier, buffer, stabi-
lizer or other materials well known to those skilled in the art.
Such materials should be non-toxic and should not interfere
with the efficacy of the active ingredient. The precise nature
of the carrier or other material will depend on the route of
administration, which may be oral, or by injection, e.g. intra-
venous.

[0498] Pharmaceutical compositions for oral administra-
tion may be in tablet, capsule, powder or liquid form. A tablet
may comprise a solid carrier such as gelatin or an adjuvant.
Liquid pharmaceutical compositions generally comprise a
liquid carrier such as water, petroleum, animal or vegetable
oils, mineral oil or synthetic oil. Physiological saline solution,
dextrose or other saccharide solution or glycols such as eth-
ylene glycol, propylene glycol or polyethylene glycol may be
included.

[0499] For intravenous, injection, or injection at the site of
affliction, the active ingredient will be in the form of a
parenterally acceptable aqueous solution which is pyrogen-
free and has suitable pH, isotonicity and stability. Those of
relevant skill in the art are well able to prepare suitable solu-
tions using, for example, isotonic vehicles such as Sodium
Chloride Injection, Ringer’s Injection, Lactated Ringer’s
Injection. Preservatives, stabilizers, buffers, antioxidants
and/or other additives may be included, as required.

[0500] A composition may be administered alone or in
combination with other treatments, therapeutics or agents,
either simultaneously or sequentially dependent upon the
condition to be treated. In addition, the present invention
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contemplates and includes compositions comprising the
binding member, particularly antibody or fragment thereof,
herein described and other agents or therapeutics such as
anti-cancer agents or therapeutics, hormones, anti-EGFR
agents or antibodies, or immune modulators. More generally
these anti-cancer agents may be tyrosine kinase inhibitors or
phosphorylation cascade inhibitors, post-translational modu-
lators, cell growth or division inhibitors (e.g. anti-mitotics),
or signal transduction inhibitors. Other treatments or thera-
peutics may include the administration of suitable doses of
pain relief drugs such as non-steroidal anti-inflammatory
drugs (e.g., aspirin, paracetamol, ibuprofen or ketoprofen) or
opiates such as morphine, or anti-emetics. The composition
can be administered in combination (either sequentially (i.e.
before or after) or simultaneously) with tyrosine kinase
inhibitors (including, but not limited to AG1478 and ZD1839,
STIS71, OSI-774, SU-6668), doxorubicin, temozolomide,
cisplatin, carboplatin, nitrosoureas, procarbazine, vincris-
tine, hydroxyurea, S-fluoruracil, cytosine arabinoside, cyclo-
phosphamide, epipodophyllotoxin, carmustine, lomustine,
and/or other chemotherapeutic agents. Thus, these agents
may be anti-EGFR specific agents, or tyrosine kinase inhibi-
tors such as AG1478,7ZD1839, STI571, OSI-774, or SU-6668
or may be more general anti-cancer and anti-neoplastic
agents such as doxorubicin, cisplatin, temozolomide,
nitrosoureas, procarbazine, vincristine, hydroxyurea, 5-fluo-
ruracil, cytosine arabinoside, cyclophosphamide, epipodo-
phyllotoxin, carmustine, or lomustine. In addition, the com-
position may be administered with hormones such as
dexamethasone, immune modulators, such as interleukins,
tumor necrosis factor (TNF) or other growth factors or cytok-
ines which stimulate the immune response and reduction or
elimination of cancer cells or tumors.

[0501] An immune modulator such as TNF may be com-
bined together with a member of the invention in the form of
a bispecific antibody recognizing the EGFR epitope recog-
nized by the inventive antibodies, as well as binding to TNF
receptors. The composition may also be administered with, or
may include combinations along with other anti-EGFR anti-
bodies, including but not limited to the anti-EGFR antibodies
528,225,SC-03, DRS. 3,1.8A4,Y10, ICR62 and ABX-EGF.
[0502] Previously theuse of agents such as doxorubicin and
cisplatin in conjunction with anti-EGFR antibodies have pro-
duced enhanced anti-tumor activity (Fan et al, 1993; Baselga
et al, 1993). The combination of doxorubicin and mAb 528
resulted in total eradication of established A431 xenografts,
whereas treatment with either agent alone caused only tem-
porary in vivo growth inhibition (Baselga et al, 1993). Like-
wise, the combination of cisplatin and either mAb528 or 225
also led to the eradication of well established A431
xenografts, which was not observed when treatment with
either agent was used (Fan et al, 1993).

Conventional Radiotherapy

[0503] In addition, the present invention contemplates and
includes therapeutic compositions for the use of the binding
member in combination with conventional radiotherapy. It
has been indicated that treatment with antibodies targeting
EGF receptors can enhance the effects of conventional radio-
therapy (Milas et al., Clin. Cancer Res. 2000 Feb.:6 (2):701,
Huang et al., Clin. Cancer Res. 2000 Jun.:6 (6):2166).

[0504] As demonstrated herein, combinations of the bind-
ing member of the present invention, particularly an antibody
or fragment thereof, preferably the mAb806, ch806,
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mAb175, mAb124, mAb1133 orhu806 or a fragment thereof,
and anti-cancer therapeutics, particularly anti-EGFR thera-
peutics, including other anti-EGFR antibodies, demonstrate
effective therapy, and particularly synergy, against
xenografted tumors. In the Examples, it is demonstrated, for
example, that the combination of AG1478 and mAb806
results in significantly enhanced reduction of A431 xenograft
tumor volume in comparison with treatment with either agent
alone. AG1478 (4-(3-chloroanilino)-6,7-dimethoxyquinazo-
line) is a potent and selective inhibitor of the EGF receptor
kinase and is particularly described in U.S. Pat. No. 5,457,
105, incorporated by reference herein in its entirety (see also,
Liu, W. et al (1999) J. Cell Sci. 112:2409; Eguchi, S. et al.
(1998) J. Biol. Chem. 273:8890; Levitsky, A. and Gazit, A.
(1995) Science 267:1782). The Specification Examples fur-
ther demonstrate therapeutic synergy of antibodies of the
present invention with other anti-EGFR antibodies, particu-
larly with the 528 anti-EGFR antibody.

[0505] The present invention further contemplates thera-
peutic compositions useful in practicing the therapeutic
methods of this invention. A subject therapeutic composition
includes, in admixture, a pharmaceutically acceptable excipi-
ent (carrier) and one or more of a specific binding member,
polypeptide analog thereof or fragment thereof, as described
herein as an active ingredient. In a preferred embodiment, the
composition comprises an antigen capable of modulating the
specific binding of the present binding member/antibody with
a target cell.

[0506] The preparation of therapeutic compositions which
contain polypeptides, analogs or active fragments as active
ingredients is well understood in the art. Typically, such com-
positions are prepared as injectables, either as liquid solutions
or suspensions. However, solid forms suitable for solution in,
or suspension in, liquid prior to injection can also be prepared.
The preparation can also be emulsified. The active therapeutic
ingredient is often mixed with excipients which are pharma-
ceutically acceptable and compatible with the active ingredi-
ent. Suitable excipients are, for example, water, saline, dex-
trose, glycerol, ethanol, or the like and combinations thereof.
In addition, if desired, the composition can contain minor
amounts of auxiliary substances such as wetting or emulsify-
ing agents, pH buffering agents which enhance the effective-
ness of the active ingredient.

[0507] A polypeptide, analog or active fragment can be
formulated into the therapeutic composition as neutralized
pharmaceutically acceptable salt forms. Pharmaceutically
acceptable salts include the acid addition salts (formed with
the free amino groups of the polypeptide or antibody mol-
ecule) and which are formed with inorganic acids such as, for
example, hydrochloric or phosphoric acids, or such organic
acids as acetic, oxalic, tartaric, mandelic, and the like. Salts
formed from the free carboxyl groups can also be derived
from inorganic bases such as, for example, sodium, potas-
sium, ammonium, calcium, or ferric hydroxides, and such
organic bases as isopropylamine, trimethylamine, 2-ethy-
lamino ethanol, histidine, procaine, and the like.

[0508] Thetherapeutic polypeptide-, analog- or active frag-
ment-containing compositions are conventionally adminis-
tered intravenously, as by injection of a unit dose, for
example. The term “unit dose” when used in reference to a
therapeutic composition of the present invention refers to
physically discrete units suitable as unitary dosage for
humans, each unit containing a predetermined quantity of
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active material calculated to produce the desired therapeutic
effect in association with the required diluent; i.e., carrier, or
vehicle.

[0509] The compositions are administered in a manner
compatible with the dosage formulation, and in a therapeuti-
cally effective amount. The quantity to be administered
depends on the subject to be treated, capacity of the subject’s
immune system to utilize the active ingredient, and degree of
EFGR binding capacity desired. Precise amounts of active
ingredient required to be administered depend on the judg-
ment of the practitioner and are peculiar to each individual.
However, suitable dosages may range from about 0.1 to 20,
preferably about 0.5 to about 10, and more preferably one to
several, milligrams of active ingredient per kilogram body
weight of individual per day and depend on the route of
administration. Suitable regimes for initial administration
and booster shots are also variable, but are typified by an
initial administration followed by repeated doses at one or
more hour intervals by a subsequent injection or other admin-
istration. Alternatively, continuous intravenous infusion suf-
ficient to maintain concentrations of ten nanomolar to ten
micromolar in the blood are contemplated.

[0510] Pharmaceutical compositions for oral administra-
tion may be in tablet, capsule, powder or liquid form. A tablet
may comprise a solid carrier such as gelatin or an adjuvant.
Liquid pharmaceutical compositions generally com