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TRANSLATOR’S DECLARATION 

I, Frank McGee, certify that I am familiar with both the Japanese and the English 

languages, that I have reviewed the U.S. national stage publication, US 2021/0139541 (Exhibit 

1011) and the WIPO publication, WO 2019/240288 (Exhibit 1010), and that US 2021/0139541 

(Exhibit 1011) is a true, faithful, and accurate translation of the corresponding Japanese language 

WIPO publication, WO 2019/240288 (Exhibit 1010), with the following exceptions: 

 Paragraph [0001], CROSS REFERENCES TO RELATED APPLICATIONS, was 

added to US 2021/0139541 (Exhibit 1011) and not present in WO 2019/240288 

(Exhibit 1010).  

 The paragraph numbering is different between US 2021/0139541 (Exhibit 1011) and 

WO 2019/240288 (Exhibit 1010). 

 The sequence listing is incorporated into US 2021/0139541 (Exhibit 1011), and not 

present in WO 2019/240288 (Exhibit 1010). (It has been filed as a separate 

document.) 

 Formulas have additional formula numbers in WO 2019/240288 (Exhibit 1010) in 

conformity with Japan Patent Office practice. 

 There are 21 claims in US 2021/0139541 (Exhibit 1011), and 37 claims in WO 

2019/240288 (Exhibit 1010). 

 There is an additional cited document in paragraph 0003 of US 2021/0139541 

(Exhibit 1011). 

Aside from the foregoing exceptions, US 2021/0139541 (Exhibit 1011) is a true, faithful, and 

accurate translation of the corresponding Japanese language WIPO publication, WO 

2019/240288 (Exhibit 1010). 

I further declare that all statements made in this declaration of my own knowledge are 

true and that all statements made on information and belief are believed to be true; and further, 
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that these statements were made with the knowledge that willful, false statements and the like so 

made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 

United States Code and that such willful, false statements may jeopardize the validity of legal 

decisions of any nature based on them. 

 

 December 23, 2024                                          
_____________________________   _________________________________ 
Date       Name: Frank McGee 
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US 20210139541A1 
IN 

( 19 ) United States 
( 12 ) Patent Application Publication ( 10 ) Pub . No .: US 2021/0139541 A1 

MATSUDA et al . ( 43 ) Pub . Date : May 13 , 2021 

Publication Classification ( 54 ) COMPOUND HAVING AFFINITY 
SUBSTANCE TO ANTIBODY AND 
BIOORTHOGONAL FUNCTIONAL GROUP , 
OR SALT THEREOF 

( 51 ) Int . Ci . 
CO7K 14/00 
COZK 16/00 
CO7K 1/06 

( 52 ) U.S. CI . 
??? 

( 2006.01 ) 
( 2006.01 ) 
( 2006.01 ) ( 71 ) Applicant : Ajinomoto Co. , Inc. , Tokyo ( JP ) 

CO7K 14/001 ( 2013.01 ) ; C07K 1/06 
( 2013.01 ) ; CO7K 16/00 ( 2013.01 ) 

( 57 ) ABSTRACT 

( 72 ) Inventors : Yutaka MATSUDA , Kawasaki - shi ( JP ) ; 
Noriko HATADA , Kawasaki - shi ( JP ) ; 
Kei YAMADA , Kawasaki - shi ( JP ) ; 
Natsuki SHIKIDA , Kawasaki - shi ( JP ) ; 
Kazutaka SHIMBO , Kawasaki - shi 
( JP ) ; Tomohiro FUJII , Kawasaki - shi 
( JP ) ; Shigeo HIRASAWA , 
Kawasaki - shi ( JP ) 

Compounds having an affinity substance to an antibody and 
a bioorthogonal functional group , represented by the fol 
lowing Formula ( I ) : 

A - L - E - B 

( 73 ) Assignee : Ajinomoto Co. , Inc. , Tokyo ( JP ) 

( 21 ) Appl . No .: 17 / 119,495 

( 22 ) Filed : Dec. 11 , 2020 

Related U.S. Application Data 
( 63 ) Continuation of application No. PCT / JP2019 / 

023779 , filed on Jun . 14 , 2019 . 

wherein 
A is an affinity substance to an antibody , 
L is a divalent group comprising a leaving group , 
E is a divalent group comprising an electrophilic group ( i ) 

coupled with the leaving group and ( ii ) having ability 
to react with a nucleophilic group in the antibody , 

B is a bioorthogonal functional group , and 
the leaving group has ability to be cleaved and eliminated 

from E by a reaction between the nucleophilic group 
and the electrophilic group , or a salt thereof , and the 
like are useful for labelling antibodies . 
Specification includes a Sequence Listing . 

( 30 ) Foreign Application Priority Data 

Jun . 14 , 2018 ( JP ) 2018-113962 
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FIG . 4 
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FIG . 5 
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FIG . 6 
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FIG . 7 
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FIG . 8 

xos -ESI Scan ( rt : 3.514-3.844 min 21 scans ) Frap380.0V Tmab20190206Rddt . d Deconvoluted ( stage Width = 126 ) 
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FIG . 9 
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FIG . 10 
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FIG . 11 
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FIG . 12 
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FIG . 13 
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FIG . 14 

3105 ESI Scan ( rt : 3.503-3.766 min , 17 scans ) Frag300.0V Tmab20190205Rtcep.d Deconvolute ( Isotope idth 126 ) 
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FIG . 15 
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FIG . 16 
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FIG . 17 
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FIG . 18 
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FIG . 19 
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FIG . 20 
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FIG . 21 
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FIG . 22 
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FIG . 23 
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FIG . 24 
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FIG . 25 
( 1 ) Amino acid sequence of heavy chain of trastuzumab 
EVOLVESGGGLVQPGGSLRLSCAASGENIKDTYIHWVRQAPGKGLEWV 
ARIYPTNGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSR 
WGGDGFYAMDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG 
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSS 
LGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVF 
LFPPKPKDTLMISRTPEVTCWDVSHEDPEVKENWYVDGVEVHNAKTK 
PREEQYDSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK 
GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE 
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY 
TQKSLSLSPG ( SEQ ID NO : 2 ) 

( 2 ) Amino acid sequence of light chain of trastuzumab 
DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIY 
SASFLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFG 
QGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWK 
VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH 
QGLSSPVTKSFNRGEC ( SEQ ID NO : 4 ) 
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FIG . 26 

( 1 ) Amino acid sequence of heavy chain of denosumab 
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEW 
VSGITGSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYC 
AKDPGTTVIMSWFDPWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTA 
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVP 
SSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFL 
FPPKPKDTLMISRTPEVTCVVDVSHEDPEVQFNWYVDGVEVHNAKTKP 
REEQFNSTERVVSVLTWHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKG 
QPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 
NYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT 
QKSLSLSPG ( SEQ ID NO : 104 ) 

( 2 ) Amino acid sequence of light chain of denosumab 
EIVLTQSPGTLSLSP GERATLSCRASQSVRGRYLAWYQQKPGQAPRLLI 
YGASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVFYCQQYGSSPRTF 
GQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASWCLLNNFYPREAKVQW 
KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVT 
HQGLSSPVTKSFNRGEC ( SEQ ID NO : 105 ) 
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FIG . 27 

( 1 ) Amino acid sequence of heavy chain of dupilumab 
EVQLVESGGGLEQPGGSLRLSCAGSGFTFRDYAMTWVRQAPGKGLEW 
VSSISGSGGNTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYC 
AKDRLSITIRPRYYGLDVWGQGTTVTVSSASTKGPSVFPLAPCSRSTSES 
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWT 
VPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPS 
VFLFPPKPKDTLMISRTPEVTCVWDVSQEDPEVQFNWYVDGVEVHNAK 
TKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISK 
AKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQ 
PENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHN 
HYTQKSLSLSLGK ( SEQ ID NO : 106 ) 

( 2 ) Amino acid sequence of light chain of dupilumab 
DIVMTQSPLSLPVTPGEPASISCRSSQSLLYSIGYNYLDWYLQKSGQSPQ 
LLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGFYYCMQALQTP 
YTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASWCLLNNFYPREAK 
VQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYA 
CEVTHQGLSSPVTKSFNRGEC ( SEQ ID NO : 107 ) 
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Azidobenzoic acid - modified trastuzumab Analysis results by BioPharma Finder 
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Azidobenzoic acid - modified trastuzumab Analysis results by BioPharma Finder 
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Azidobenzoic acid - modified trastuzumab Analysis results by BioPharma Finder 

27207 

# Azidobenzoic acid 

2.5E - 07 

o Aminebenzoic acid 

Intensity 

May 13 , 2021 Sheet 44 of 71 

15E07 

K133 

0 

US 2021/0139541 A1 

Page 47 of 216



FIG , 45 

Patent Application Publication 

952,73291 
s52.? ?? 7 

952.48387 z4 

852 705 55 : 

053.23101 

May13 , 2021 Sheet 45 of 71 

359.483 

30 

953.73138 
953.98220 

54,2q25 ?? 

55 

?54.48234 

? t ???? ???? ?? ?? ??? rec ????? rr ???? ??? ? ? ?? ??? ????? • ???? ???? ???? ???? ?? • ?? ??? ??? ? ?? ?????? ???? ?? ????? ??? ?? ??? 

?????? ????? ????? ????? ???? ?? ??? ??? ? ????? ?? ?????? ???? ???? ??? ??? ???? ???? ??? ???? ???? ???? ? ????? ? r ?? ?????? ????? ???? ?? ??? ????? ??? ???? ???? ??? 

35 8 953.8 3823 352 832.4 53 6 9 2.8 3535 83. 853.4 4535 953.8 354 3 854.7 34 4 346 348 355.0 xz 

US 2021 / 0139541A1 

Page 48 of 216



Patent Application Publication May 13 , 2021 Sheet 46 of 71 US 2021/0139541 Al 

1400 Y. 

FIG . 46 1200 
ZAM 

sing 

Page 49 of 216



FIG . 47 

Patent Application Publication 

Acetylthiol - modified trastuzumab Analysis results by BioPharma Finder 
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Azidobenzoic acid- and acetylthiol - modified trastuzumab Analysis results by BioPharma Finder 
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Azidobenzoic acid - modified denosumab Analysis results by BioPharma Finder 
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Azidobenzoic acid - modified dupilumab Analysis results by BioPharma Finder 
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FIG . 71 

( 1 ) Consensus amino acid sequence between an Fc region in a heavy 
chain of trastuzumab and an IgG1 Fc region 
PKSCDKTHTCPPCPAPEXXGXPSVFLFPPKPKDTLMISRTPEVTCVVVDV 
SHEDPEVKFNWYVDGVEVHNAKTKPREEQYDSTYRVVSVLTVLHQDWL 
NGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRXEXTKNQVS 
LTCLVKGFYPSDIAVEWESNGQPENNYKXTPPVLDSDGSFFLYSKLTVD 
KSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG ( SEQ ID NO : 1 ) 

( 2 ) Amino acid sequence ofin an IgG1 Fc region 
IEGRMDPKSCDKTHTCPPCPAPEAEGAPSVFLFPPKPKDTLMISRTPEVT 
CWDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYDSTYRWSVLTV 
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDEL 
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKATPPVLDSDGSFFLY 
SKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK ( SEQ ID N 
O : 3 

Page 74 of 216



US 2021/0139541 A1 May 13 , 2021 
1 

COMPOUND HAVING AFFINITY 
SUBSTANCE TO ANTIBODY AND 

BIOORTHOGONAL FUNCTIONAL GROUP , 
OR SALT THEREOF 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a continuation of International 
Patent Application No. PCT / JP2019 / 023779 , filed on Jun . 
14 , 2019 , and claims priority to Japanese Patent Application 
No. 2018-113962 , filed on Jun . 14 , 2018 , both of which are 
incorporated herein by reference in their entireties . 

BACKGROUND OF THE INVENTION 

Field of the Invention 

Hofer T et al . , Biochemistry 2009 ; 48 : 12047-57 ; and Liu W 
et al . , Nat Methods 2007 ; 4 : 239-44 , all of which are 
incorporated herein by reference in their entireties ) . 
[ 0006 ] In recent years , methods that chemically modify 
proteins under complicated environments such as intracel 
lular ones using a small molecule probe have been reported . 
The methods are used for imaging or identification of 
receptors in repositioning small compound drugs . In the 
field of chemical biology , organic chemical methods of 
protein modification using a synthesized small molecule 
probe are attracting attention ( see S. T. Laughlin et al . , 
Science 2008 ; 320,664 ; A. E. Speers et al . , ChemBioChem 
2004 ; 5 , 41 ; Y. Takaoka et al . , Angew . Chem . Int . Ed . 2013 ; 
52 , 4088 ; and S. Fujishima et al . , J. Am . Chem . Soc , 2012 ; 
134 : 3961-64 , all of which are incorporated herein by 
reference in their entireties ) . 
[ 0007 ] A chemical conjugation by affinity peptide ( CCAP ) 
method has recently been developed . This method has 
succeeded in regioselective modification of antibodies by a 
method that reacts a peptide reagent in which an NHS 
activated ester and a drug are coupled with an affinity 
peptide with an antibody ( that is , a method for producing an 
ADC through a linker comprising a peptide portion ) . This 
method has succeeded in regioselectively modifying an 
antibody Fc region with a drug by a chemical synthetic 
technique first in the world , and besides , practically favor 
able results [ reaction time : 30 minutes , yield : 70 % ( for DAR 
1 ) , and regioselectivity : 100 % ] have been determined . It has 
been demonstrated that control with a DAR of 2 can be 
achieved by adding about five equivalents of the peptide 
reagent , which is epoch - making in that a modified position 
can also be controlled ( see WO 2016/186206 , which is 
incorporated herein by reference in its entirety ) . 

[ 0002 ] The present invention relates to compounds having 
an affinity substance to an antibody and a bioorthogonal 
functional group , or a salt thereof , and the like . 

Discussion of the Background 

SUMMARY OF THE INVENTION 

[ 0003 ] In recent years , research and development of an 
antibody - drug conjugate ( ADC ) have been actively con 
ducted . An ADC , as implied by the name , is a medicine in 
which a drug ( e.g. , an anti - cancer agent ) is conjugated with 
an antibody and has a direct cytotoxic activity on cancer 
cells and the like . A typical ADC is T - DM1 ( trade name : 
Kadcyla ( registered trademark ) ( see Reichert J M et al . , Nat 
Biotechnol 2005 ; 23 : 1073-8 ; Kubota T et al . , Cancer Sci 
2009 ; 100 : 1566-72 ; and Wu A M et al . , Nat Biotechnol 
2005 ; 23 : 1137-46 , all of which are incorporated herein by 
reference in their entireties ) . 
[ 0004 ] ADCs including T - DM1 have had the problem of 
their nonuniformity from the beginning of their develop 
ment . That is , a small compound drug is randomly reacted 
with about 70 to 80 Lys residues in an antibody , and thus a 
drug / antibody ratio ( DAR ) and a conjugation position are 
not constant . It is known that such a random conjugation 
method normally provides a DAR within a range of 0 to 8 , 
producing a plurality of medicines having different numbers 
of bonds of a drug . In recent years , it has been reported that 
when the number of bonds and the bond positions of a drug 
of an ADC are changed , pharmacokinetics , and a releasing 
rate and effects of the drug change . Given these circum 
stances , next - generation ADCs are required to control the 
number and positions of a drug to be conjugated . It is 
believed that when the number and positions are fixed , the 
problems of expected efficacy , variations in conjugation 
medicines , and lot difference , or what is called regulation , 
will be solved ( see Junutula JR et al . , Nat Biotechnol 2008 ; 
26 : 925-32 , which is incorporated herein by reference in its 
entirety ) . 
[ 0005 ] Although methods for regioselectively modifying 
antibodies are being investigated worldwide , most of them 
are methods of modification using genetic engineering tech 
niques or enzymes . For the genetic engineering methods of 
modification , problems have been pointed out such as reduc 
tions in the expression efficiency of antibodies themselves 
( reductions in total yield when ADCs are prepared ) , 
although regioselectivity and number selectivity can be 
controlled . In addition , there is a problem in that it takes long 
years to construct an antibody expression system and the 
like ( see Shen B Q et al . , Nat Biotechnol 2012 ; 30 : 184-9 ; 

[ 0008 ] Accordingly , it is one object of the present inven 
tion to provide novel techniques enabling modification of an 
antibody , particularly regioselective modification of an anti 
body . 
[ 0009 ] This and other objects , which will become apparent 
during the following detailed description , have been 
achieved by the inventors ' discovery that a compound 
having a structural unit of A - L - E ( where A is an affinity 
substance to an antibody , L is a divalent group comprising 
a certain leaving group , and E is a divalent group comprising 
an electrophilic group ( i ) coupled with the leaving group and 
( ii ) having ability to react with a nucleophilic group in the 
antibody ) or a salt thereof is useful for regiospecific modi 
fication of an antibody . For example , it has been found out 
that a certain compound having an affinity substance to an 
antibody and a bioorthogonal functional group , represented 
by Formula ( I ) , is useful for regiospecific modification of an 
antibody ( e.g. , FIG . 1 and various Examples ) . In addition , it 
has been found out that a compound having an affinity 
substance to an antibody and a functional substance , repre 
sented by formula ( IV ) , or a salt thereof is useful for 
regiospecific modification of an antibody ( e.g. , Examples 13 
and 14 ) . The inventors of the present invention have also 
found out that use of such a compound can prepare an 
antibody comprising no peptide portion as a linker and 
regioselectively having a functional substance or functional 
substances ( e.g. , a drug ) ( antibody drug conjugate ( ADC ) ) , 
for example . Avoidance of use of a linker comprising a 
peptide portion , which has potential immunogenicity and is 
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[ 0030 ] ( 8 ) The compound or salt thereof according to any 
of ( 2 ) to ( 6 ) , wherein 
[ 0031 ] the peptide comprises any of amino acid sequences 
of 

Formula 1-1 : 
( SEQ ID NO : 15 ) 

( X0-3 / a - C - Xaal - Xaa2 - Xaa3 - Xaa4 - Xaa5 - Xaa6 - I - I - W 
C- ( X0-3 ) b , 
Formula 1-2 : 

( SEQ ID NO : 16 ) 
( X0-3 ) a - C - Xaal - Xaa2 - Xaa3 - Xaa4 - Xaa5 - Xaa 6 - I - V - W 
C- ( X0-3 ) bo 
Formula 1-3 : 

( SEQ ID NO : 17 ) 
( X0-3 ) a - C - Xaal - Xaa2 - Xaa3 - Xaa4 - Xaa5 - Xaa 6 - V - V - W 
C- ( X0-3 ) by 

Formula 1-4 : 
( SEQ ID NO : 18 ) 

( X0-3 ) a - C - Xaal - Xaa 2 - Xaa3 - Xaa4 - Xaa5 - Xaa 6 - A - V - W 
C- ( X0-3 ) b1 
Formula 1-5 : 

( SEQ ID NO : 19 ) 
( X0-3 ) a - C - Xaal - Xaa2 - Xaa 3 - Xaa4 - Xaa5 - Xaa6 - L - L - W 
C- ( X0-3 ) bi 
Formula 1-6 : 

( SEQ ID NO : 20 ) 
( X0-3 ) .- C - Xaal - Xaa2 - Xaa3 - Xaa4 - Xaa5 - Xaa 6 - L - I - W 
C- ( X0-3 ) bs 

easily hydrolyzed in the blood , is desirable in the clinical 
application of ADC . That is , the method developed by the 
inventors of the present invention has succeeded in regiose 
lectively modifying an antibody Fc region with a drug by a 
chemical synthetic technique , and besides , without using 
any linker comprising a peptide portion . 
[ 0010 ] Specifically , the present invention is as follows . 
[ 0011 ] ( 1 ) A compound having an affinity substance to an 
antibody and a bioorthogonal functional group , represented 
by the following Formula ( I ) : 

A - L - E - B ( I ) 

[ 0012 ] wherein 
[ 0013 ] A is an affinity substance to an antibody , 
[ 0014 ] L is a divalent group comprising a leaving group , 
[ 0015 ] E is a divalent group comprising an electrophilic 
group ( i ) coupled with the leaving group and ( ii ) having 
ability to react with a nucleophilic group in the antibody , 
[ 0016 ] B is a bioorthogonal functional group , and 
[ 0017 ] the leaving group has ability to be cleaved and 
eliminated from E by a reaction between the nucleophilic 
group and the electrophilic group , or 
[ 0018 ] a salt thereof . 
[ 0019 ] ( 2 ) The compound or salt thereof according to ( 1 ) , 
wherein the affinity substance is a peptide . 
[ 0020 ) ( 3 ) The compound or salt thereof according to ( 2 ) , 
wherein the peptide is a peptide having ability to bind to a 
constant region of a monoclonal antibody . 
[ 0021 ] ( 4 ) The compound or salt thereof according to ( 2 ) 
or ( 3 ) , wherein the peptide is a peptide having ability to bind 
to an Fc region of a monoclonal antibody . 
[ 0022 ] ( 5 ) The compound or salt thereof according to ( 4 ) , 
wherein the peptide is a peptide having ability to bind to an 
Fc region of IgG . 
[ 0023 ] ( 6 ) The compound or salt thereof according to any 
of ( 2 ) to ( 5 ) , wherein the peptide has 10 to 40 amino acid 
residues . 
[ 0024 ] ( 7 ) The compound or salt thereof according to any 
of ( 2 ) to ( 6 ) , wherein the peptide comprises 
[ 0025 ] ( a ) ( a - 1-1 ) the amino acid sequence of 
FNMQQQRRFYEALHDPNLNEEQRNARIRSIRDD 
( SEQ ID NO : 11 ) or 
[ 0026 ] ( a - 1-2 ) the amino acid sequence of 
FNMQCQRRFYEALHDPNLNEEQRNARIRSIRDDC 
( SEQ ID NO : 12 ) , wherein any one to three amino acid 
residues in the sequence , which may be the same or differ 
ent , are each substituted with one amino acid residue 
selected from the group consisting of a lysine residue , an 
aspartic acid residue , and a glutamic acid residue , or 
[ 0027 ] ( a - 2-1 ) the amino acid sequence of O - Ala 
NMQQQRRFYEALHDPNLNEEQRNARIRSIRDD ( SEQ 
ID NO : 13 ) or 
[ 0028 ] ( a - 2-2 ) the amino acid sequence of O - Ala 
NMOCORRFYEALHDPNLNEEQRNARIRSIRDDC 
( SEQ ID NO : 14 ) , wherein any one to three amino acid 
residues in the sequence , which may be the same or differ 
ent , are each substituted with one amino acid residue 
selected from the group consisting of a lysine residue , an 
aspartic acid residue , and a glutamic acid residue , and 
[ 0029 ] ( b ) an amino acid sequence having 85 % or more 
identity to each of the amino acid sequences of SEQ ID 
NOs : 11 to 14 . 

Formula 1-7 : 
( SEQ ID NO : 21 ) 

( X0-3 ) a - C - Xaal - Xaa2 - Xaa3 - Xaa4 - Xaa5 - Xaa 6 - L - V - F 
C- ( X0-3 ) by 
Formula 1-8 

( SEQ ID NO : 22 ) 
( X0-3 ) - C - Xaal - Xaa2 - Xaa3 - Xaa4 - Xaa5 - Xaa6 - Q - V - W 
C- ( X0-3 ) bo 
Formula 1-9 : 

( SEQ ID NO : 23 ) 
( X0-3 / a - C - Xaal - Xaa2 - Xaa3 - Xaa4 -Xaa5- Xaa6 - E - V - W 
C- ( X0-3 ) 

[ 0032 ] wherein 
[ 0033 ] ( X0-3 ) , is absence , or an arginine residue - glycine 
residue - asparagine residue , an aspartic acid residue , a gly 
cine residue - asparagine residue , or an asparagine residue , 
[ 0034 ] ( X0-3 ) , is absence , or a threonine residue - tyrosine 
residue - histidine residue , or a threonine residue , 
[ 0035 ] Xaal is an alanine residue , 
[ 0036 ] Xaa2 is a tyrosine residue , a tryptophan residue , or 
a histidine residue , 
[ 0037 ] Xaa3 is a histidine residue , a phenylalanine resi 
due , a tyrosine residue , a tryptophan residue , an arginine 
residue , or a glycine residue , 
[ 0038 ] Xaa4 is a lysine residue , an aspartic acid residue , or 
a glutamic acid residue , 
[ 0039 ] Xaa5 is a glycine residue , a serine residue , an 
asparagine residue , a glutamine residue , an aspartic acid 
residue , a glutamic acid residue , a phenylalanine residue , a 
tyrosine residue , a tryptophan residue , a histidine residue , a 
threonine residue , a leucine residue , an alanine residue , a 
valine residue , an isoleucine residue , or an arginine residue , 
[ 0040 ] Xaa6 is a glutamine residue , a glutamic acid resi 
due , an asparagine residue , or an aspartic acid residue , and 
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[ 0058 ] E , is a group represented by ( b ) the following 
formula ( i ) : 

+ 
SO2 

Formula 2-1 : ( Xo - 3 ' ) a C— ( Xaal ' ) - ( Xaa2 ' ) - ( Xaa3 ' ) 
( Xaa4 ' ) - ( Xaa5 ' ) - ( Xaa6 ' ) - L - V_W_C_ ( X0-3 ' ) ( SEQ ID 
NO : 24 ) wherein 
[ 0041 ] ( X0-3 ) , and ( X0-3 ' ) b are the same as the above 
( Xo - 3 ) and ( X0-3 ) , respectively , and 
[ 0042 ] Xaal ' , Xaa2 ' , Xaa3 ' , Xaa4 ' , Xaa5 ' , and Xaa6 ' are 
the same as the above Xaal , Xaa2 , Xaa3 , Xaa4 , Xaa5 , and 
Xaa6 , respectively . 
[ 0043 ] ( 9 ) The compound or salt thereof according to any 
of ( 1 ) to ( 8 ) , wherein the leaving group is ( 1 ) a group 
selected from the group consisting of O S 
Se SO2-0 SO2 - N ( R ) 
C = C — CH2 O -N ( OR ) -N ( R ) , and 0_N 

( R ) — where R is a hydrogen atom or C1-6 alkyl , or ( 2 ) 
heteroarylene . 
[ 0044 ] ( 10 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 9 ) , wherein the nucleophilic group is selected 
from the group consisting of NH , in a side chain of a lysine 
residue , OH in a side chain of a tyrosine residue , OH in a 
side chain of a serine residue , OH in a side chain of a 
threonine residue , and SH in a side chain of a cysteine 
residue . 
[ 0045 ] ( 11 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 10 ) , wherein the electrophilic group is selected 
from the group consisting of_CO , SO2 , and 
CH2– 

[ 0046 ] ( 12 ) The compound or salt thereof according to any 
of ( 1 ) to ( 11 ) , wherein the bioorthogonal functional group is 
selected from the group consisting of an azide residue , an 
aldehyde residue , a thiol residue , an alkyne residue , an 
alkene residue , a halogen residue , a tetrazine residue , a 
nitron residue , a hydroxylamine residue , a nitrile residue , a 
hydrazine residue , a ketone residue , a boronic acid residue , 
a cyanobenzothiazole residue , an allyl residue , a phosphine 
residue , a maleimide residue , a disulfide residue , a thioester 
residue , an a - halocarbonyl residue , an isonitrile residue , a 
sydnone residue , and a selenium residue . 
[ 0047 ] ( 13 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 12 ) , wherein the bioorthogonal functional 
group is selected from the group consisting of an azide 
residue , a thiol residue , an alkyne residue , a maleimide 
residue , and a disulfide residue . 
[ 0048 ] ( 14 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 13 ) , wherein the compound represented by the 
above Formula ( I ) is a compound represented by Formula 
( I - 1 ) below : 

A - L1 - L2 - E1 - E2 - E3 - B ( I - 1 ) 

[ 0049 ] wherein 
[ 0050 ] A and B are the same as those in the above Formula 
( I ) , 
[ 0051 ] L , is a bond or a divalent group , 
[ 0052 ] L , is a leaving group , 
[ 0053 ] E , is an electrophilic group ( i ) coupled with the 
leaving group and ( ii ) having ability to react with a nucleo 
philic group in the antibody , 
[ 0054 ] Ez is a group represented by ( a ) —X — Y— 
[ 0055 ] wherein 
[ 0056 ] X which binds to E , is C ( R1 ) ( R2 ) where R , and R2 
are each independently a hydrogen atom or C1-6 alkyl , N ( R3 ) 
where Rz is a hydrogen atom or C1-6 alkyl , O , S , or Se , and 
[ 0057 ] Ywhich binds to Ez is C ( RA ) ( Rs ) where R4 and R , 
are each independently a hydrogen atom or C1-6 alkyl , or 

[ 0059 ] where ring Z is a divalent cyclic group in which all 
of a ring - constituting atom X ' which binds to E , and ring 
constituting atoms on both sides thereof are carbon atoms , or 
a divalent heterocyclic group in which the ring - constituting 
atom X ' which binds to E , is a nitrogen atom , and ring 
constituting atoms on both sides of the nitrogen atom are 
carbon atoms , and is a bond , 
[ 0060 ] when Ez is —X — Y— , Ez is a divalent group , and 
when E , is a group represented by Formula ( i ) , Ez is a bond 
or a divalent group , and 
[ 0061 ] the leaving group has ability to be cleaved and 
eliminated from E , by a reaction between the nucleophilic 
group and the electrophilic group . 
[ 0062 ] ( 15 ) The compound or salt thereof according to 
( 14 ) , wherein the L2 is 
[ 0063 ] ( a ) ring P - Q- wherein ring P is selected from the 
group consisting of an arylene optionally substituted with an 
electron - withdrawing group , a heteroarylene optionally sub 
stituted with an electron - withdrawing group , optionally con 
densed 2,5 - diketopyrrolidine , optionally condensed 2,6 
diketopiperidine , optionally condensed 2 - ketopyrrolidine , 
optionally condensed 2 - ketopiperidine , and 2 - pyridone , and 
Q is selected from the group consisting of O S 

-S02-0 -SO2 - N ( R ) , 
C = C — CH20- , -N ( OR ) — , -N ( R )- and ON 

( R ) - where R is a hydrogen atom or Cl- alkyl , 
[ 0064 ] ( b ) heteroarylene , or 
[ 0065 ] ( c ) -Q- wherein Q is selected from the group 
consisting of O 
SO2 - N ( R ) SO2 , C = C — CH2 - O 
-N ( OR ) , -N ( R ) and 0 - N ( R ) - where R is a 

hydrogen atom or Cl - alkyl . 
[ 0066 ] ( 16 ) The compound or salt thereof according to 
( 14 ) or ( 15 ) , wherein the L2 is a group selected from the 
group consisting of the following structural formulae : 

Se- , SO2 

s , Se , SO2 
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-continued -continued 

o ? ( EWG ) n 

N of ( EWG ) m 

o ? NE 

? 
N 

( EWG ) m 

S 

( EWG ) m 

N 

R RO 

( EWG ) m 

( EWG ) m 

[ 0067 ] where EWG is an electron - withdrawing group , 
[ 0068 ] m is an integer of 0 to 4 , 
[ 0069 ] n is an integer of 0 to 3 , 
[ 0070 ] R is a hydrogen atom or C1-6 alkyl , 
[ 0071 ] a symbol of “ white circle ” is a bond to L1 , and a 
symbol of “ black circle ” is a bond to E1 . 
[ 0072 ] ( 17 ) The compound or salt thereof according to any 
of ( 1 ) to ( 16 ) , wherein a main chain of L or L - L2 coupling 
A with E consists of 20 or less atoms . 
[ 0073 ] ( 18 ) The compound or salt thereof according to any 
of ( 14 ) to ( 17 ) , wherein the compound represented by the 
above Formula ( I - 1 ) is a compound represented by the 
following Formula ( 1-2 ) : 

A - L1 - L2 - E -X – Y - E3 - B ( I - 2 ) 

[ 0074 ] wherein 
[ 0075 ] A , L1 , X , Y , and B are the same as those in the 
above Formula ( 1-1 ) , 
[ 0076 ] L2 is 
[ 0077 ] ( a ) ring P - Q- wherein ring P is selected from the 
group consisting of an arylene optionally substituted with an 
electron - withdrawing group , a heteroarylene optionally sub 

R 

( EWG ) n 
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SO2 SO2 

stituted with an electron - withdrawing group , optionally con 
densed 2,5 - diketopyrrolidine , optionally condensed 2,6 
diketopiperidine , optionally condensed 2 - ketopyrrolidine , 
optionally condensed 2 - ketopiperidine , and 2 - pyridone , and 
Q is selected from the group consisting of 0 S 
Se , SO2 - N ( R ) , 
C = C — CH2-0 N ( OR ) , -N ( R ) , and ON 

( R ) — where R is a hydrogen atom or C1-6 alkyl , 
[ 0078 ] ( b ) heteroarylene , or 
[ 0079 ] ( c ) -Q- wherein is selected from the group 
consisting of S SO , O 
-SO2 - N ( R ) , C = C — CH2 O 
-N ( OR ) — , -N ( R ) — , and ON ( R ) — where R is a 

hydrogen atom or C1-6 alkyl , 
[ 0080 ] Ei is selected from the group consisting of 

C ( = O ) S02— , and _CH , — , and 
[ 0081 ] Ez is a divalent group . 
[ 0082 ] ( 19 ) The compound or salt thereof according to any 
of ( 14 ) to ( 17 ) , wherein the compound represented by the 
above Formula ( I - 1 ) is a compound represented by the 
following Formula ( 1-3 ) : 

[ 0093 ] wherein 
[ 0094 ] A is an affinity substance to an antibody , 
[ 0095 ] L is a divalent group comprising a leaving group , 
[ 009 ] E is a divalent group comprising an electrophilic 
group ( i ) coupled with the leaving group and ( ii ) having 
ability to react with a nucleophilic group in the antibody , 
[ 0097 ] B is a bioorthogonal functional group , and 
[ 0098 ] the leaving group has ability to be cleaved and 
eliminated from E by a reaction between the nucleophilic 
group and the electrophilic group , or 
[ 0099 ] a salt thereof . 
[ 0100 ] ( 21 ) A method for producing an antibody having a 
bioorthogonal functional group or bioorthogonal functional 
groups or a salt thereof , the method comprising : 
[ 0101 ] reacting a compound having an affinity substance 
to an antibody and a bioorthogonal functional group , rep 
resented by the following Formula ( I ) : 

Se , 2 

SO2 

2 

A - L - E - B 

( 1-3 ) 
E1 

A — 1 , -12 X 

Z -E3 - B 

Ab - E - B 

[ 0102 ] wherein 
[ 0103 ] A is an affinity substance to an antibody , 
[ 0104 ] L is a divalent group comprising a leaving group , 
[ 0105 ] E is a divalent group comprising an electrophilic 
group ( i ) coupled with the leaving group and ( ii ) having 
ability to react with a nucleophilic group in the antibody , 
[ 0106 ] B is a bioorthogonal functional group , and 
[ 0107 ] the leaving group has ability to be cleaved and 
eliminated from E by a reaction between the nucleophilic 
group and the electrophilic group , or a salt thereof with an 
antibody 
[ 0108 ] to form an antibody having a bioorthogonal func 
tional group or bioorthogonal functional groups , represented 
by the following Formula ( II ) : 

( II ) 

[ 0109 ] wherein 
[ 0110 ] E and B are the same as those in the above Formula 
( I ) , and 
[ 0111 ] Ab is an antibody , or 
[ 0112 ] a salt thereof . 
[ 0113 ] ( 22 ) A method for producing an antibody having a 
functional substance or functional substances or a salt 
thereof , the method comprising : 
[ 0114 ] ( 1 ) reacting a compound having an affinity sub 
stance to an antibody and a bioorthogonal functional group , 
represented by the following Formula ( 1 ) : 

( I ) 

[ 0115 ] wherein 
[ 0116 ] A is an affinity substance to an antibody , 
[ 0117 ] L is a divalent group comprising a leaving group , 
[ 0118 ] E is a divalent group comprising an electrophilic 
group ( i ) coupled with the leaving group and ( ii ) having 
ability to react with a nucleophilic group in the antibody , 
[ 0119 ] B is a bioorthogonal functional group , and 
[ 0120 ] the leaving group has ability to be cleaved and 
eliminated from E by a reaction between the nucleophilic 
group and the electrophilic group , or a salt thereof with an 
antibody 
[ 0121 ] to form an antibody having a bioorthogonal func 
tional group or bioorthogonal functional groups , represented 
by the following Formula ( II ) : 

( II ) 
[ 0122 ] wherein 
[ 0123 ] E and B are the same as those in the above Formula 
( I ) , and 

SO2 

[ 0083 ] wherein 
[ 0084 ] A , L1 , ring Z , and B are the same as those in the 
above Formula ( I - 1 ) , 
[ 0085 ] L , is 
( 0086 ] ( a ) ring P - Q- wherein ring P is selected from the 
group consisting of an arylene optionally substituted with an 
electron - withdrawing group , a heteroarylene optionally sub 
stituted with an electron - withdrawing group , optionally con 
densed 2,5 - diketopyrrolidine , optionally condensed 2,6 
diketopiperidine , optionally condensed 2 - ketopyrrolidine , 
optionally condensed 2 - ketopiperidine , and 2 - pyridone , and 
Q is selected from the group consisting of -0 , S 

Se O SO2 -N ( R ) , SO , 
C = C — CH2O N ( OR ) , -N ( R ) and ON 

( R ) where R is a hydrogen atom or C1-6 alkyl , 
[ 0087 ] ( b ) heteroarylene , or 
[ 0088 ] ( c ) -Q- wherein is selected from the group 
consisting of 02 O 
—SO , —N ( R ) C = C — CH2 - O 
N ( OR ) , -N ( R ) and 0 - N ( R ) ( where R is a 

hydrogen atom or Cl- . alkyl , 
[ 0089 ] Ei is selected from the group consisting of 
CO ) - , -S02— , and CH — , and 

[ 0090 ] Ez is a bond or a divalent group . 
[ 0091 ] ( 20 ) A reagent of regioselectively modifying an 
antibody by a bioorthogonal functional group , the reagent 
comprising 
[ 0092 ] a compound having an affinity substance to an 
antibody and a bioorthogonal functional group , represented 
by the following Formula ( I ) : 

A - L - E - B 

Se , 
SO2 2 

Ab - E - B 

A - L - E - B ( I ) 
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( 0124 ] Ab is an antibody , or 
[ 0125 ] a salt thereof ; and 
[ 0126 ] ( 2 ) reacting the antibody having a bioorthogonal 
functional group or bioorthogonal functional groups , repre 
sented by the above Formula ( II ) , or a salt thereof with a 
functional substance via the bioorthogonal functional group 
[ 0127 ] to form an antibody having a functional substance 
or functional substances , represented by the following For 
mula ( III ) : 

[ 0146 ] ( 26 ) The antibody or salt thereof according to any 
of ( 23 ) to ( 25 ) , wherein the antibody is a human IgG 
regioselectively having a bioorthogonal functional group or 
bioorthogonal functional groups in a region consisting of 
amino acid residues at positions 246 to 248 or 288 to 290 in 
a human IgG Fc region . 
[ 0147 ] ( 27 ) The antibody or salt thereof according to any 
of ( 23 ) to ( 26 ) , wherein the antibody represented by the 
above Formula ( II - 1 ) is an antibody regioselectively having 
a bioorthogonal functional group or bioorthogonal func 
tional groups , represented by the following formula ( II - 2 ) : 

Ab - E - B - F ( III ) 

Ab - E¡ - X – Y - E3 - B ( II - 2 ) 

[ 0148 ] wherein 

[ 0128 ] wherein Ab is the same as that in Formula ( II ) , 
[ 0129 ] E is the same as that in Formula ( I ) , 
[ 0130 ] B ' is a divalent group comprising a portion formed 
by a reaction between the functional substance and the 
bioorthogonal functional group , and 
[ 0131 ] F is a functional substance , or a salt thereof . 
[ 0132 ] ( 23 ) An antibody regioselectively having a 
bioorthogonal functional group or bioorthogonal functional 
groups , represented by the following Formula ( II - 1 ) : 

Ab - E1 - E2 - E3 - B ( II - 1 ) 

[ 0133 ] wherein 
[ 0134 ] Ab is an antibody , 
[ 0135 ] E , is an electrophilic group coupled with a nucleo 
philic group in the antibody , 
[ 0136 ] E , is a group represented by ( a ) -X - Y 
[ 0137 ] wherein X which binds to E , is C ( R1 ) ( R2 ) where 
R? and R , are each independently a hydrogen atom or C1-6 
alkyl , N ( R3 ) where Rz is a hydrogen atom or C1-6 alkyl , O , 
S , or Se , and 
[ 0138 ] Y which binds to Ez is C ( R . ) ( Rs ) where R4 and R , 
are each independently a hydrogen atom or C1-6 alkyl , or 
[ 0139 ] Ez is a group represented by ( b ) the following 
formula ( i ) : 

[ 0149 ] Ab , X , Y , and B are the same as those in the above 
Formula ( II - 1 ) , 
[ 0150 ] Ej is selected from the group consisting of 
CEO ) - , -SO- , and CH , — , and 

[ 0151 ] Ez is a divalent group . 
[ 0152 ] ( 28 ) The antibody or salt thereof according to any 
of ( 23 ) to ( 26 ) , wherein the antibody represented by the 
above Formula ( II - 1 ) is an antibody regioselectively having 
a bioorthogonal functional group or bioorthogonal func 
tional groups , represented by the following formula ( II - 3 ) : 

( II - 3 ) 
E1 

Ab X ! 

Z -E3 - B 

Z 
0 

[ 0153 ] wherein 
[ 0154 ] Ab , ring - constituting atom X ' , ring Z , and B are the 
same as those in the above Formula ( II - 1 ) , 
[ 0155 ] E , is selected from the group consisting of 
CEO ) - , -S0 , - , and CH – , and 

[ 0156 ] Ez is a bond or a divalent group . 
[ 0157 ] ( 29 ) An antibody regioselectively having a func 
tional substance or functional substances , represented by the 
following Formula ( III - 1 ) : 

Ab - E1 - E2 - E3 - B ' - F ( III - 1 ) 

[ 0158 ] wherein 

[ 0140 ] wherein ring Z is a divalent cyclic group in which 
all of a ring - constituting atom X ' which binds to Ej and 
ring - constituting atoms on both sides thereof are carbon 
atoms , or a divalent heterocyclic group in which the ring 
constituting atom X ' which binds to E , is a nitrogen atom , 
and ring - constituting atoms on both sides of the nitrogen 
atom are carbon atoms , and is a bond , 
[ 0141 ] when E , is X – Y— , Ez is a divalent group , and 
when Ez is a group represented by Formula ( i ) , Ez is a bond 
or a divalent group , and 
[ 0142 ] B is a bioorthogonal functional group , or 
[ 0143 ] a salt thereof . 
[ 0144 ] ( 24 ) The antibody or salt thereof according to ( 23 ) , 
wherein the antibody is an antibody having a bioorthogonal 
functional group or bioorthogonal functional groups only in 
a constant region of a monoclonal antibody . 
[ 0145 ] ( 25 ) The antibody or salt thereof according to ( 23 ) 
or ( 24 ) , wherein the antibody is an antibody having a 
bioorthogonal functional group or bioorthogonal functional 
groups only in an Fc region of a monoclonal antibody . 

[ 0159 ] Ab is an antibody , 
[ 0160 ] E is an electrophilic group coupled with a nucleo 
philic group in the antibody , 
[ 0161 ] Ez is a group represented by ( a ) —X — Y 
[ 0162 ] wherein X which binds to E , is C ( R ) ( R2 ) where 
R , and R , are each independently a hydrogen atom or C. 
alkyl , N ( R3 ) where Rz is a hydrogen atom or C1-6 alkyl , O , 
S , or Se , and Y which binds to Ez is C ( R2 ) ( R5 ) where R4 and 
R , are each independently a hydrogen atom or C1-6 alkyl , or 
E2 is a group represented by ( b ) the following formula ( i ) : 

1-6 
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X 

Z 

A - L - E - F 

A - L - E - F 

[ 0163 ] wherein ring Z is a divalent cyclic group in which 
all of a ring - constituting atom X ' which binds to E , and 
ring - constituting atoms on both sides thereof are carbon 
atoms , or a divalent heterocyclic group in which the ring 
constituting atom X ' which binds to E , is a nitrogen atom , 
and ring - constituting atoms on both sides of the nitrogen 
atom are carbon atoms , and is a bond , 
[ 0164 ] Ez is a divalent group when Ez is —X — Y— , and 
is a bond or a divalent group when Ez is a group represented 
by Formula ( i ) , 
[ 0165 ] B ' is a divalent group comprising a portion formed 
by a reaction between the functional substance and the 
bioorthogonal functional group , and 
[ 0166 ] F is a functional substance , or 
[ 0167 ] a salt thereof . 
( 0168 ] ( 30 ) The antibody or salt thereof according to ( 29 ) , 
wherein the antibody is an antibody having a bioorthogonal 
functional group or bioorthogonal functional groups only in 
a constant region of a monoclonal antibody . 
[ 0169 ] ( 31 ) The antibody or salt thereof according to ( 29 ) 
or ( 30 ) , wherein the antibody is an antibody having a 
bioorthogonal functional group or bioorthogonal functional 
groups only in an Fc region of a monoclonal antibody . 
[ 0170 ] ( 32 ) The antibody or salt thereof according to any 
of ( 29 ) to ( 31 ) , wherein the antibody is a human IgG 
regioselectively having a functional substance or functional 
substances in a region consisting of amino acid residues at 
positions 246 to 248 or 288 to 290 in a human IgG Fc region . 
[ 0171 ] ( 33 ) The antibody or salt thereof according to any 
of ( 29 ) to ( 32 ) , wherein the antibody represented by the 
above Formula ( III - 1 ) is an antibody regioselectively having 
a functional substance or functional substances , represented 
by the following formula ( III - 2 ) : 

Ab - E1 - X – Y - E3 - B ' — F ( III - 2 ) 

[ 0172 ] wherein 
[ 0173 ] Ab , X , Y , B ' , and F are the same as those in the 
above Formula ( III - 1 ) , 
[ 0174 ] Ei is selected from the group consisting of 
CO ) , SO2 , and CH2– , and 

[ 0175 ] Ez is a divalent group . 
[ 0176 ] ( 34 ) The antibody or salt thereof according to any 
of ( 29 ) to ( 32 ) , wherein the antibody represented by the 
above Formula ( III - 1 ) is an antibody regioselectively having 
a functional substance or functional substances , represented 
by the following formula ( III - 3 ) : 

( 0177 ] wherein 
[ 0178 ] Ab , ring - constituting atom X ' , ring Z , B ' , and F are 
the same as those in the above Formula ( III - 1 ) , 
[ 0179 ] Ej is selected from the group consisting of 

C ( O ) S02— , and _CH — , and 
[ 0180 ] Ez is a bond or a divalent group . 
[ 0181 ] ( 35 ) A compound having an affinity substance to an 
antibody and a functional substance , represented by the 
following Formula ( IV ) : 

( IV ) 

[ 0182 ] wherein 
[ 0183 ] A is an affinity substance to an antibody , 
[ 0184 ] L is a divalent group comprising a leaving group , 
[ 0185 ] E is a divalent group comprising an electrophilic 
group ( i ) coupled with the leaving group and ( ii ) having 
ability to react with a nucleophilic group in the antibody , 
[ 0186 ] F is a functional substance , and 
[ 0187 ] the leaving group has ability to be cleaved and 
eliminated from E by a reaction between the nucleophilic 
group and the electrophilic group , or 
[ 0188 ] a salt thereof . 
[ 0189 ] ( 36 ) A reagent of regioselectively modifying an 
antibody by a functional substance , represented by the 
following Formula ( IV ) : 

( IV ) 

[ 0190 ] wherein 
[ 0191 ] A is an affinity substance to an antibody , 
[ 0192 ] L is a divalent group comprising a leaving group , 
[ 0193 ] E is a divalent group comprising an electrophilic 
group ( i ) coupled with the leaving group and ( ii ) having 
ability to react with a nucleophilic group in the antibody , 
[ 0194 ] F is a functional substance , and 
[ 0195 ] the leaving group has ability to be cleaved and 
eliminated from E by a reaction between the nucleophilic 
group and the electrophilic group , or 
[ 0196 ] a salt thereof . 
[ 0197 ] ( 37 ) A method for producing an antibody having a 
functional substance or functional substances or salt 
thereof , the method comprising 
[ 0198 ] reacting a compound having an affinity substance 
to an antibody and a functional substance , represented by the 
following Formula ( IV ) : 

( IV ) 
[ 0199 ] wherein 
[ 0200 ] A is an affinity substance to an antibody , 
[ 0201 ] L is a divalent group comprising a leaving group , 
[ 0202 ] E is a divalent group comprising an electrophilic 
group ( i ) coupled with the leaving group and ( ii ) having 
ability to react with a nucleophilic group in the antibody , 
[ 0203 ] F is a functional substance , and 
[ 0204 ] the leaving group has ability to be cleaved and 
eliminated from E by a reaction between the nucleophilic 
group and the electrophilic group , or a salt thereof with an 
antibody 
[ 0205 ] to form the antibody having a functional substance 
or functional substances , represented by the following For 
mula ( III ) : 

A - L - E - F 

( III - 3 ) 
Ab X 

Z - E3 - B ' - F Ab - E - F ( III ) 

[ 0206 ] wherein 
[ 0207 ] Ab is an antibody , and 
[ 0208 ] E and F are the same as those in the above Formula 
( IV ) , or a salt thereof . 
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Advantageous Effects of Invention 
[ 0209 ] The compound of the present invention having an 
affinity substance to an antibody and a bioorthogonal func 
tional group or a functional substance , or a salt thereof is 
useful for regioselective modification of an antibody , for 
example . 
[ 0210 ] The antibody of the present invention regioselec 
tively having a bioorthogonal functional group 
bioorthogonal functional groups or a salt thereof is useful as 
an intermediate in preparation of an antibody regioselec 
tively having a functional substance or functional substances 
or a salt thereof , for example . 
[ 0211 ] The antibody of the present invention regioselec 
tively having a functional substance or functional substances 
or a salt thereof is useful as pharmaceuticals or reagents 
( e.g. , diagnostic reagents and reagents for research ) , for 
example . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0212 ] A more complete appreciation of the invention and 
many of the attendant advantages thereof will be readily 
obtained as the same become better understood by reference 
to the following detailed description when considered in 
connection with the accompanying drawings , wherein : 
[ 0213 ] FIG . 1 is a schematic diagram illustrating an out 
line of the present invention . 
[ 0214 ] FIG . 2 is a diagram illustrating analysis results by 
SDS - PAGE in synthesis of an IgG antibody trastuzumab 
peptide conjugate . Lanes 1 , 3 , 6 , and 8 : molecular weight 
markers ; Lane 2 : unreacted IgG antibody trastuzumab ( con 
trol , A band near a molecular weight of 50,000 indicates a 
heavy chain , and a band near a molecular weight of 25,000 
indicates a light chain ) ; Lane 4 : a conjugate of IgG antibody 
trastuzumab and compound 10 ( An upper band near a 
molecular weight of 50,000 indicates that compound 10 has 
been conjugated with a heavy chain of trastuzumab . A lower 
band near the molecular weight of 50,000 indicates an 
unreacted heavy chain , and a band near a molecular weight 
of 25,000 indicates an unreacted light chain ) ; Lane 5 : a 
conjugate of IgG antibody trastuzumab and compound 11 
( An upper band near a molecular weight of 50,000 indicates 
that compound 11 has been conjugated with a heavy chain 
of trastuzumab . A lower band near the molecular weight of 
50,000 indicates an unreacted heavy chain , and a band near 
a molecular weight of 25,000 indicates an unreacted light 
chain ) ; Lane 7 : a reaction mixture after conjugation of IgG 
antibody trastuzumab with compound 12 ( A band near a 
molecular weight of 50,000 indicates an unreacted heavy 
chain , and a band near a molecular weight of 25,000 
indicates an unreacted light chain . A band indicating con 
jugation of compound 12 is not observed ) . 
[ 0215 ] FIG . 3 is a diagram illustrating analysis results by 
SDS - PAGE of a trastuzumab - peptide conjugate synthesized 
by regiospecifically introducing maleimide to IgG antibody 
trastuzumab and then conjugating the resulting product with 
a peptide reagent having a thiol . Lanes 1 and 9 : molecular 
weight markers . Lane 2 : a conjugate obtained by treating 
IgG antibody trastuzumab with compound 22 ( 10 molar 
equivalents to the antibody ) to introduce maleimide thereto 
regioselectively , and then conjugating the resulting product 
with compound 25. An upper band near a molecular weight 
of 50,000 indicates that maleimide has been introduced to a 
heavy chain of trastuzumab and the trastuzumab has been 

conjugated with compound 25. A lower band near the 
molecular weight of 50,000 indicates an unreacted heavy 
chain , and a band near a molecular weight of 25,000 
indicates an unreacted light chain . Lane 3 : a conjugate 
obtained by treating IgG antibody trastuzumab with com 
pound 22 ( 20 molar equivalents to the antibody ) to introduce 
maleimide thereto regioselectively , and then conjugating the 
resulting product with compound 25. An upper band near a 
molecular weight of 50,000 indicates that maleimide has 
been introduced to a heavy chain of trastuzumab and the 
trastuzumab has been conjugated with compound 25. A 
lower band near the molecular weight of 50,000 indicates an 
unreacted heavy chain , and a band near a molecular weight 
of 25,000 indicates an unreacted light chain . Lane 4 : a 
conjugate obtained by treating IgG antibody trastuzumab 
with compound 22 ( 40 molar equivalents to the antibody ) to 
introduce maleimide thereto regioselectively , and then con 
jugating the resulting product with compound 25. An upper 
band near a molecular weight of 50,000 indicates that 
maleimide has been introduced to a heavy chain of 
trastuzumab and the trastuzumab has been conjugated with 
compound 25. A lower band near the molecular weight of 
50,000 indicates an unreacted heavy chain , and a band near 
a molecular weight of 25,000 indicates an unreacted light 
chain . Lane 5 : a conjugate obtained by treating IgG antibody 
trastuzumab with compound 23 ( 10 molar equivalents to the 
antibody ) to introduce maleimide thereto regioselectively , 
and then conjugating the resulting product with compound 
25. An upper band near a molecular weight of 50,000 
indicates that maleimide has been introduced to a heavy 
chain of trastuzumab and the trastuzumab has been conju 
gated with compound 25. A lower band near the molecular 
weight of 50,000 indicates an unreacted heavy chain , and a 
band near a molecular weight of 25,000 indicates an unre 
acted light chain . Lane 6 : a conjugate obtained by treating 
IgG antibody trastuzumab with compound 23 ( 20 molar 
equivalents to the antibody ) to introduce maleimide thereto 
regioselectively , and then conjugating the resulting product 
with compound 25. An upper band near a molecular weight 
of 50,000 indicates that maleimide has been introduced to a 
heavy chain of trastuzumab and the trastuzumab has been 
conjugated with compound 25. A lower band near the 
molecular weight of 50,000 indicates an unreacted heavy 
chain , and a band near a molecular weight of 25,000 
indicates an unreacted light chain . Lane 7 : a conjugate 
obtained by treating IgG antibody trastuzumab with com 
pound 23 ( 40 molar equivalents to the antibody ) to introduce 
maleimide thereto regioselectively , and then conjugating the 
resulting product with compound 25. An upper band near a 
molecular weight of 50,000 indicates that maleimide has 
been introduced to a heavy chain of trastuzumab and the 
trastuzumab has been conjugated with compound 25. A 
lower band near the molecular weight of 50,000 indicates an 
unreacted heavy chain , and a band near a molecular weight 
of 25,000 indicates an unreacted light chain . Lanes 8 and 10 : 
unreacted IgG antibody trastuzumab ( control , A band near a 
molecular weight of 50,000 indicates a heavy chain , and a 
band near a molecular weight of 25,000 indicates a light 
chain ) Lane 11 : a reaction mixture obtained by treating IgG 
antibody trastuzumab with compound 24 ( 10 molar equiva 
lents to the antibody ) and then adding compound 25 thereto . 
A band near a molecular weight of 50,000 indicates an 
unreacted heavy chain , and a band near a molecular weight 
of 25,000 indicates an unreacted light chain . Lane 12 : a 
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reaction mixture obtained by treating IgG antibody 
trastuzumab with compound 24 ( 20 molar equivalents to the 
antibody ) and then adding compound 25 thereto . A band 
near a molecular weight of 50,000 indicates an unreacted 
heavy chain , and a band near a molecular weight of 25,000 
indicates an unreacted light chain . Lane 13 : a reaction 
mixture obtained by treating IgG antibody trastuzumab with 
compound 24 ( 40 molar equivalents to the antibody ) and 
then adding compound 25 thereto . A band near a molecular 
weight of 50,000 indicates an unreacted heavy chain , and a 
band near a molecular weight of 25,000 indicates an unre 
acted light chain . 
[ 0216 ] FIG . 4 is a diagram illustrating ESI - TOFMS of 
maleimide - modified trastuzumab synthesized in ( 4-5-1 ) 
under post - reduction conditions . An upper part indicates 
measurement results of unreacted trastuzumab , and a lower 
part indicates modified trastuzumab . 
[ 0217 ] FIG . 5 is a diagram illustrating ESI - TOFMS of 
azide - modified trastuzumab ( azide - modified antibody 1 ) 
synthesized in ( 6-1-1 ) under post - reduction conditions . A 
lower part indicates measurement results of unreacted 
trastuzumab , and upper part indicates modified 
trastuzumab . 
[ 0218 ] FIG . 6 is a diagram illustrating ESI - TOFMS of 
azide - modified trastuzumab ( azide - modified antibody 3 ) 
synthesized in ( 6-1-2 ) under post - reduction conditions . A 
lower part indicates measurement results of unreacted 
trastuzumab , and upper part indicates modified 
trastuzumab . 
[ 0219 ] FIG . 7 is a diagram illustrating ESI - TOFMS of 
azide - modified trastuzumab ( azide - modified antibody 6 ) 
synthesized in ( 6-1-3 ) under post - reduction conditions . An 
upper part indicates measurement results of unreacted 
trastuzumab , and lower part indicates modified 
trastuzumab . 
[ 0220 ] FIG . 8 is a diagram illustrating ESI - TOFMS of 
azide - modified trastuzumab ( azide - modified antibody 8 ) 
synthesized in ( 6-1-3 ) under post - reduction conditions . An 
upper part indicates measurement results of unreacted 
trastuzumab , and lower part indicates modified 
trastuzumab . 
[ 0221 ] FIG . 9 is a diagram illustrating ESI - TOFMS of 
azide - modified trastuzumab ( azide - modified antibody 10 ) 
synthesized in ( 6-1-3 ) under post - reduction conditions . An 
upper part indicates measurement results of unreacted 
trastuzumab , and lower part indicates modified 
trastuzumab . 
[ 0222 ] FIG . 10 is a diagram illustrating ESI - TOFMS of 
azide - modified adalimumab ( azide - modified antibody 28 ) 
synthesized in ( 6-1-4 ) under post - reduction conditions . An 
upper part indicates measurement results of unreacted adali 
mumab , and a lower part indicates modified adalimumab . 
[ 0223 ] FIG . 11 is a diagram illustrating ESI - TOFMS of 
denosumab - azide - modified antibody ( azide - modified anti 
body 29 ) synthesized in ( 6-1-4 ) under post - reduction con 
ditions . An upper part indicates measurement results of 
unreacted denosumab , and a lower part indicates modified 
denosumab . 
[ 0224 ] FIG . 12 is a diagram illustrating ESI - TOFMS of a 
dupilumab - azide - modified antibody ( azide - modified anti 
body 30 ) synthesized in ( 6-1-4 ) under post - reduction con 
ditions . An upper part indicates measurement results of 
unreacted dupilumab , and a lower part indicates modified 
dupilumab . 

[ 0225 ] FIG . 13 is a diagram illustrating ESI - TOFMS of a 
rituximab - azide - modified antibody ( azide - modified anti 
body 31 ) synthesized in ( 6-1-4 ) under post - reduction con 
ditions . A lower part indicates measurement results of unre 
acted rituximab , and an upper part indicates modified 
rituximab . 
[ 0226 ] FIG . 14 is a diagram illustrating ESI - TOFMS of 
protected thiol - modified trastuzumab synthesized in ( 8-1-1 ) 
under post - reduction conditions . An upper part indicates 
measurement results of unreacted trastuzumab , and a lower 
part indicates modified trastuzumab . 
[ 0227 ] FIG . 15 is a diagram illustrating ESI - TOFMS of 
thiol - modified trastuzumab deprotected in ( 8-3-1 ) under 
post - reduction conditions . An upper part indicates measure 
ment results of unreacted trastuzumab , and a lower part 
indicates modified trastuzumab . 
[ 0228 ] FIG . 16 is a diagram illustrating ESI - TOFMS of 
azide - modified trastuzumab synthesized in ( 9-1-1 ) under 
post - reduction conditions . An upper part indicates measure 
ment results of unreacted trastuzumab , and a lower part 
indicates modified trastuzumab . 
[ 0229 ] FIG . 17 is a diagram illustrating ESI - TOFMS of 
azide - modified trastuzumab synthesized in ( 9-1-5 ) under 
post - reduction conditions . An upper part indicates measure 
ment results of unreacted trastuzumab , and a lower part 
indicates modified trastuzumab . 
[ 0230 ] FIG . 18 is a diagram illustrating ESI - TOFMS of 
azide - modified trastuzumab synthesized in ( 9-2-2 ) under 
post - reduction conditions . An upper part indicates measure 
ment results of unreacted trastuzumab , and a lower part 
indicates modified trastuzumab . 
[ 0231 ] FIG . 19 is a diagram illustrating ESI - TOFMS of a 
trastuzumab - Cy3 conjugate synthesized in ( 10-1-1 ) . A lower 
part indicates measurement results of unreacted 
trastuzumab , a middle part indicates measurement results of 
azide - modified trastuzumab synthesized in ( 6-1-1 ) , and an 
upper part indicates the trastuzumab - Cy3 conjugate . 
[ 0232 ] FIG . 20 is a diagram illustrating ESI - TOFMS of a 
trastuzumab - Cy3 conjugate treated in ( 10-1-2 ) under reduc 
tion conditions . A lower part indicates measurement results 
of unreacted trastuzumab , a middle part indicates measure 
ment results of azide - modified trastuzumab synthesized in 
( 6-1-1 ) , and an upper part indicates the trastuzumab - Cy3 
conjugate . 
[ 0233 ] FIG . 21 is a diagram illustrating ESI - TOFMS of a 
trastuzumab - peptide conjugate synthesized in ( 10-2-2 ) . A 
lower part indicates measurement results of unreacted 
trastuzumab , a middle part indicates measurement results of 
azide - modified trastuzumab synthesized in ( 6-1-1 ) , and an 
upper part indicates the trastuzumab - Cy3 conjugate . 
[ 0234 ] FIG . 22 is a diagram illustrating ESI - TOFMS of a 
trastuzumab - Cy3 conjugate treated in ( 10-2-3 ) under reduc 
tion conditions . A lower part indicates measurement results 
of unreacted trastuzumab , a middle part indicates measure 
ment results of azide - modified trastuzumab synthesized in 
( 6-1-1 ) , and an upper part indicates the trastuzumab - peptide 
conjugate . 
[ 0235 ] FIG . 23 is a diagram illustrating ESI - TOFMS of a 
trastuzumab - maleimide compound conjugate treated in ( 10 
3-1 ) under reduction conditions . An upper part indicates 
measurement results of thiol - introduced trastuzumab , and a 
lower part indicates a trastuzumab - maleimide compound 
conjugate . 
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[ 0236 ] FIG . 24 is a diagram illustrating ESI - TOFMS of a 
reaction product treated in ( 10-3-2 ) under reduction condi 
tions . An upper part indicates measurement results of thiol 
introduced trastuzumab , and a lower part indicates a 
trastuzumab - maleimide compound conjugate . 
[ 0237 ] FIG . 25 is a diagram illustrating ( 1 ) an amino acid 
sequence of a heavy chain of trastuzumab ( SEQ ID NO : 2 ) 
and ( 2 ) an amino acid sequence of a light chain of 
trastuzumab ( SEQ ID NO : 4 ) . 
[ 0238 ] FIG . 26 is a diagram illustrating ( 1 ) an amino acid 
sequence of a heavy chain of denosumab ( SEQ ID NO : 104 ) 
and ( 2 ) an amino acid sequence of a light chain of deno 
sumab ( SEQ ID NO : 105 ) . 
[ 0239 ] FIG . 27 is a diagram illustrating ( 1 ) an amino acid 
sequence of a heavy chain of dupilumab ( SEQ ID NO : 106 ) 
and ( 2 ) an amino acid sequence of a light chain of dupilumab 
( SEQ ID NO : 107 ) . 
[ 0240 ] FIG . 28 is a diagram illustrating an MS spectrum of 

peptide fragment of THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of azidobenzoic acid - modified trastuzumab . 
[ 0241 ] FIG . 29 is a diagram illustrating a CID spectrum of 

peptide fragment of THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of azidobenzoic acid - modified trastuzumab . 
[ 0242 ] FIG . 30 is a diagram illustrating an MS spectrum of 
a peptide fragment of FNWYVDGVEVHNAKTKPR ( SEQ 
ID NO : 12 ) comprising a modified site to a lysine residue by 
trypsin digestion of azidobenzoic acid - modified 
trastuzumab . 
[ 0243 ] FIG . 31 is a diagram illustrating a CID spectrum of 
a peptide fragment of FNWYVDGVEVHNAKTKPR ( SEQ 
ID NO : 12 ) comprising a modified site ( aminebenzoic 
acid - introduced compound ( +119.037 Da ) ) to a lysine resi 
due by trypsin digestion of azidobenzoic acid - modified 
trastuzumab . 
[ 0244 ] FIG . 32 is a diagram illustrating an MS spectrum of 

peptide fragment of THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of mercaptopropionic acid - added maleimide 
modified trastuzumab . 
[ 0245 ] FIG . 33 is a diagram illustrating a CID spectrum of 

peptide fragment of THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of maleimide MPA - modified trastuzumab . 
[ 0246 ] FIG . 34 is a diagram illustrating an MS spectrum of 

peptide fragment of THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of alkyl azide - modified trastuzumab . 
[ 0247 ] FIG . 35 is a diagram illustrating a CID spectrum of 

peptide fragment of THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of alkyl azide - modified trastuzumab . 
[ 0248 ] FIG . 36 is a diagram illustrating an MS spectrum of 
a peptide fragment of VVSVLTVLHQDWLNGKEYK 
( SEQ ID NO : 101 ) comprising a modified site to a lysine 
residue by trypsin digestion of azidobenzoic acid - modified 
trastuzumab . 

[ 0249 ] FIG . 37 is a diagram illustrating a CID spectrum of 
a peptide fragment of VVSVLTVLHQDWLNGKEYK 
( SEQ ID NO : 101 ) comprising a modified site to a lysine 
residue by trypsin digestion of azidobenzoic acid - modified 
trastuzumab . 
[ 0250 ] FIG . 38 is a diagram illustrating analysis results by 
BioPharma Finder that a lysine residue at position 317 of 
azidobenzoic acid - modified trastuzumab is highly selec 
tively modified . 
[ 0251 ] FIG . 39 is a diagram illustrating an MS spectrum of 
a peptide fragment of FNWYVDGVEVHNAKTKPR ( SEQ 
ID NO : 12 ) comprising a modified site to a lysine residue by 
trypsin digestion of azidobenzoic acid - modified 
trastuzumab . 
[ 0252 ] FIG . 40 is a diagram illustrating a CID spectrum of 
a peptide fragment of FNWYVDGVEVHNAKTKPR ( SEQ 
ID NO : 12 ) comprising a modified site to a lysine residue by 
trypsin digestion azidobenzoic acid - modified 
trastuzumab . 
[ 0253 ] FIG . 41 is a diagram illustrating analysis results by 
BioPharma Finder that a lysine residue at position 288 or 
290 of azidobenzoic acid - modified trastuzumab is highly 
selectively modified . 
[ 0254 ] FIG . 42 is a diagram illustrating an MS spectrum of 

peptide fragment of THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of azidobenzoic acid - modified trastuzumab . 
[ 0255 ] FIG . 43 is a diagram illustrating a CID spectrum of 

peptide fragment of THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of azidobenzoic acid - modified trastuzumab . 
[ 0256 ] FIG . 44 is a diagram illustrating analysis results by 
BioPharma Finder that a lysine residue at position 246 or 
248 of azidobenzoic acid - modified trastuzumab is highly 
selectively modified . 
[ 0257 ] FIG . 45 is a diagram illustrating an MS spectrum of 

peptide fragment of THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of acetylthiol - modified trastuzumab . 
[ 0258 ] FIG . 46 is a diagram illustrating a CID spectrum of 

peptide fragment of THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of acetylthiol - modified trastuzumab . 
[ 0259 ] FIG . 47 is a diagram illustrating analysis results by 
BioPharma Finder that a lysine residue at position 246 or 
248 of acetylthiol - modified trastuzumab is highly selec 
tively modified . 
[ 0260 ] FIG . 48 is a diagram illustrating an MS spectrum of 

peptide fragment of THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of azidobenzoic acid - modified trastuzumab . 
[ 0261 ] FIG . 49 is a diagram illustrating a CID spectrum of 

peptide fragment of THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of azidobenzoic acid - modified trastuzumab . 
[ 0262 ] FIG . 50 is a diagram illustrating an MS spectrum of 
a peptide fragment of FNWYVDGVEVHNAKTKPR ( SEQ 
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[ 0275 ] FIG . 63 is a diagram illustrating analysis results of 
a trastuzumab - DM1 conjugate synthesized in ( 12-1-1 ) by 
ESI - TOFMS ( under non - reduction conditions ) . 
[ 0276 ] FIG . 64 is a diagram illustrating analysis results of 
a trastuzumab - DM1 conjugate synthesized in ( 12-1-1 ) by 
ESI - TOFMS ( under reduction conditions ) . 
[ 0277 ] FIG . 65 is a diagram illustrating analysis results of 
a trastuzumab - MMAE conjugate synthesized in ( 12-2-1 ) by 
ESI - TOFMS ( under non - reduction conditions ) . 
[ 0278 ] FIG . 66 is a diagram illustrating analysis results of 
a trastuzumab - MMAE conjugate synthesized in ( 12-2-1 ) by 
ESI - TOFMS ( under reduction conditions ) . 
[ 0279 ] FIG . 67 is a diagram illustrating analysis results of 
a rituximab - DM1 conjugate synthesized in ( 12-3-1 ) by 
ESI - TOFMS ( under non - reduction conditions ) . 
[ 0280 ] FIG . 68 is a diagram illustrating analysis results of 
a rituximab - DM1 conjugate synthesized in ( 12-3-1 ) by 
ESI - TOFMS ( under reduction conditions ) . 
[ 0281 ] FIG . 69 is a diagram illustrating analysis results of 
a rituximab - DM1 conjugate synthesized in ( 12-4-1 ) by 
ESI - TOFMS ( under non - reduction conditions ) . 
[ 0282 ] FIG . 70 is a diagram illustrating analysis results of 
a rituximab - DM1 conjugate synthesized in ( 12-4-1 ) by 
ESI - TOFMS ( under reduction conditions ) . 
[ 0283 ] FIG . 71 is a diagram illustrating ( 1 ) a consensus 
amino acid sequence between an Fc region in a heavy chain 
of trastuzumab and an IgG1 Fc region ( SEQ ID NO : 1 ) , and 
( 2 ) an amino acid sequence of an IgG1 Fc region ( SEQ ID 
NO : 3 ) . 

a of 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

ID NO : 12 ) comprising a modified site to a lysine residue by 
trypsin digestion of azidobenzoic acid - modified 
trastuzumab . 
[ 0263 ] FIG . 51 is a diagram illustrating a CID spectrum of 
a peptide fragment of FNWYVDGVEVHNAKTKPR ( SEQ 
ID NO : 12 ) comprising a modified site to a lysine residue by 
trypsin digestion of azidobenzoic acid - modified 
trastuzumab . 
[ 0264 ] FIG . 52 is a diagram illustrating an MS spectrum of 

peptide fragment of THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of acetylthiol and azidobenzoic acid - modified 
trastuzumab . 
[ 0265 ] FIG . 53 is a diagram illustrating a CID spectrum of 

peptide fragment THTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 11 ) 
comprising a modified site to a lysine residue by trypsin 
digestion of acetylthiol and azidobenzoic acid - modified 
trastuzumab . 
[ 0266 ] FIG . 54 is a diagram illustrating an MS spectrum of 
a peptide fragment of FNWYVDGVEVHNAKTKPR ( SEQ 
ID NO : 12 ) comprising a modified site to a lysine residue by 
trypsin digestion of acetylthiol and azidobenzoic acid - modi 
fied trastuzumab . 
[ 0267 ] FIG . 55 is a diagram illustrating a CID spectrum of 
a peptide fragment of FNWYVDGVEVHNAKTKPR ( SEQ 
ID NO : 12 ) comprising a modified site to a lysine residue by 
trypsin digestion of acetylthiol and azidobenzoic acid - modi 
fied trastuzumab . 
[ 0268 ] FIG . 56 is a diagram illustrating analysis results by 
BioPharma Finder that lysine residues at position 246 or 248 
and 288 or 290 of acetylthiol and azidobenzoic acid - modi 
fied trastuzumab are highly selectively modified . 
[ 0269 ] FIG . 57 is a diagram illustrating an MS spectrum of 

peptide fragment of 
CCVECPPCPAPPVAGPSVFLFPPKPKDTLMISR ( SEO 
ID NO : 102 ) comprising a modified site to a lysine residue 
by trypsin digestion of benzoic acid - modified denosumab . 
[ 0270 ] FIG . 58 is a diagram illustrating a CID spectrum of 

peptide fragment of 
CCVECPPCPAPPVAGPSVFLFPPKPKDTLMISR ( SEQ 
ID NO : 102 ) comprising a modified site to a lysine residue 
by trypsin digestion of benzoic acid - modified denosumab . 
[ 0271 ] FIG . 59 is a diagram illustrating analysis results by 
BioPharma Finder that a lysine residue at position 247 or 
249 of benzoic acid - modified denosumab is highly selec 
tively modified . 
[ 0272 ] FIG . 60 is a diagram illustrating an MS spectrum of 

peptide fragment of YGPPCPPCPAPE 
FLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 103 ) com 
prising a modified site to a lysine residue by trypsin diges 
tion of benzoic acid - modified dupilumab . 
[ 0273 ] FIG . 61 is a diagram illustrating a CID spectrum of 

peptide fragment YGPPCPPCPAPE 
FLGGPSVFLFPPKPKDTLMISR ( SEQ ID NO : 103 ) com 
prising a modified site to a lysine residue by trypsin diges 
tion of benzoic acid - modified dupilumab . 
[ 0274 ] FIG . 62 is a diagram illustrating analysis results by 
BioPharma Finder that a lysine residue at position 251 or 
253 of benzoic acid - modified dupilumab is highly selec 
tively modified . 

[ 0284 ] 1. Compound Having Affinity Substance to Anti 
body and Bioorthogonal Functional Group , or Salt Thereof 
[ 0285 ] 1-1 . Outline 
[ 0286 ] The present invention provides a compound having 
an affinity substance to an antibody and a bioorthogonal 
functional group , represented by Formula ( I ) , or a salt 
thereof . 

a 

A - L - E - B 

a 

a 

[ 0287 ] wherein 
[ 0288 ] A is an affinity substance to an antibody , 
[ 0289 ] L is a divalent group comprising a leaving group , 
[ 0290 ] E is a divalent group comprising an electrophilic 
group ( i ) coupled with the leaving group and ( ii ) having 
ability to react with a nucleophilic group in the antibody , 
[ 0291 ] B is a bioorthogonal functional group , and 
[ 0292 ] the leaving group has ability to be cleaved and 
eliminated from E by a reaction between the nucleophilic 
group and the electrophilic group . 
[ 0293 ] In expressions of Formula ( I ) and other formulae 
presented in relation to the present invention , - ( a hyphen ) 
indicates that two units present on both sides thereof cova 
lently bind to each other . Consequently , in Formula ( I ) , A 
covalently binds to L , L covalently binds to A and E , E 
covalently binds to L and B , and B covalently binds to E. 
The compound having an affinity substance to an antibody 
and a bioorthogonal functional group , represented by For 
mula ( I ) , or a salt thereof indicates that the affinity substance 
to an antibody ( A ) contains a structural unit having L - E - B 
via a covalent bond between A and L. Consequently , in 
Formula ( I ) , the affinity substance to an antibody ( A ) may 
contain one structural unit having L - E - B , or a plurality of 

a of 
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( e.g. , two to five , preferably two to four , more preferably two 
or three ) structural units each having L - E - B ( same or 
different ) . 
[ 0294 ] Also in other formulae , the affinity substance to an 
antibody ( A ) or an antibody ( Ab ) contains a specific struc 
tural unit ( structural unit excluding A or Ab ) in each of the 
formulae via a covalent bond . Consequently , also in other 
formulae , the affinity substance to an antibody ( A ) or the 
antibody ( Ab ) may contain one specific structural unit or a 
plurality of ( e.g. , 2 to 5 , preferably 2 to 4 , more preferably 
2 or 3 ) specific structural units ( same or different ) . 
[ 0295 ] 1-2 . Affinity Substance to Antibody ( A ) 
[ 0296 ] In Formula ( I ) , A is an affinity substance to an 
antibody . The affinity substance to an antibody is a substance 
having binding ability through a noncovalent bond to an 
antibody . 
[ 0297 ] The affinity substance used in the present invention 
targets an antibody . The antibody may be an antibody 
modified with a biomolecule ( e.g. , sugar ) or an antibody 
unmodified with a biomolecule . As the antibody , any anti 
body to any component such as a bio - derived component , a 
virus - derived component , or a component found in an envi 
ronment can be used , but an antibody to a bio - derived 
component or a virus - derived component is preferable . 
Examples of the bio - derived component include compo 
nents derived from animals such as mammals and birds ( e.g. , 
chickens ) , insects , microorganisms , plants , fungi , and fishes 
( e.g. , protein ) . The bio - derived component is preferably a 
component derived from mammals . Examples of the mam 
mals include primates ( e.g. , humans , monkeys , and chim 
panzees ) , rodents ( e.g. , mice , rats , guinea pigs , hamsters , 
and rabbits ) , pets ( e.g. , dogs and cats ) , domestic animals 
( e.g. , cows , pigs , and goats ) , and work animals ( e.g. , horses 
and sheep ) . The bio - derived component is more preferably 
a component derived from primates or rodents ( e.g. , pro 
tein ) , and even more preferably a human - derived component 
( e.g. , protein ) in view of the clinical application of the 
present invention . Examples of the virus - derived component 
include components derived from influenza viruses ( e.g. , 
avian influenza viruses and swine influenza viruses ) , AIDS 
virus , Ebola virus , and phage viruses ( e.g. , protein ) . 
[ 0298 ] The antibody is a polyclonal antibody or a mono 
clonal antibody , and is preferably a monoclonal antibody . 
Examples of the monoclonal antibody include chimeric 
antibodies , humanized antibodies , human antibodies , anti 
bodies with a certain sugar chain added ( e.g. , an antibody 
modified so as to have a sugar chain - binding consensus 
sequence such as an N - type sugar chain - binding consensus 
sequence ) , bi - specific antibodies , scFv antibodies , Fab anti 
bodies , F ( ab ' ) 2 antibodies , VHH antibodies , Fc region pro 
teins , and Fc - fusion proteins . The antibody may be a diva 
lent antibody ( e.g. , IgG , IgD , or IgE ) or a tetravalent or 
higher antibody ( e.g. , IgA antibody or IgM antibody ) . 
[ 0299 ] The antibody as a target of the affinity substance 
may comprise any amino acid residues and preferably 
comprises 20 natural L - a - amino acid residues normally 
contained in proteins . Examples of such amino acid residues 
include L - alanine ( A ) , L - asparagine ( N ) , L - cysteine ( C ) , 
L - glutamine ( Q ) , L - isoleucine ( I ) , L - leucine ( L ) , L - methio 
nine ( M ) , L - phenylalanine ( F ) , L - proline ( P ) , L - serine ( S ) , 
L - threonine ( T ) , L - tryptophan ( W ) , L - tyrosine ( Y ) , L - valine 
( V ) , L - aspartic acid ( D ) , L - glutamic acid ( E ) , L - arginine 
( R ) , L - histidine ( H ) , L - lysine ( K ) , and glycine ( G ) ( herein 
after , the expression of L is omitted ) . The antibody may 

comprise e.g. , 100 or more , preferably 120 or more , more 
preferably 150 or more , even more preferably 180 or more , 
and particularly preferably 200 or more amino acid residues . 
The antibody may comprise e.g. , 1,000 or less , preferably 
900 or less , more preferably 800 or less , even more prefer 
ably 700 or less , and particularly preferably 600 or less 
amino acid residues . More specifically , the antibody may 
comprise e.g. , 100 to 1,000 , preferably 120 to 900 , more 
preferably 150 to 800 , even more preferably 180 to 700 , and 
particularly preferably 200 to 600 amino acid residues . 
When the antibody is an antibody ( e.g. , the monoclonal 
antibody described above ) , the above number of amino acid 
residues may correspond to amino acid residues of a heavy 
chain of the antibody . 
[ 0300 ] The antibody as the target of the affinity substance 
is further a protein comprising specific amino acid residues 
having a side chain or a terminal ( an N - terminal and / or a 
C - terminal ) , preferably a side chain , with which a 
bioorthogonal functional group described below is capable 
of reacting at one position or a plurality of positions ( pref 
erably a plurality of positions ) . Examples of such specific 
amino acid residues include amino acid residues described 
below ; preferred are amino acid residues selected from the 
group consisting of a lysine residue , a tyrosine residue , a 
serine residue , a threonine residue , and a cysteine residue . 
Considering that the compound of the present invention can 
regioselectively modify an antibody , preferred is an anti 
body comprising such specific amino acid residues at a 
plurality of positions . The positions are not limited to 
particular positions so long as they are two or more positions 
and may be e.g. , three or more positions , preferably five or 
more positions , more preferably ten or more positions , even 
more preferably 20 or more positions , and particularly 
preferably 30 or more positions . The positions may be e.g. , 
200 or less positions , preferably 180 or less positions , more 
preferably 150 or less positions , even more preferably 120 
or less positions , and particularly preferably 100 or less 
positions . More specifically , the positions may be e.g. , 3 to 
200 positions , preferably 5 to 180 positions , more preferably 
10 to 150 positions , even more preferably 20 to 120 posi 
tions , and particularly preferably 30 to 100 positions . Even 
for such an antibody comprising the specific amino acid 
residues at a plurality of positions , the compound of the 
present invention can regioselectively modify one or two 
specific amino acid residues present in a specific region . It 
is said that the number of lysine residues of human IgG1 is 
generally about 70 to 90 , for example , although it depends 
on an amino acid composition in a variable region . The 
present invention has succeeded in regioselectively modi 
fying such one or two lysine residues present in a specific 
region of human IgG1 . 
[ 0301 ] More specifically , in the present invention , in view 
of , while maintaining the function of an antibody ( that is , 
while maintaining native folding without denaturing the 
antibody ) , modifying amino acid residues present at specific 
target sites in the antibody , preferred is regioselective modi 
fication of amino acid residues exposed to the surface of the 
antibody . In human IgG such as human IgG1 , for example , 
exposed lysine residues and exposed tyrosine residues are 
present at the following positions ( refer to http : //www.imgt . 
org / IMGTScientificChart / Numbering / Hu_IGHGnb er.html 
by EU numbering ) . 
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[ 0302 ] ( 1 ) Exposed lysine residues 
[ 0303 ] CH2 domain ( position 246 , position 248 , position 
274 , position 288 , position 290 , position 317 , position 320 , 
position 322 , and position 338 ) 
[ 0304 ] CH3 domain ( position 360 , position 414 , and posi 
tion 439 ) 
[ 0305 ] ( 2 ) Exposed tyrosine residues 
[ 0306 ] CH2 domain ( position 278 , position 296 , and posi 
tion 300 ) 
[ 0307 ] CH3 domain ( position 436 ) 
[ 0308 ] ( 3 ) Exposed serine residues 
[ 0309 ] CH2 domain ( position 254 , position 267 , position 
298 , and position 324 ) 
[ 0310 ] CH3 domain ( position 375 , position 400 , position 
415 , position 440 , and position 442 ) 
[ 0311 ] ( 4 ) Exposed threonine residue 
[ 0312 ] CH2 domain ( position 256 , position 289 , and posi 
tion 307 ) 
[ 0313 ] CH3 domain ( position 335 , position 359 , position 
393 , and position 437 ) 
[ 0314 ] Consequently , when human IgG such as human 
IgG1 is modified with a lysine residue or a tyrosine residue , 
modification at the above positions is preferred . 
[ 0315 ] When human IgG such as human IgG1 is modified 
with a lysine residue , a tyrosine residue , a serine residue , or 
a threonine residue , among the positions of ( 1 ) to ( 4 ) , lysine 
residues , tyrosine residues , serine residues , or tyrosine resi 
dues present at the following positions , which are high in the 
degree of exposure to the surface , may be preferably modi 
fied . 
[ 0316 ] ( 1 ' ) Exposed Lysine Residues 
[ 0317 ] CH2 domain ( position 246 , position 248 , position 
274 , position 288 , position 290 , position 317 , position 320 , 
and position 322 ) 
[ 0318 ] CH3 domain ( position 360 , position 414 , and posi 
tion 439 ) 
[ 0319 ] ( 2 ) Exposed Tyrosine Residues 
[ 0320 ] CH2 domain ( position 278 , position 296 , and posi 
tion 300 ) 
[ 0321 ] CH3 domain ( position 436 ) 
[ 0322 ] ( 3 ' ) Exposed Serine Residues 
[ 0323 ] CH2 domain ( position 254 , position 267 , and posi 
tion 298 ) 
[ 0324 ] CH3 domain ( position 400 , position 415 , and posi 
tion 440 ) 
[ 0325 ] ( 4 ' ) Exposed threonine residues 
[ 0326 ] CH2 domain ( position 256 and position 289 ) 
[ 0327 ] CH3 domain ( position 335 and position 359 ) 
[ 0328 ] Consequently , when human IgG such as human 
IgG1 is modified with a lysine residue , a tyrosine residue , a 
serine residue , or a threonine residue , modification at the 
above positions is more preferred . 
[ 0329 ] When human IgG such as human IgG1 is modified 
with a lysine residue , among the positions of ( 1 ) , lysine 
residues present at certain positions ( e.g. , position 246 , 
position 248 , position 288 , position 290 , and position 317 ) 
in the CH2 domain , which can be efficiently modified in the 
present invention , may be more preferably modified . 
[ 0330 ] In a specific embodiment , the antibody as the target 
of the affinity substance , when comprising the specific 
amino acid residues at a plurality of positions as described 
above , may comprise one or more specific amino acid 
residues in a target region consisting of 1 to 50 continuous 
amino acid residues and comprise five or more of the 

specific amino acid residues in a non - target region other than 
the target region . The target region may consist of preferably 
1 to 30 , more preferably 1 to 20 , and even more preferably 
one to ten , one to five , or one to three ( that is , one , two , or 
three ) amino acid residues . The target region may be par 
ticularly preferably a region consisting of a specific amino 
acid residue present at a specific position . Such a specific 
position , which varies depending on the types of the target 
protein and the affinity substance and the like , may be e.g. , 
a specific position in a specific region of a constant region 
of an antibody ( e.g. , CH1 , CH2 , and CH3 ) and preferably a 
position in CH2 of an antibody . The target region may be 
more specifically the following residues following Eu num 
bering in human IgG Fc : 
[ 0331 ] ( 1 ) a Lys248 residue ( hereinafter , also referred to 
simply as “ Lys248 ” in the present specification and corre 
sponding to the 18th residue in a human IgG CH2 region 
( SEQ ID NO : 1 ) ) or a Lys246 residue ( hereinafter , also 
referred to simply as “ Lys246 " in the present specification 
and corresponding to the 16th residue in the human IgG CH2 
region ( SEQ ID NO : 1 ) ) ; 
[ 0332 ] ( 2 ) a Lys288 residue ( hereinafter , also referred to 
simply as “ Lys288 ” in the present specification and corre 
sponding to the 58th residue in the human IgG CH2 region 
( SEQ ID NO : 1 ) ) or a Lys290 residue ( hereinafter , also 
referred to simply as “ Lys290 ” in the present specification 
and corresponding to the 60th residue in the human IgG CH2 
region ( SEQ ID NO : 1 ) ) ; and 
[ 0333 ] ( 3 ) a Lys317 residue ( hereinafter , also referred to 
simply as “ Lys317 ” in the present specification and corre 
sponding to the 87th residue in the human IgG CH2 region 
( SEQ ID NO : 1 ) ) . 
[ 0334 ] The present invention can modify the specific 
amino acid residue in the target region highly regioselec 
tively . Such regioselectivity may be e.g. , 30 % or more , 
preferably 40 % or more , more preferably 50 % or more , even 
more preferably 60 % or more , and particularly preferably 
70 % or more , 80 % or more , 90 % or more , 95 % or more , 
96 % or more , 97 % or more , 98 % or more , 99 % or more , or 
100 % . 
[ 0335 ] The target region does not necessarily comprise the 
same kind of amino acid residue as the specific amino acid 
residue other than the specific amino acid residue present at 
the specific position in a region up to a remote position of 
“ a ” ( where “ a ” is any integer of 1 to 10 ) amino acid residues 
to an N - terminal side and a C - terminal side each with respect 
to the specific amino acid present at the specific position . 
The symbol “ a ” is preferably an integer of 1 to 5 , more 
preferably an integer of 1 to 3 , even more preferably 1 or 2 , 
and particularly preferably 1 . 
[ 0336 ] In a preferred embodiment , the antibody is a mono 
clonal antibody . Examples of the isotype of the monoclonal 
antibody and the like include IgG ( e.g. , IgG1 , IgG2 , IgG3 , 
and IgG4 ) , IgM , IgA , IgD , IgE , and IgY . The monoclonal 
antibody is a full - length antibody or an antibody fragment 
( e.g. , F ( ab ' ) 2 , Fab ' , Fab , Fv , and a single - chain antibody ) ; the 
full - length antibody is preferred . The antibody is particu 
larly preferably a human antibody , a humanized antibody , or 
a chimeric antibody having human IgG ( e.g. , IgG1 , IgG2 , 
IgG3 , and IgG4 ) in a constant region . 
[ 0337 ] The antibody is an antibody to any antigen . Such an 
antigen may be a component found in organisms and viruses 
described above , for example . Examples of such an antigen 
include a protein [ comprising an oligopeptide and a poly 
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peptide , which may be a protein modified with a biomol 
ecule such as sugar ( e.g. , glycoprotein ) ] , a sugar chain , a 
nucleic acid , and a small compound . 
[ 0338 ] The antibody may be preferably an antibody with 
a protein as an antigen . Examples of the protein include cell 
membrane receptors , cell membrane proteins other than cell 
membrane receptors ( e.g. , extracellular matrix proteins ) , 
ligands , and soluble receptors . 
[ 0339 ] More specifically , the protein as the antigen of the 
antibody may be a disease target protein . Examples of the 
disease target protein include the following . 
[ 0340 ) ( 1 ) Cancerous Region 
[ 0341 ] PD - L1 , GD2 , PDGFRa ( a platelet - derived growth 
factor receptor ) , CD22 , HER2 , phosphatidyl serine ( PS ) , 
EpCAM , fibronectin , PD - 1 , VEGFR - 2 , CD33 , HGF , 
gpNMB , CD27 , DEC - 205 , folic acid receptors , CD37 , 
CD19 , Trop2 , CEACAM5 , Sip , HER3 , IGF - 1R , DLL4 , 
TNT - 1 / B , CPAAs , PSMA , CD20 , CD105 ( Endoglin ) , 
ICAM - 1 , CD30 , CD16A , CD38 , MUC1 , EGFR , KIR2DL1 , 
KIR2DL2 , NKG2A , tenascin - C , IGF ( insulin - like growth 
factor ) , CTLA - 4 , mesothelin , CD138 , c - Met , Ang2 , VEGF 
A , CD79b , ENPD3 , folic acid receptor a , TEM - 1 , GM2 , 
Glypican 3 , macrophage inhibitory factor , CD74 , Notchi , 
Notch2 , Notch3 , CD37 , TLR - 2 , CD3 , CSF - 1R , FGFR2b , 
HLA - DR , GM - CSF , EphA3 , B7 - H3 , CD123 , gpA33 , 
Frizzled7 receptor , DLL4 , VEGF , RSPO , LIV - 1 , SLITRK6 , 
Nectin - 4 , CD70 , CD40 , CD19 , SEMA4D ( CD100 ) , CD25 , 
MET , Tissue Factor , IL - 8 , EGFR , Met , KIR3DL2 , Bstl 
( CD157 ) , P - Cadherin , CEA , GITR , TAM ( tumor associated 
macrophage ) , CEA , DLL4 , Ang2 , CD73 , FGFR2 , CXCR4 , 
LAG - 3 , GITR , Fucosyl GM1 , IGF - 1 , Angiopoietin 2 , CSF 
1R , FGFR3 , OX40 , BCMA , ErbB3 , CD137 ( 4-1BB ) , PTK7 , 
EFNA4 , FAP , DR5 , CEA , Ly6E , CA6 , CEACAM5 , 
LAMP1 , tissue factor , EPHA2 , DR5 , B7 - H3 , FGFR4 , 
FGFR2 , a2 - PI , A33 , GDF15 , CAIX , CD166 , ROR1 , GITR , 
BCMA , TBA , LAG - 3 , EphA2 , TIM - 3 , CD - 200 , EGFRvIII , 
CD16A , CD32B , PIGF , Axl , MICA / B , Thomsen - Friedenre 
ich , CD39 , CD37 , CD73 , CLEC12A , Lgr3 , transferrin recep 
tors , TGFB , IL - 17 , 5T4 , RTK , Immune Suppressor Protein , 
NaPi2b , Lewis blood group B antigen , A34 , Lysil - Oxidase , 
DLK - 1 , TROP - 2 , a . Integrin , TAG - 72 ( CA72-4 ) , and 
CD70 . 
[ 0342 ] ( 2 ) Autoimmune Diseases and Inflammatory Dis 

S. Aureus toxin , influenza A , Alginate , Staphylococcus 
aureus , PD - L1 , influenza B , Acinetobacter , F - protein , Env , 
CD3 , enteropathogenic Escherichia coli , Klebsiella , and 
Streptococcus pneumoniae . 
[ 0348 ] ( 5 ) Hereditary Rare Diseases 
[ 0349 ] amyloid AL , SEMA4D ( CD100 ) , insulin receptors , 
ANGPTL3 , IL4 , IL13 , FGF23 , adrenocorticotropic hor 
mone , transthyretin , and huntingtin . 
[ 0350 ] ( 6 ) Eye Diseases 
[ 0351 ] Factor D , IGF - 1R , PGDFR , Ang2 , VEGF - A , 
CD - 105 ( Endoglin ) , IGF - 1R , and ß amyloid . 
[ 0352 ] ( 7 ) Bone and Orthopedic Region 
[ 0353 ] Sclerostin , Myostatin , Dickkopf - 1 , GDF8 , 
RNAKL , HAS , Siglec - 15 
[ 0354 ] ( 8 ) Blood Diseases 
[ 0355 ] VWF , Factor IXa , Factor X , IFNY , C5 , BMP - 6 , 
Ferroportin , TFPI 
[ 0356 ] ( 9 ) Other Diseases 
[ 0357 ] BAFF ( B cell activating factor ) , IL - 1B , PCSK9 , 
NGF , CD45 , TLR - 2 , GLP - 1 , TNFR1 , C5 , CD40 , LPA , 
prolactin receptors , VEGFR - 1 , CB1 , Endoglin , PTHIR , 
CXCL1 , CXCLS , IL - 1B , AT2 - R , and IAPP . 
[ 0358 ] In a more preferred embodiment , the affinity sub 
stance to an antibody is an affinity substance to a monoclonal 
antibody . The isotype of the monoclonal antibody is similar 
to those described above for the antibody ; IgG ( e.g. , IgG1 , 
IgG2 , IgG3 , and IgG4 ) is preferred . The monoclonal anti 
body is preferably a full - length monoclonal antibody . 
[ 0359 ] In an even more preferred embodiment , the affinity 
substance to an antibody is an affinity substance to a 
chimeric antibody , a humanized antibody , or a human anti 
body ( e.g. , IgG including IgG1 , IgG2 , IgG3 , and IgG4 ) as a 
full - length monoclonal antibody . 
[ 0360 ] In a particularly preferred embodiment , the affinity 
substance to an antibody is an affinity substance to an 
antibody , comprising any one Fc region protein selected 
from the group consisting of the following ( A ) to ( C ) and 
having antigen - binding ability : 
[ 0361 ] ( A ) an Fc region protein comprising the amino acid 
sequence of SEQ ID NO : 1 ; 
[ 0362 ] ( B ) an Fc region protein comprising an amino acid 
sequence with one or several amino acid residues inserted , 
added , deleted , or substituted in the amino acid sequence of 
SEQ ID NO : 1 ; and 
[ 0363 ] ( C ) an Fc region protein comprising an amino acid 
sequence having 90 % or more identity to the amino acid 
sequence of SEQ ID NO : 1 . 
[ 0364 ] The amino acid sequence of SEQ ID NO : 1 is an Fc 
region protein . It is known that such an Fc region protein has 
secretion ability . Consequently , the Fc region proteins of ( A ) 
to ( C ) can have secretion ability . An antibody comprising 
such an Fc region protein can have antigen - binding ability . 
The amino acid residue at position 18 in SEQ ID NO : 1 is 
any amino acid residue , preferably a neutral amino acid 
residue , more preferably an amino acid residue having a 
nonpolar side chain described below , and even more pref 
erably leucine , isoleucine , or alanine , and particularly pref 
erably leucine or alanine . The amino acid residue at position 
19 in SEQ ID NO : 1 is any amino acid residue , preferably 
a neutral amino acid residue or an acidic amino acid residue , 
more preferably an amino acid residue having a nonpolar 
side chain or an acidic amino acid residue , and even more 
preferably leucine or glutamic acid . The amino acid residue 
at position 21 in SEQ ID NO : 1 is any amino acid residue , 

eases 

[ 0343 ] IL - 17 , IL - 6R , IL - 17R , INF - a , IL - 5R , IL - 13 , IL - 23 , 
IL - 6 , ActRIIB , B7 - Integrin , IL - 4aR , HAS , Eotaxin - 1 , CD3 , 
CD19 , TNF - a , IL - 15 , CD3 , Fibronectin , IL - 1B , IL - la , 
IL - 17 , TSLP ( Thymic Stromal Lymphopoietin ) , LAMP ( Al 
pha4 Beta 7 Integrin ) , IL - 23 , GM - CSFR , TSLP , CD28 , 
CD40 , TLR - 3 , BAFF - R , MADCAM , IL - 31R , IL - 33 , CD74 , 
CD32B , CD79B , IgE ( immunoglobulin E ) , IL - 17A , IL - 17F , 
C5 , FcRn , CD28 , TLR4 , MCAM , BÖRP1 , CXCR1 / 2 
Ligands , IL - 21 , Cadherin - 11 , CX3CL1 , CCL20 , IL - 36R , 
IL - 10R , CD86 , TNF - a , IL - 7R , Kv1.3 , a . Integrin , and 
LIFHT . 
[ 0344 ] ( 3 ) Brain or Nerve Diseases 
[ 0345 ] CGRP , CD20 , ß amyloid , ß amyloid protofibril , 
Calcitonin Gene - Related Peptide Receptor , LINGO ( Ig 
Domain Containing 1 ) , a Synuclein , extracellular tau , 
CD52 , insulin receptors , tau protein , TDP - 43 , SODI , 
TauC3 , and JC virus . 
[ 0346 ] ( 4 ) Infectious Diseases 
[ 0347 ] Clostridium Difficile toxin B , cytomegalovirus , RS 
viruses , LPS , S. Aureus Alpha - toxin , M2e protein , Ps ] , PerV , 
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preferably a neutral amino acid residue , more preferably an 
amino acid residue having a nonpolar side chain , and even 
more preferably glycine or alanine . The amino acid residue 
at position 140 in SEQ ID NO : 1 is any amino acid residue , 
preferably an acidic amino acid residue , and more preferably 
glutamic acid or aspartic acid . The amino acid residue at 
position 142 in SEQ ID NO : 1 is any amino acid residue , 
preferably a neutral amino acid residue , more preferably an 
amino acid residue having a nonpolar side chain , even more 
preferably methionine , leucine , or isoleucine , and particu 
larly preferably methionine or leucine . The amino acid 
residue at position 177 in SEQ ID NO : 1 is any amino acid 
residue , preferably a neutral amino acid residue , more 
preferably an amino acid residue having an uncharged polar 
side chain or an amino acid residue having a nonpolar side 
chain described below , even more preferably threonine , 
alanine , or glycine , and particularly preferably threonine or 
alanine . 
[ 0365 ] In a preferred embodiment , the amino acid 
sequence of SEQ ID NO : 1 may be an amino acid sequence 
consisting of the amino acid residues at positions 220 to 449 
in the amino acid sequence of SEQ ID NO : 2 . 
[ 0366 ] In another preferred embodiment , the amino acid 
sequence of SEQ ID NO : 1 may be an amino acid sequence 
consisting of the amino acid residues at positions 7 to 236 in 
the amino acid sequence of SEQ ID NO : 3 . 
[ 0367 ] In a specific embodiment , the antibody comprising 
the Fc region protein comprising the amino acid sequence 
described above may be an antibody comprising the Fc 
region protein comprising the amino acid sequence 
described above and a constant region of an antibody . Such 
a constant region of an antibody may be a constant region of 
a chimeric antibody , a humanized antibody , or a human 
antibody ( e.g. , IgG including IgG1 , IgG2 , IgG3 , and IgG4 ) . 
[ 0368 ] In ( B ) the Fc region protein , one or several amino 
acid residues can be modified by one , two , three , or four 
variations selected from the group consisting of deletion , 
substitution , addition , and insertion of amino acid residues . 
The variations of amino acid residues may be introduced to 
one region in the amino acid sequence or intruded to a 
plurality of different regions . The term “ one or several ” 
indicates a number that does not significantly impair protein 
activity . The number indicated by the term “ one or several ” 
is e.g. , 1 to 100 , preferably 1 to 80 , more preferably 1 to 50 , 
1 to 30 , 1 to 20 , 1 to 10 , or 1 to 5 ( e.g. , one , two , three , four , 
or five ) . 
[ 0369 ] In ( C ) the Fc region protein , the percent identity to 
the amino acid sequence of SEQ ID NO : 1 may be 70 % or 
more , 75 % or more , 80 % or more , 85 % or more , 90 % or 
more , 91 % or more , 92 % or more , 93 % or more , 94 % or 
more , 95 % or more , 96 % or more , 97 % or more , 98 % or 
more , or 99 % or more . In the present invention , calculation 
of the percent identity of peptides and polypeptides ( pro 
teins ) can be performed by Algorithm blastp . More specifi 
cally , calculation of the percent identity of polypeptides can 
be performed using Scoring Parameters ( Matrix : BLO 
SUM62 ; Gap Costs : Existence = 11 Extension = 1 ; Composi 
tional Adjustments : Conditional compositional score matrix 
adjustment ) as default settings in Algorithm blastp provided 
in National Center for Biotechnology Information ( NCBI ) . 
Calculation of the percent identity of polynucleotides 
( genes ) can be performed by Algorithm blastn . More spe 
cifically , calculation of the percent identity of polynucle 
otides can be performed using Scoring Parameters ( Match / 

Mismatch Scores = 1 , -2 ; Gap Costs = Linear ) as default settings in Algorithm blastn provided in NCBI . 
[ 0370 ] Secretion in secretion ability has the same meaning 
as the secretion ( what is called solubility ) of the secretory 
protein . Consequently , “ having secretion ability ” means 
functioning as an antibody in a manner similar to normal 
antibodies . 
[ 0371 ] In the antibody comprising the Fc region protein , a 
variation may be introduced to a specific site so long as 
target characteristics ( e.g. , secretion ability and antigen 
binding ability ) are maintained . The position of an amino 
acid residue to which a variation may be introduced that can 
maintain the target characteristics is obvious to a person 
skilled in the art . Specifically , a person skilled in the art can 
1 ) compare amino acid sequences of a plurality of proteins 
having homogeneous characteristics with each other , 2 ) 
clarify a relatively preserved region and a relatively non 
preserved region , and then 3 ) predict a region capable of 
playing an important role for a function and a region 
incapable of playing an important role for a function from 
the relatively preserved region and the relatively non - pre 
served region each and can thus recognize structure - function 
correlation . Consequently , a person skilled in the art can 
identify the position of an amino acid residue to which a 
variation may be introduced in the amino acid sequence of 
the antibody comprising the Fc region protein . 
[ 0372 ] When an amino acid residue is varied by substitu 
tion , the substitution of the amino acid residue may be 
preservative substitution . The term “ preservative substitu 
tion ” when used in the present specification refers to sub 
stituting a certain amino acid residue with an amino acid 
residue having a similar side chain . Families of amino acid 
residues having a similar side chain are known in the field 
concerned . Examples of such families include amino acids 
having a basic side chain ( e.g. , lysine , arginine , and histi 
dine ) , amino acids having an acidic side chain ( e.g. , aspartic 
acid , and glutamic acid ) , amino acids having an uncharged 
polar side chain ( e.g. , asparagine , glutamine , serine , threo 
nine , tyrosine , and cysteine ) , amino acids having a nonpolar 
side chain ( e.g. , glycine , alanine , valine , leucine , isoleucine , 
proline , phenylalanine , methionine , and tryptophan ) , amino 
acids having a B - position - branched side chain ( e.g. , threo 
nine , valine , and isoleucine ) , amino acids having an aro 
matic side chain ( e.g. , tyrosine , phenylalanine , tryptophan , 
and histidine ) , amino acids having a hydroxy group ( e.g. , 
alcoholic and phenolic ) -containing side chain ( e.g. , serine , 
threonine , tyrosine ) , and amino acids having a sulfur - con 
taining side chain ( e.g. , cysteine and methionine ) . The 
preservative substitution of the amino acid may be prefer 
ably substitution between aspartic acid and glutamic acid , 
substation among arginine , lysine , and histidine , substitution 
between tryptophan and phenylalanine , substitution between 
phenylalanine and valine , substitution among leucine , iso 
leucine , and alanine , and substitution between glycine and 
alanine . 
[ 0373 ] Examples of the antibody used in the present 
invention or the antibody comprising any one Fc region 
selected from the group consisting of ( A ) to ( C ) include 
chimeric antibodies ( e.g. , rituximab , basiliximab , inflix 
imab , cetuximab , siltuximab , dinutuximab , and altertoxax 
imab ) , humanized antibodies ( e.g. , daclizumab , palivi 
zumab , trastuzumab , alemtuzumab , omalizumab , 
efalizumab , bevacizumab , natalizumab ( IgG4 ) , tocilizumab , 
eculizumab ( IgG2 ) , mogamulizumab , pertuzumab , obinu 
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tuzumab , vedolizumab , pembrolizumab ( IgG4 ) , mepoli 
zumab , elotuzumab , daratumumab , ixekizumab ( IgG4 ) , 
reslizumab ( IgG4 ) , and atezolizumab ) , and human antibod 
ies ( e.g. , adalimumab , panitumumab , golimumab , 
ustekinumab , canakinumab , ofatumumab , denosumab 
( IgG2 ) , ipilimumab , belimumab , raxibacumab , ramuci 
rumab , nivolumab ( IgG4 ) , secukinumab , evolocumab 
( IgG2 ) , alirocumab , necitumumab , brodalumab ( IgG2 ) , 
olaratumab , and dupilumab ( IgG4 ) ) ( cases not referring to 
the IgG subtype indicate that they are IgG1 ) . 
[ 0374 ] Examples of the affinity substance to an antibody 
described above include peptides ( comprising oligopeptides , 
polypeptides , and proteins ) , small compounds , nucleic 
acids , nucleic acid - peptide conjugates , peptide - small com 
pound conjugates , and nucleic acid - small compound conju 
gates . 
[ 0375 ] In a specific embodiment , the affinity substance to 
an antibody described above may be a peptide ( comprising 
an oligopeptide , a polypeptide , and a protein , which may be 
a glycoprotein ) . As such a peptide , for example , the follow 
ing peptides have been reported : 
[ 0376 ] ( 1 ) an IgG binding peptide having an affinity to a 
specific region ( CH2 region ) of human IgG in general ( that 
is , human IgG1 , IgG2 , IgG3 , and IgG4 . Hereinafter the 
same ) ( e.g. , refer to WO 2016/186206 , WO 2013/027796 , 
and WO 2008/054030 , all of which are incorporated herein 
by reference in their entireties ) ; 
[ 0377 ] ( 2 ) a protein A Mimetic ( PAM ) peptide having an 
affinity to a specific region ( CH2 region ) of human IgG in 
general ( e.g. , refer to Fassina G et al . , JOURNAL OF 
MOLECULAR RECOGNITION , 1996 , VOL . 6 , 564-569 , 
which is incorporated herein by reference in its entirety ) ; ( 3 ) 
EPIHRSTLTALL ( SEQ ID NO : 25 ) having an affinity to a 
specific region ( CH2 region ) of human IgG in general ( e.g. , 
refer to Ehrlich G. K et al . , J. Biochem . Biophys . Methods , 
2001 , VOL . 49 , 443-454 , which is incorporated herein by 
reference in its entirety ) ; 
[ 0378 ] ( 4 ) ( NH2 - Cys1 - X1 - X2 - X3 - X4 ) 2 - Lys - Gly - OH 
having an affinity to a specific region ( Fc region ) of human 
IgG in general ( e.g. , refer to Ruvo M et al . , ChemBioChem , 
2005 , VOL . 6 , 1242-1253 , which is incorporated herein by 
reference in its entirety ) ; 
[ 0379 ] ( 5 ) FARLVSSIRY ( SEQ ID NO : 26 ) , FGRLVS 
SIRY ( SEQ ID NO : 27 ) , and TWKTSRISIF ( SEQ ID NO : 
28 ) having an affinity to a specific region ( Fc region ) of 
human IgG in general ( e.g. , refer to Krook M et al . , Journal 
of Immunological Methods , 1998 , VOL . 221 , 151-157 , 
which is incorporated herein by reference in its entirety ) ; 
[ 0380 ] ( 6 ) QSYP ( SEQ ID NO : 29 ) having an affinity to a 
specific region of human IgG in general ( e.g. , refer to Jacobs 
J. M. et al . , Bio . Techniques , 2003 , VOL . 34 , 132-141 , which 
is incorporated herein by reference in its entirety ) ; 
[ 0381 ] ( 7 ) HWRGWV ( SEQ ID NO : 30 ) , HYFKFD ( SEQ 
ID NO : 31 ) , and HFRRHL ( SEQ ID NO : 32 ) having an 
affinity to a specific region ( Fc region of human IgG in 
general ( e.g. , refer to Carbonell R. G. et al . , Journal of 
Chromatography A , 2009 , VOL . 1216 , 910-918 , which is 
incorporated herein by reference in its entirety ) ; 
[ 0382 ] ( 8 ) DAAG ( SEQ ID NO : 33 ) having an affinity to 
a specific region ( Fc region ) of human IgG in general ( e.g. , 
refer to Lund L. N. et al . , Journal of Chromatography A , 
2012 , VOL . 1225 , 158-167 , which is incorporated herein by 
reference in its entirety ) ; 

[ 0383 ] ( 9 ) Fc - I , Fc - II , and Fc - III having an affinity to a 
specific region ( Fc region ) of human IgG in general ( e.g. , 
refer to Warren L. Delano et al . , Science , 2000 , VOL . 287 , 
1279-1283 ; WO 2001/045746 , which is incorporated herein 
by reference in its entirety ) ; and 
[ 0384 ] ( 10 ) NARKFYKG ( SEQ ID NO : 34 ) and 
NKFRGKYK ( SEQ ID NO : 35 ) having an affinity to a 
specific region ( Fc region ) of human IgG in general ( e.g. , 
refer to Biochemical Engineering Journal , 2013 , VOL . 79 , 
33-40 , which is incorporated herein by reference in its 
entirety ) . 
[ 0385 ] In another specific embodiment , the affinity sub 
stance to an antibody described above may be a substance 
other than the peptide . Reported examples of such a sub 
stance include an aptamer having affinity to a specific region 
( the CH2 region , especially a side chain of Lys340 ) of 
human IgG ( e.g. , human IgG1 to 4 ) [ e.g. , GGUG ( C / A ) 
( U / T ) motif - containing aptamers such as GGUGCU and 
GGUGAU ] ( e.g. , refer to WO 2007/004748 ; Nomura Y et 
al . , Nucleic Acids Res . , 2010 November ; 38 ( 21 ) : 7822-9 ; 
and Miyakawa S et al . , RNA . , 2008 June ; 14 ( 6 ) : 1154-63 , 
which are incorporated herein by reference in its entirety ) . 
[ 0386 ] The affinity substance to an antibody described 
above can be obtained by any known method in the field 
concerned . The affinity substance to an antibody can be 
obtained by producing an antibody ( e.g. , the hybridoma 
method ) using the entire antibody or a partial peptide in the 
antibody ( e.g. , when an antibody surface exposed region is 
known , a partial peptide present in the region ) or screening 
the affinity substance ( e.g. , the phage display method , the 
systematic evolution of ligands with exponential enrichment 
( SELEX ) method , the mRNA display method , the ribosome 
display method , the cDNA display method , and the yeast 
display method ) from a library from which the affinity 
substance is available ( e.g. , peptide libraries , antibody 
libraries , antibody - forming cell libraries , aptamer libraries , 
phage libraries , mRNA libraries , and cDNA libraries ) , for 
example . When the affinity substance to an antibody is an 
affinity substance to an Fc region ( a soluble region ) of an 
antibody , a partial peptide present in a specific region ( e.g. , 
CH1 , CH2 , and CH3 ) of the Fc region of various kinds of 
antibodies ( e.g. , IgG , IgA , IgM , IgD , and IgE ) is used , 
whereby an affinity substance ( e.g. , an antibody and an 
aptamer ) capable of selectively binding to any portion in the 
Fc region of the antibody can be efficiently obtained . The 
thus obtained affinity substances comprise a mixture of 
substances relatively strong and weak in affinitive binding 
ability . However , even an affinity substance weak in affini 
tive biding ability can strengthen its affinitive binding ability 
by using it in an excessive amount . 
[ 0387 ] In a preferred embodiment , the affinity substance to 
an antibody is a peptide . Such a peptide is preferably a 
peptide having ability to bind to a constant region of a 
monoclonal antibody , more preferably a peptide having 
ability to bind to an Fc region of the monoclonal antibody , 
and even more preferably a peptide having ability to bind to 
an Fc region of IgG . The length of the peptide is not 
particularly limited , but is , for example , a peptide consisting 
of 10 to 40 ( e.g. , 10 to 20 , 20 to 30 , and 30 to 40 ) amino acid 
residues . Examples of the amino acid residue constituting 
the peptide include 20 L - a - amino acid residues constituting 
natural proteins , stereoisomers thereof ( e.g. , D - amino acid ) , 
and isomers thereof ( e.g. , ( 3 - amino acid ) . 
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[ 0388 ] In a specific embodiment , the affinity substance to 
an antibody described above may be a peptide comprising 
any of the following amino acid sequences : 
[ 0389 ] A peptide comprising 
[ 0390 ] ( a - 1-1 ) an amino acid sequence of FNMQQQRRF 
YEALHDPNLNEEQRNARIRSIRDD ( SEQ ID NO : 11 ) 
( e.g. , refer to compounds 22 to 24 and 29 ) or 
[ 0391 ] ( a - 1-2 ) an amino acid sequence of FNMQCQRRF 
YEALHDPNLNEEQRNARIRSIRDDC ( SEQ ID NO : 12 ) 
( an amino acid sequence in which two Ks in the known 
sequence Z34C are substituted with Rs ) , wherein any one to 
three amino acid residues in the sequence , which may be the 
same or different , are each substituted with one amino acid 
residue selected from the group consisting of a lysine 
residue , an aspartic acid residue , and a glutamic acid residue , 
or 

residue is introduced may be an amino acid residue other 
than a cysteine residue . The position to which the amino acid 
residue capable of being easily modified with a cross - linking 
agent is introduced is more preferably the amino acid 
residues at position 1 , position 3 , position 6 , position 7 , 
position 13 , position 20 , position 24 , position 31 , and 
position 32 , for example . 
[ 0399 ] The amino acid sequence having the characteristics 
of ( a ) and ( b ) also preferably has one specific amino acid 
residue selected from the group consisting of a lysine 
residue , an aspartic acid residue , and a glutamic acid residue 
( the amino acid residue capable of being easily modified 
with a cross - linking agent ) ( preferably a lysine residue ) at a 
certain position and has variations of the normal 20 amino 
acid residues forming natural proteins ( preferably 17 amino 
acid residues other than a lysine residue , an aspartic acid 
residue , and a glutamic acid residue , and more preferably 19 
amino acid residues other than a lysine residue ) at positions 
other than the certain position . Such a certain position is not 
limited to a particular position ; examples thereof include 
position 1 , position 3 , position 6 , position 7 , position 13 , 
position 20 , position 24 , position 31 , and position 32. The 
amino acid sequence having the characteristics of ( a ) and ( b ) 
maintains the two cysteine residues , and these two cysteine 
residues may bind to each other through a disulfide bond . 
The amino acid sequence having 85 % or more identity to 
each of the amino acid sequences of SEQ ID NOs : 11 to 14 
may comprise one to three ( preferably one or two , and more 
preferably one ) modified amino acid residues by one , two , 
three , or four variations selected from the group consisting 
of deletion , substitution , addition , and insertion ( preferably 
substitution ) of amino acid residues . The variations of amino 
acid residues may be introduced to one region in the amino 
acid sequence or intruded to a plurality of different regions . 
[ 0400 ] The amino acid sequence having the characteristics 
of ( a ) and ( b ) may be more preferably the following ( c ) or 
( d ) . 
[ 0401 ] ( c ) An amino acid sequence selected from the 
group consisting of the following amino acid sequences of 
( 1 ) to ( 16 ) : 

[ 0392 ] ( a - 2-1 ) an amino acid sequence of O - Ala 
NMQQQRRFYEALHDPNLNEEQRNARIRSIRDD ( SEQ 
ID NO : 13 ) ( e.g. , refer to compounds 26 to 28 ) or 
[ 0393 ] ( a - 2-2 ) an amino acid sequence of O - Ala 
NMQCQRRFYEALHDPNLNEEQRNARIRSIRDDC 
( SEQ ID NO : 14 ) ( an amino acid sequence in which two Ks 
in the known sequence Z34C are substituted with Rs , and an 
N - terminal F is substituted with B - Ala ) , wherein any one to 
three amino acid residues in the sequence , which may be the 
same or different , are each substituted with one amino acid 
residue selected from the group consisting of a lysine 
residue , an aspartic acid residue , and a glutamic acid residue , 
and 
[ 0394 ] ( b ) an amino acid sequence having 85 % or more 
identity to each of the amino acid sequences of SEQ ID 
NOs : 11 to 14 . 
[ 0395 ) Such a peptide has ability to bind to an Fc region 
of a monoclonal antibody . 
[ 0396 ] The peptide consisting of the amino acid sequence 
of SEQ ID NO : 12 is obtained by changing two Ks ( lysine ) 
of the 26th and 28th counted from the N - terminal to Rs 
( arginine ) in the affinity peptide known as Z34C for peptide 
reagent synthetic reasons . The compound of the present 
invention comprising a peptide containing any of the above 
amino acid sequences is useful for regioselective modifica 
tion of a specific amino acid residue ( e.g. , Lys248 residue , 
Lys246 residue , Lys288 , Lys290 , or Lys317 according to Eu 
numbering , or amino acid residues other than these residues ) 
in human IgG Fc . The amino acid sequence of Z34C is 
FNMQCQRRFYEALHDPNLNEEQRNAKIKSIRDDC 
( SEQ ID NO : 36 ) ( e.g. , refer to Starovasnik , M. A. et al . , 
Structural mimicry of a native protein by a minimized 
binding domain . , Proc . Natl . Acad . Sci . USA . , 94 , 10080 
10085 ( 1997 ) , which is incorporated herein by reference in 
its entirety ) . 
[ 0397 ] The affinity peptide can have an affinity to human 
IgG ( e.g. , human IgG described above . Preferably human 
IgG1 ) . When the above affinity peptide comprises two 
cysteine residues ( e.g. , positions 5 and 34 ) , the affinity 
peptide may form a cyclic peptide through a disulfide bond 
by the two cysteine residues . 
[ 0398 ] For a position to which a lysine residue , an aspartic 
acid residue , or a glutamic acid residue ( an amino acid 
residue easily modified with a cross - linking agent ) is intro 
duced , any position can be used so long as it has affinity to 
human IgG such as human IgG1 . A person skilled in the art 
can easily identify such a position . The position to which a 
lysine residue , an aspartic acid residue , or a glutamic acid 

( 1 ) 
( SEQ ID NO : 5 ) 

FNMQQQRRFYEALHDPNLNEEQRNARIRSIKDD ; 

( 2 ) 
( SEQ ID NO : 6 ) 

FNMQQQRRFYEALHDPNLNEEQRNARIKSIRDD ; 

( 3 ) 
( SEQ ID NO : 7 ) 

B - Ala - NMQQQRRFYEALHDPNLNEEQRNARIRSIRDD ; 

( 4 ) 
( SEQ ID NO : 8 ) 

FNMQQQRRFYEALHDPNLNEEQRNAKIKSIKDD ; 

( 5 ) 
( SEQ ID NO : 37 ) 

KNMOCORRFYEALHDPNLNEEQRNARIRSIRDDC ; 

( 6 ) 
( SEQ ID NO : 38 ) 

FNMQCQKRFYEALHDPNLNEEQRNARIRSIRDDC ; 

( 7 ) 
( SEQ ID NO : 39 ) 

FNMOCORRFYEAKHDPNLNEEQRNARIRSIRDDC ; 
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- continued 
( 8 ) 

( SEQ ID NO : 40 ) 
FNMQCORRFYEALHDPNLNEEQRKARIRSIRDDC ; 

( 9 ) 
( SEQ ID NO : 41 ) 

FNMQCORRFYEALHDPNLNKEQRNARIRSIRDDC ; 

( 10 ) 
( SEQ ID NO : 42 ) 

FNMQCQRRFYEALHDPNLNEEQRNARIRSIKDDC ; 

introduced by the additional variations of amino acids 
include alanine ( A ) , asparagine ( N ) , cysteine ( C ) , glutamine 
( Q ) , glycine ( G ) , isoleucine ( I ) , leucine ( L ) , methionine ( M ) , 
phenylalanine ( F ) , proline ( P ) , serine ( S ) , threonine ( T ) , 
tryptophan ( W ) , tyrosine ( Y ) , valine ( V ) , aspartic acid ( D ) , 
glutamic acid ( E ) , arginine ( R ) , histidine ( H ) , and lysine ( L ) . 
These 19 amino acids other than lysine may be preferably 
used . The amino acids may each be an L - body or a D - body ; 
an L - body is preferred ( in Examples , the amino acid residues 
forming the peptides are all L - bodies ) . 
[ 0405 ] The degree of percent identity to each of the amino 
acid sequences of SEQ ID NOs : 11 to 14 or the amino acid 
sequences of ( 1 ) to ( 16 ) can be determined as described 
above . The degree of percent identity is preferably 90 % or 
more , 92 % or more , more preferably 94 % or more , even 
more preferably 95 % or more , and particularly preferably 
97 % or more ( that is , variation of only one amino acid 
residue is included ) . 
[ 0406 ] In another specific embodiment , the affinity sub 
stance to an antibody described above is a peptide compris 
ing any of the following amino acid sequences : 

( 11 ) 
( SEQ ID NO : 43 ) 

FNKQCORRFYEALHDPNLNEEQRNARIRSIRDDC ; 

( 12 ) 
( SEQ ID NO : 44 ) 

FNMQCKRRFYEALHDPNLNEEQRNARIRSIRDDC ; 

( 13 ) 
( SEQ ID NO : 45 ) 

FNMQCORRFYEALHDPNLNEEQRNARIRSIRKDC ; 

( 14 ) 
( SEQ ID NO : 97 ) 

B - Ala - NMQQQRRFYEALHDPNLEEQRNARIRSI ; 

( 15 ) 
( SEQ ID NO : 98 ) 

FNMQQQRRFYEALHDPNLNKEQRNARIRSIRDD ; 
and 

Formula 1-1 : 
( SEQ ID NO : 15 ) 

( X0-3 ) a - C - Xaal - Xaa2 - Xaa3 - Xa a4 - Xaa5 - Xaa6 - I - I - W - C 
( X0-3 ) b . 

( 16 ) 
( SEQ ID NO : 100 ) 

B - Ala - NMQQQRRFYEALHDPNLEEQRNARIRSIKDD ; 

Formula 1-2 : 
( SEQ ID NO : 16 ) 

( X0-3 ) a - C - Xaal - Xaa2 - Xaa3 - Xaa4 - Xaa5 - Xaa6 - I - V - W - C 
( X0-3 ) 

or Formula 1-3 : 
( SEQ ID NO : 17 ) 

( X0-3 / a - C - Xaal - Xaa2 - Xaa3 - Xaa4 - Xaa5 - Xaa 6 - V - V - W - C 
( ?? - 3 ) ? 

Formula 1-4 : 
( SEQ ID NO : 18 ) 

( X0-3 ) -C - Xaal - Xaa2 - Xaa3 - Xaa4 - Xaa5 - Xaa6 - A - V - W - C 
( X0-3 ) 1 
Formula 1-5 : 

( SEQ ID NO : 19 ) 
( X0-3 ) a - C - Xaal - Xaa2 - Xaa3 - Xaa4 - Xaa5 - Xaa6 - L - L - W - C 
( X0-3 ) ] 

Formula 1-6 : 
( SEQ ID NO : 20 ) 

( X0-3 ) a - C - Xaal - Xaa2 - Xaa3 - Xaa4 - Xaa5 - Xaa6 - L - I - W - C 
( X0-3 ) b . 

[ 0402 ] ( d ) an amino acid sequence having 90 % or more 
identity to any of the amino acid sequences of ( 1 ) to ( 16 ) 
( may be modification of the number of amino acid residues 
described above ) having variations of 19 amino acid resi 
dues other than a lysin residue at positions other than the one 
lysine residue and the two cysteine residues ( e.g. , position 1 , 
position 3 , position 6 , position 7 , position 13 , position 20 , 
position 24 , position 31 , and position 32 ) in any of the amino 
acid sequences of ( 1 ) to ( 16 ) . 
[ 0403 ] It has been determined that a peptide comprising 
such an amino acid sequence has ability to bind to an Fc 
region of IgG . The affinity peptide comprising the amino 
acid sequence of ( d ) is preferably a peptide having ability to 
bind to a constant region of a monoclonal antibody , more 
preferably a peptide having ability to bind to an Fc region of 
the monoclonal antibody , and even more preferably a pep 
tide having ability to bind to an Fc region of IgG . 
[ 0404 ] The affinity peptide may have additional variations 
of amino acid residues other than the introduction of one 
amino acid residue easily modified with a cross - linking 
agent so long as it has 85 % or more identity to each of the 
amino acid sequences of SEQ ID NOs : 11 to 14 or the amino 
acid sequences of ( 1 ) to ( 16 ) . A person skilled in the art can 
easily identify a position to which the additional variations 
of amino acids can be introduced . The phenylalanine residue 
at position 1 , the arginine residue at position 6 , the leucine 
residue at position 13 , the glutamic acid residue at position 
20 , the asparagine residue at position 24 , or the arginine 
residue at position 31 ( except the position to which the 
amino acid residue capable of being easily modified with a 
cross - linking agent has already been introduced ) can also be 
used , for example . Examples of amino acids that can be 

Formula 1-7 : 
( SEQ ID NO : 21 ) 

( X0-3 ) a - C - Xaal - Xaa2 - Xaa3 - Xaa4 - Xaa5 - Xaa 6 - L - V - F - C 
( ??- 3 ) ? 

Formula 1-8 : 
( SEQ ID NO : 22 ) 

( X0-3 ) a - C - Xaal - Xaa2 - Xaa3 - Xa a4 - Xaa5 - Xaa6 - Q - V - W - C 
( X0-3 ) 1 
Formula 1-9 : 

( SEQ ID NO : 23 ) 
( X0-3 ) a - C - Xaal - Xaa2 - Xaa3 - Xaa4 - Xaa5 - Xaa 6- E - V - W - C 
( X0-3 ) 5 

[ 0407 ] wherein 
[ 0408 ] ( X0-3 ) , is absence , or an arginine residue - glycine 
residue - asparagine residue , a glycine residue - asparagine 
residue , an aspartic acid residue , or an asparagine residue , 

Page 92 of 216



US 2021/0139541 A1 May 13 , 2021 
19 

[ 0427 ] The peptide comprising any of the amino acid 
sequences represented by the above formulae 1-1 to 1-9 and 
formula 2-1 is preferably a peptide comprising an amino 
acid sequence selected from the group consisting of the 
following : 

( 1 ' ) 
( SEQ ID NO : 46 ) 

RGNCAYHKGQIIWCTYH ; 

( 2 ' ) 
( SEQ ID NO : 47 ) 

RGNCAYHKGQIVWCTYH ; 

( 30 ) 
( SEQ ID NO : 48 ) 

RGNCAYHKGQVVWCTYH ; 

( 4 ' ) 
( SEQ ID NO : 49 ) 

RGNCAYHKGQAVWCTYH ; 

( 5 ' ) 
( SEQ ID NO : 50 ) 

RGNCAYHKGQLLWCTYH ; 

( 6 ' ) 
( SEQ ID NO : 51 ) 

RGNCAYHKGQLIWCTYH ; 

( 70 ) 
( SEQ ID NO : 52 ) 

DCAYHKGQIVWCT ; 

( 8 ' ) 
( SEQ ID NO : 53 ) 

DCAYHKGQVVWCT ; 

[ 0409 ] ( X0-3 ) is absence , or a threonine residue - tyrosine 
residue - histidine residue , or a threonine residue , 
[ 0410 ] Xaal is an alanine residue , 
[ 0411 ] Xaa2 is a tyrosine residue , a tryptophan residue , or 
a histidine residue , 
[ 0412 ] Xaa3 is a histidine residue , a phenylalanine resi 
due , a tyrosine residue , a tryptophan residue , an arginine 
residue , or a glycine residue , 
[ 0413 ] Xaa4 is a lysine residue , an aspartic acid residue , or 
a glutamic acid residue , 
[ 0414 ] Xaa5 is a glycine residue , a serine residue , an 
asparagine residue , a glutamine residue , an aspartic acid 
residue , a glutamic acid residue , a phenylalanine residue , a 
tyrosine residue , a tryptophan residue , a histidine residue , a 
threonine residue , a leucine residue , an alanine residue , a 
valine residue , an isoleucine residue , or an arginine residue , 
and 
[ 0415 ) Xaa6 is a glutamine residue , a glutamic acid resi 
due , an asparagine residue , or an aspartic acid residue , or 
[ 0416 ] Formula 2-1 : ( X0-3 ' ) . C- ( Xaal ' ) - ( Xaa2 " ) - ( Xaa3 ' ) 
( Xaa4 ' ) - ( Xaa5 ' ) - ( Xaa6 ' ) - L - V — W — C— ( X. - 3 ' ) . ( SEQ ID 
NO : 24 ) 
[ 0417 ] wherein 
[ 0418 ] ( X0-3 ' ) , and ( X0-3 ' ) are the same as the above 
( X , -3 ) a and ( X0-3 ) , respectively , 
[ 0419 ] Xaal ' , Xaa2 ' , Xaa3 ' , Xaa4 ' , Xaa5 ' , and Xaa6 ' are 
the same as the above Xaal , Xaa2 , Xaa3 , Xaa4 , Xaa5 , and 
Xaa6 , respectively 
[ 0420 ] Such a peptide has ability to bind to an Fc region 
of a monoclonal antibody . 
[ 0421 ] In the amino acid sequences represented by the 
above formulae 1-1 to 1-9 and formula 2-1 , ( X. - 3 ) a is 
absence , or an arginine residue - glycine residue - asparagine 
residue , a glycine residue - asparagine residue , an aspartic 
acid residue , or an asparagine residue , and preferably 
absence , or an arginine residue - glycine residue - asparagine 
residue , an aspartic acid residue , or an asparagine residue . 
[ 0422 ] In the amino acid sequences represented by the 
above formulae 1-1 to 1-9 and formula 2-1 , Xaa2 is a 
tyrosine residue , a tryptophan residue , or a histidine residue , 
and preferably a tyrosine residue or a tryptophan residue . 
[ 0423 ] In the amino acid sequences represented by the 
above formulae 1-1 to 1-9 and formula 2-1 , Xaa3 is a 
histidine residue , a phenylalanine residue , a tyrosine residue , 
a tryptophan residue , an arginine residue , or a glycine 
residue , and preferably a histidine residue . 
[ 0424 ] In the amino acid sequences represented by the 
above formulae 1-1 to 1-9 and formula 2-1 , Xaa4 is a lysine 
residue , an aspartic acid residue , or a glutamic acid residue , 
and preferably a lysine residue . 
[ 0425 ] In the amino acid sequences represented by the 
above formulae 1-1 to 1-9 and formula 2-1 , Xaa5 is a glycine 
residue , a serine residue , an asparagine residue , a glutamine 
residue , an aspartic acid residue , a glutamic acid residue , a 
phenylalanine residue , a tyrosine residue , a tryptophan resi 
due , a histidine residue , a threonine residue , a leucine 
residue , an alanine residue , a valine residue , an isoleucine 
residue , or an arginine residue , and preferably a glycine 
residue , a threonine residue , or a leucine residue . 
[ 0426 ] In the amino acid sequences represented by the 
above formulae 1-1 to 1-9 and formula 2-1 , Xaab is a 
glutamine residue , a glutamic acid residue , an asparagine 
residue , or an aspartic acid residue , and more preferably a 
glutamine residue . 

( 9 ' ) 
( SEQ ID NO : 54 ) 

DCAYHKGQAVWCT ; 

( 100 ) 
( SEQ ID NO : 55 ) 

RGNCAYHKSQIIWCTYH ; 

( 110 ) 
( SEQ ID NO : 56 ) 

RGNCAYHKNQIIWCTYH ; 

( 12 ' ) 
( SEQ ID NO : 57 ) 

RGNCAYHKDQIIWCTYH ; 

( 13 ' ) 
( SEQ ID NO : 58 ) 

RGNCAYHKQQIIWCTYH ; 

( 14 ' ) 
( SEQ ID NO : 59 ) 

RGNCAYHKEQIIWCTYH ; 

( 15 ' ) 
( SEQ ID NO : 60 ) 

RGNCAYHKFQIIWCTYH ; 

( 16 ' ) 
( SEQ ID NO : 61 ) 

RGNCAYHKYQIIWCTYH ; 

( 17 ' ) 
( SEQ ID NO : 62 ) 

RGNCAYHKWQIIWCTYH ; 

( 18 ' ) 
( SEQ ID NO : 63 ) 

RGNCAYHKHQIIWCTYH ; 
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- continued - continued 
( 19 ' ) ( 38 ' ) 

( SEQ ID NO : 64 ) ( SEQ ID NO : 83 ) 
RGNCAYHKTQIIWCTYH ; RGNCAYHKFQLVWCTYH ; 

( 200 ) ( 39 ' ) 
( SEQ ID NO : 65 ) ( SEQ ID NO : 84 ) 

RGNCAYHKLQIIWCTYH ; RGNCAYHKRQLVWCTYH ; 

( 21 ' ) ( 400 ) 
( SEQ ID NO : 66 ) ( SEQ ID NO : 85 ) 

CAYHKLQIVWC ; RGNCAYHKHQLVWCTYH ; 

( 22 ' ) ( 410 ) 
( SEQ ID NO : 67 ) ( SEQ ID NO : 86 ) 

CAYHKLQLIWC ; RGNCAYHKWOLVWCTYH ; 

( 230 ) ( 42 ' ) 
( SEQ ID NO : 68 ) ( SEQ ID NO : 87 ) 

CAYHKSQIVWC ; RGNCAYHKYQLVWCTYH ; 

( 24 ' ) ( 43 ' ) 
( SEQ ID NO : 69 ) ( SEQ ID NO : 88 ) 

RGNCAYHKGQLVFCTYH ; RGNCAYFKGQLVWCTYH ; 

( 25 ' ) ( 44 ' ) 
( SEQ ID NO : 70 ) ( SEQ ID NO : 89 ) 

RGNCAYHKGQQVWCTYH ; RGNCAYYKGQLVWCTYH ; 

( 26 ' ) ( 45 ' ) 
( SEQ ID NO : 71 ) ( SEQ ID NO : 90 ) 

RGNCAYHKGQEVWCTYH ; RGNCAYWKGQLVWCTYH ; 

( 27 ' ) ( 46 ' ) 
( SEQ ID NO : 72 ) ( SEQ ID NO : 91 ) 

CAYHKGQLVWC ; RGNCAYRKGQLVWCTYH ; 

( 28 ' ) ( 47 ' ) 
( SEQ ID NO : 73 ) ( SEQ ID NO : 92 ) 

RGNCAYHKAQLVWCTYH ; RGNCAYGKGQLVWCTYH ; 

( 29 ' ) ( 480 ) 
( SEQ ID NO : 74 ) ( SEQ ID NO : 93 ) 

RGNCAYHKVOLVWCTYH ; DCAYHKGQLVWC ; 

( 30 ' ) ( 490 ) 
( SEQ ID NO : 75 ) ( SEQ ID NO : 94 ) 

NCAYHKGQLVWC ; RGNCAYHKLQLVWCTYH ; 
( 50 ' ) ( 31 ' ) ( SEQ ID NO : 95 ) ( SEQ ID NO : 76 ) CAYHKGQLVWCT ; RGNCAYHKIQLVWCTYH ; 
( 51 ' ) 

( 32 ' ) ( SEQ ID NO : 96 ) 
( SEQ ID NO : 77 ) CAYHKSQLVWC ; 

RGNCAYHKSQLVWCTYH ; 
( 52 ' ) 

( 33 ' ) ( SEQ ID NO : 99 ) 
( SEQ ID NO : 78 ) 

RGNCAYHKTQLVWCTYH ; 
GNCAYHKGQIIWCTYH ; 
and 

( 340 ) ( 53 ' ) 
( SEQ ID NO : 79 ) ( SEQ ID NO : 108 ) 

RGNCAYHKNOLVWCTYH ; RGNCAYHEGQIIWCTYH . 

( 35 ' ) 
( SEQ ID NO : 80 ) 

RGNCAYHKDQLVWCTYH ; 

( 36 ' ) 
( SEQ ID NO : 81 ) 

RGNCAYHKQQLVWCTYH ; 

[ 0428 ] It has been determined that a peptide comprising 
such an amino acid sequence has ability to bind to an Fc 
region of IgG . 

[ 0429 ] At least two cysteine residues separated from each 
other in each amino acid sequence of the peptide can form 
a cyclic peptide through a disulfide bond . Alternatively , in 
the peptide , the sulfide groups in the two cysteine residues 
may be coupled with each other through a carbonyl group 
containing linker represented by the following . 

( 37 ' ) 
( SEQ ID NO : 82 ) 

RGNCAYHKEQLVWCTYH ; 
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Se , 

O , 
SO2- , 

S , Se , 

Se , 

and a group . 

9 

group in an antibody and an electrophilic group contained in 
the electrophilic group - comprising divalent group ( E ) . Such 
a leaving group is common technical knowledge in the field 
concerned ( e.g. , Fujishima , S. et al J. Am . Chem . Soc , 2012 , 
134 , 3961-3964 ( described above ) ; Chem . Sci . 2015 3217 
3224 ; Nature Chemistry volume 8 , pages 542-548 ( 2016 ) , 
all of which are incorporated herein by reference in their 
entireties ) . The leaving group is not particularly limited so 
long as it has ability to be cleaved from E by the above 
reaction , but examples thereof include ( 1 ) a group selected 
from the group consisting of 04 , S4 , 
-S020 SO2 - N ( R ) , SO2 C = CACH 

0 —N ( OR ) — , N ( R ) — , and ON ( R ) ( where R 
is a hydrogen atom or C - 6 alkyl ) , and ( 2 ) heteroarylene . 
[ 0437 ] Examples of C1-6 alkyl include methyl , ethyl , 
n - propyl , i - propyl , n - butyl , s - butyl , isobutyl , t - butyl , pentyl , 
and hexyl . C1-6 alkyl is preferably C1-4 alkyl . 
[ 0438 ] The group selected from the group consisting of 

s , Se , SO2-0- , -SO2 - N ( R ) , 
C = C_CH2–0- , -N ( OR )- -N ( R ) 

and ON ( R ) , which are examples of the leaving 
group , is the following ( 1 ) or ( 2 ) : 
[ 0439 ] ( 1 ) a group consisting of O 
SO2-0 SO2 - N ( R ) , SO C = C — CH2 

O N ( OR ) - , -N ( R ) , or 0 — N ( R ) — ; or 
[ 0440 ) ( 2 ) a group comprising 0 S— , 
SO2-0 S02 — N ( R ) SO2 C = C CH 

0 , -N ( OR ) N ( R ) , or ON ( R ) 
that enhances ability thereof to be eliminated . 
[ 0441 ] The group that enhances ability of O S 
Se , SO2-0 SO , N ( R ) , -SO2 
_C = C — CH20 N ( OR ) - , -N ( R ) , or ON 
( R ) to be eliminated is a group that enhances ability of 

O S— , -Se , S02-0 , -502 - N ( R ) , 
SO2- , C = C — CH , 0 % , -N ( OR ) - , -N ( R ) — , or 
0_N ( R ) to be eliminated from an electrophilic group 

when the group is present adjacent to O S 
0 SO2 - N ( R ) 

C = C — CH2–0 -N ( OR ) -N ( R ) - , or -0 - N 
( R ) as compared to when the group is not present adjacent 
to S Se -S02-0 -SO2 - N ( R ) , 
SO2 C = C — CH2 N ( OR ) N ( R ) — , or 
ON ( R ) In other words , the group that enhances 

ability of O S Se SO2 
N ( R ) — C = C — CH2O N ( OR ) , 
-N ( R ) , or ON ( R ) to be eliminated is a group 

having ability to withdraw an electron of an oxygen atom , a 
sulfur atom , a selenium atom , or a nitrogen atom . 
[ 0442 ] Preferred example of the group that enhances abil 

0 , S , Se SO2 - O -502 - N 
( R ) SO , C = C — CH2–0 N ( OR ) 
-N ( R ) — , or 0 - N ( R ) - to be eliminated include an 

arylene optionally substituted with an electron - withdrawing 
group , a heteroarylene optionally substituted with an elec 
tron - withdrawing group , optionally condensed 2,5 - diketo 
pyrrolidine , optionally condensed 2,6 - diketopiperidine , 
optionally condensed 2 - ketopyrrolidine , optionally con 
densed 2 - ketopiperidine , and 2 - pyridone . The number of 
electron - withdrawing groups that may be comprised in each 
of the arylene and the heteroarylene is 1 or more ( e.g. , 1 to 
3 , preferably 1 or 2 ) . Examples of the electron - withdrawing 
group include a halogen atom , a halogen atom - substituted 

[ 0430 ] The broken line portions of the carbonyl group 
containing linker represented by the above mean bond 
portions with the sulfide groups . The linker is more stable 
than a normal disulfide bond against a reduction reaction and 
the like . Such a peptide can be prepared by a method 
described in WO 2016/186206 , which is incorporated herein 
by reference in its entirety , for example . 
[ 0431 ] The compound of the present invention comprising 
a peptide containing any of the above amino acid sequences 
is useful for regioselective modification of a specific amino 
acid residue ( e.g. , Lys248 residue , Lys246 residue , Lys288 , 
Lys290 , or Lys317 according to Eu numbering , or amino 
acid residues other than these residues ) in human IgG Fc . An 
amino acid forming the peptide may each be an L - body or 
a D - body ; an L - body is preferred ( in Examples , the amino 
acid residues forming the peptides are all L - bodies ) . 
[ 0432 ] The peptide may have a specific amino acid residue 
modified with a cross - linking agent . Examples of such a 
specific amino acid residue include a lysine residue , an 
aspartic acid residue , and a glutamic acid residue ; preferred 
is a lysine residue . Examples of the cross - linking agent 
include cross - linking agents comprising preferably two or 
more succinimidyl groups such as disuccinimidyl glutarate 
( DSG ) and disuccinimidyl suberate ( DSS ) ; cross - linking 
agents comprising preferably two or more imide acid por 
tions such as dimethyl adipimidate - 2HCl ( DMA ) , dimethyl 
pimelimidate - 2HCI ( DMP ) , and dimethyl suberimidate 
2HC1 ( DMS ) ; and cross - linking agents having an SS bond 
such dimethyl 3,3 ' - dithiobispropionimidate - 2HCI 
( DTBP ) and dithiobis ( succinimidyl propionate ) ( DSP ) ( e.g. , 
WO 2016/186206 , which is incorporated herein by reference 
in its entirety ) . 
[ 0433 ] When the affinity substance to an antibody is a 
peptide , a terminal amino group and a terminal carboxy 
group of the peptide may be protected . Examples of a 
protecting group for the N - terminal amino group include an 
alkylcarbonyl group ( an acyl group ) ( e.g. , an acetyl group , 
a propoxy group , and a butoxycarbonyl group such as a 
tert - butoxycarbonyl group ) , an alkyloxycarbonyl group 
( e.g. , a fluorenylmethoxycarbonyl group ) , an aryloxycarbo 
nyl group , and an arylalkyl ( aralkyl ) oxycarbonyl group ( e.g. , 
a benzyloxycarbonyl group ) . The protecting group for the 
N - terminal amino group is preferably an acetyl group . 
Examples of a protecting group for the C - terminal carboxy 
group include a group capable of forming an ester or an 
amide . Examples of the group capable of forming an ester or 
an amide include an alkyloxy group ( e.g. , methyloxy , eth 
yloxy , propyloxy , butyloxy , pentyloxy , and hexyloxy ) , an 
aryloxy group ( e.g. , phenyloxy and naphthyloxy ) , an aral 
kyloxy group ( e.g. , benzyloxy ) , and an amino group . The 
protecting group for the C - terminal carboxy group is pref 
erably an amino group . 
[ 0434 ] 1-3 . Divalent Group Comprising Leaving Group 
( L ) 
[ 0435 ] In Formula ( I ) , L is a divalent group comprising a 
leaving group . 
[ 0436 ] The leaving group has ability to be cleaved and 
eliminated from E by a reaction between a nucleophilic 

as 

-Se SO2 SO2 

SO2 SO2 

ity of 
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Se , 
SO2 

alkyl ( e.g. , trifluoromethyl ) , a boronic acid residue , mesyl , 
tosyl , triflate , nitro , cyano , a phenyl group , and a keto group 
( e.g. , acyl ) . 
[ 0443 ] The “ arylene ” in the “ arylene optionally substi 
tuted with an electron - withdrawing group ” is preferably 
C6-24 arylene , more preferably C6-18 arylene , even more 
preferably C6-14 arylene , and most preferably C6-10 arylene . 
The arylene optionally substituted with an electron - with 
drawing group may be further substituted or is not neces 
sarily substituted with a substituent other than the electron 
withdrawing group . The number of carbon atoms does not 
comprise the number of carbon atoms of the electron 
withdrawing group and the other substituents . Examples of 
the arylene include phenylene , naphthylene , and anthrace 
nylene . 
[ 0444 ] The “ heteroarylene ” in the " heteroarylene option 
ally substituted with an electron - withdrawing group ” is 
preferably C1-21 heteroarylene , more preferably C1-15 het 
eroarylene , even more preferably C1-9 heteroarylene , and 
most preferably C1-6 heteroarylene . The heteroarylene 
optionally substituted with an electron - withdrawing group 
may be further substituted or is not necessarily substituted 
with a substituent other than the electron - withdrawing 
group . The number of carbon atoms does not comprise the 
number of carbon atoms of the electron - withdrawing group 
and the other substituents . The heteroarylene comprises one 
or more ( for example , 1 to 5 , preferably 1 to 4 , more 
preferably 1 to 3 ) heteroatoms selected from the group 
consisting of a nitrogen atom , an oxygen atom , and a sulfur 
atom as ring - constituting atoms . Examples of the het 
eroarylene include pyrrolediyl , furandiyl , thiophenediyl , 
pyridinediyl , pyridazinediyl , pyrimidinediyl , pyrazinediyl , 
triazinediyl , pyrazolediyl , imidazolediyl , thiazolediyl , iso 
thiazolediyl , oxazolediyl , isoxazolediyl , triazolediyl , tetra 
zolediyl , indolediyl , purinediyl , anthraquinonediyl , carba 
zolediyl , fluorenediyl , quinolinediyl , isoquinolinediyl , 
quinazolinediyl , and phthalazinediyl . 
[ 0445 ] The optionally condensed 2,5 - diketopyrrolidine , 
the optionally condensed 2,6 - diketopiperidine , the option 
ally condensed 2 - ketopyrrolidine , the optionally condensed 
2 - ketopiperidine , and 2 - pyridone may be substituted or are 
not necess essarily substituted with a substituent such as an 
electron - withdrawing group . 
[ 0446 ] The heteroarylene , which is an example of the 
leaving group , is a heteroarylene having a low at electron 
density ( that is , less than 1 ) . The heteroarylene , which is a 
leaving group , is preferably a heteroarylene containing a 
nitrogen atom as a ring - constituting atom . The heteroarylene 
containing a nitrogen atom as a ring - constituting atom is 
preferably C21 heteroarylene containing a nitrogen atom as 
a ring - constituting atom , more preferably C1-15 het 
eroarylene containing a nitrogen atom as a ring - constituting 
atom , and even more preferably C1-9 heteroarylene contain 
ing a nitrogen atom as a ring - constituting atom . The het 
eroarylene , which is a leaving group , may be substituted or 
is not necessarily substituted with a substituent such as an 
electron - withdrawing group . The number of carbon atoms 
does not comprise the number of carbon atoms of the 
substituent . Examples of the heteroarylene which is a leav 
ing group and contains a nitrogen atom as a ring - constituting 
atom include imidazolediyl , triazolediyl , tetrazolediyl , and 
2 - pyridonediyl ( that is , 2 - hydroxypyridinediyl ) . 
[ 0447 ] A group such as the “ arylene optionally substituted 
with an electron - withdrawing group ” , which is an example 

of the group that enhances ability of 0 % , -5 % , 
SO2 - N ( R ) , C = C — CH2 

-N ( OR ) N ( R ) , or 0 - N ( R ) to be elimi 
nated , and the “ heteroarylene ” , which is an example of the 
leaving group , may each have , for example , one to five , 
preferably one to three , more preferably one or two sub 
stituents , or do not each necessarily have a substituent . It is 
preferable not to have such a substituent in view of synthe 
sizing a compound having a simple chemical structure . On 
the other hand , when such a group as described above has a 
substituent , examples of the substituent include the follow 
ing : 
[ 0448 ] ( i ) a halogen atom ; 
[ 0449 ] ( ii ) a monovalent hydrocarbon group ; 
[ 0450 ] ( iii ) aralkyl ; 
[ 0451 ] ( iv ) a monovalent heterocyclic group ; 
[ 0452 ] ( v ) RO - RCEO ) - , RO CO ) , 
and R , COO wherein R , indicates a hydrogen 
atom or a monovalent hydrocarbon group ; ( vi ) NR , R . 
NR , RC , -C ( O ) - , NR Rc , -C ( O ) -0– , and R , -C ? 
CONR wherein R , and R. are the same as or 
different from each other , and each indicate a hydrogen atom 
or a monovalent hydrocarbon group ; and 
[ 0453 ] ( vii ) a nitro group , a sulfuric acid group , a sulfonic 
acid group , a cyano group , and a carboxy group . 
[ 0454 ] Examples of the halogen atom include a fluorine 
atom , a chlorine atom , a bromine atom , and an iodine atom . 
[ 0455 ] Examples of the monovalent hydrocarbon group 
include a monovalent chain hydrocarbon group , a monova 
lent alicyclic hydrocarbon group , and a monovalent aro 
matic hydrocarbon group . 
[ 0456 ] The monovalent chain hydrocarbon group means a 
hydrocarbon group comprising only a chain structure and 
does not comprise any cyclic structure in a main chain 
thereof . Note that the chain structure may be linear or 
branched . Examples of the monovalent chain hydrocarbon 
group include alkyl , alkenyl , and alkynyl . Alkyl , alkenyl , 
and alkynyl may be linear or branched . 
[ 0457 ] The alkyl is preferably C1-12 alkyl , more preferably 
C1-6 alkyl , and even more preferably C14 alkyl . The number 
of carbon atoms does not comprise the number of carbon 
atoms of the substituent . Examples of C1-12 alkyl include 
methyl , ethyl , n - propyl , i - propyl , n - butyl , s - butyl , isobutyl , 
t - butyl , pentyl , hexyl , heptyl , octyl , nonyl , decyl , and 
dodecyl . 
[ 0458 ] The alkenyl is preferably C2-12 alkenyl , more pref 
erably C2-6 alkenyl , and even more preferably C2-4 alkenyl . 
The number of carbon atoms does not comprise the number 
of carbon atoms of the substituent . Examples of C2-12 
alkenyl include vinyl , propenyl , and n - butenyl . 
[ 0459 ] The alkynyl is preferably C2-12 alkynyl , more pref 
erably C2-6 alkynyl , and even more preferably C2-4 alkynyl . 
The number of carbon atoms does not comprise the number 
of carbon atoms of the substituent . Examples of C2-12 
alkynyl include ethynyl , propynyl , and n - butynyl . 
[ 0460 ] The monovalent chain hydrocarbon group is pref 
erably alkyl . 
[ 0461 ] The monovalent alicyclic hydrocarbon group 
means a hydrocarbon group comprising only alicyclic 
hydrocarbon as a cyclic structure and not comprising any 
aromatic ring , in which the alicyclic hydrocarbon may be 
monocyclic or polycyclic . Note that the monovalent alicy 
clic hydrocarbon group is not necessarily required to com 
prise only an alicyclic hydrocarbon but may comprise a 
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matic heterocyclic group include pyrrolyl , furanyl , thiophe 
nyl , pyridinyl , pyridazinyl , pyrimidinyl , pyrazinyl , triazinyl , 
pyrazolyl , imidazolyl , thiazolyl , isothiazolyl , oxazolyl , 
isoxazolyl , triazolyl , tetrazolyl , indolyl , purinyl , anthraqui 
nolyl , carbazonyl , fluorenyl , quinolinyl , isoquinolinyl , qui 
nazolinyl , and phthalazinyl . 
[ 0472 ] The monovalent nonaromatic heterocyclic group is 
preferably a C2-15 nonaromatic heterocyclic group , more 
preferably a C2.9 nonaromatic heterocyclic group , and even 
more preferably a C2-6 nonaromatic heterocyclic group . The 
number of carbon atoms does not comprise the number of 
carbon atoms of the substituent . Examples of the monova 
lent nonaromatic heterocyclic group include oxiranyl , 
aziridinyl , azetidinyl , oxetanyl , thietanyl , pyrrolidinyl , dihy 
drofuranyl , tetrahydrofuranyl , dioxolanyl , tetrahydrothi 
ophenyl , pyrolinyl , imidazolidinyl , oxazolidinyl , piperidi 
nyl , dihydropyranyl , tetrahydropyranyl , 
tetrahydrothiopyranyl , morpholinyl , thiomorpholinyl , piper 
azinyl , dihydrooxazinyl , tetrahydrooxazinyl , dihydropyrim 
idinyl , and tetrahydropyrimidinyl . 
[ 0473 ] Among these , the monovalent heterocyclic group is 
preferably a five - membered or six - membered heterocyclic 
group . 
[ 0474 ] The substituent may be preferably the following : 
[ 0475 ] ( i ' ) a halogen atom ; 
[ 0476 ] ( ii ' ) C1-12 alkyl , phenyl , or naphthyl ; 
[ 0477 ] ( iii ) C3-15 aralkyl ; 
[ 0478 ] ( iv ' ) a five - membered or six - membered heterocy 
clic group ; 

Rá 

chain structure in part thereof . Examples of the monovalent 
alicyclic hydrocarbon group include cycloalkyl , cycloalk 
enyl , and cycloalkynyl , which may be monocyclic or poly 
cyclic 
[ 0462 ] Cycloalkyl is preferably C3-12 cycloalkyl , more 
preferably C3-6 cycloalkyl , and even more preferably C5-6 
cycloalkyl . The number of carbon atoms does not comprise 
the number of carbon atoms of the substituent . Examples of 
C3-12 cycloalkyl include cyclopropyl , cyclobutyl , cyclopen 
tyl , and cyclohexyl . 
[ 0463 ] The cycloalkenyl is preferably C3-12 cycloalkenyl , 
more preferably C3-6 cycloalkenyl , and even more prefer 
ably C5-6 cycloalkenyl . The number of carbon atoms does 
not comprise the number of carbon atoms of the substituent . 
Examples of C3-12 cycloalkenyl include cyclopropenyl , 
cyclobutenyl , cyclopentenyl , and cyclohexenyl . 
[ 0464 ] The cycloalkynyl is preferably C3-12 cycloalkynyl , 
more preferably C3-6 cycloalkynyl , and even more prefer 
ably C5-6 cycloalkynyl . The number of carbon atoms does 
not comprise the number of carbon atoms of the substituent . 
Examples of C3-12 cycloalkynyl include cyclopropynyl , 
cyclobutynyl , cyclopentynyl , and cyclohexynyl . 
[ 0465 ] The monovalent alicyclic hydrocarbon group is 
preferably cycloalkyl . 
[ 0466 ] The monovalent aromatic hydrocarbon group 
means a hydrocarbon group comprising an aromatic cyclic 
structure . Note that the monovalent aromatic hydrocarbon 
group is not necessarily required to comprise only an 
aromatic ring and may comprise a chain structure or alicy 
clic hydrocarbon in part thereof , in which the aromatic ring 
may be monocyclic or polycyclic . The monovalent aromatic 
hydrocarbon group is preferably C6-12 aryl , more preferably 
Co - 10 aryl , and even more preferably Co aryl . The number of 
carbon atoms does not comprise the number of carbon atoms 
of the substituent . Examples of C6-12 aryl include phenyl and 
naphthyl . 
[ 0467 ] The monovalent aromatic hydrocarbon group is 
preferably phenyl . 
[ 0468 ] Among these , the monovalent hydrocarbon group 
is preferably alkyl , cycloalkyl , and aryl and more preferably 
alkyl . 
[ 0469 ) Aralkyl refers to arylalkyl . The definitions , 
examples , and preferred examples of aryl and alkyl in 
arylalkyl are as described above . The aralkyl is preferably 
CZ.15 aralkyl . Examples of such an aralkyl include benzoyl , 
phenethyl , naphthylmethyl , and naphthylethyl . 
[ 0470 ] The monovalent heterocyclic group refers to a 
group obtained by removing one hydrogen atom from a 
heterocycle of a heterocyclic compound . The monovalent 
heterocyclic group is a monovalent aromatic heterocyclic 
group or a monovalent nonaromatic heterocyclic group . The 
monovalent heterocyclic group preferably comprises one or 
more selected from the group consisting of an oxygen atom , 
a sulfur atom , a nitrogen atom , a phosphorus atom , a boron 
atom , and a silicon atom and more preferably comprises one 
or more selected from the group consisting of an oxygen 
atom , a sulfur atom , and a nitrogen atom as a hetero atom 
contained in the heterocyclic group . 
[ 0471 ] The monovalent aromatic heterocyclic group is 
preferably a C - 15 aromatic heterocyclic group , more pref 
erably a C1-9 aromatic heterocyclic group , and even more 
preferably a C1-6 aromatic heterocyclic group . The number 
of carbon atoms does not comprise the number of carbon 
atoms of the substituent . Examples of the monovalent aro 

[ 0479 ] ( v ) Ra 0 R - CEO ) , 0C 
( 0 ) , or R. CEO ) O wherein R , indicates a 
hydrogen atom or C1-2 alkyl ; 
[ 0480 ] ( vi ' ) NR , R , NR , RC = O ) — , NR , R -C ? 
EO ) or Rb C ( O ) -NRC wherein R , and RC 

are the same as or different from each other , and each 
indicate a hydrogen atom or C12 alkyl ; or 
[ 0481 ] ( vii ' ) the same groups as those enumerated in ( vii ) . 
[ 0482 ] The substituent may be more preferably the fol 
lowing : 
[ 0483 ] ( i " ) a halogen atom ; 
[ 0484 ] ( ii " ) C1-12 alkyl ; 
[ 0485 ] ( iii " ) Ra 0 , R. CO ) , Ra -OC 
( 0 ) — , or Race ) 0 – ( wherein R , indicates a 
hydrogen atom or C1-12 alkyl ) ; 
[ 0486 ] ( iv " ) NR : R , NR R - CEO ) — , NRZRC 
FO ) O- , or Ro Ce ) NR.- wherein R , and R are 
the same as or different from each other , and each indicate 
a hydrogen atom or C1-12 alkyl ; or 
[ 0487 ] ( v " ) the same groups as those enumerated in ( vii ) . 
[ 0488 ] The substituent may be even more preferably the 
following : 
[ 0489 ] ( i ' ' ) a halogen atom ; 
[ 0490 ] ( ii ' " ' ) C1-6 alkyl ; 
[ 0491 ] ( iii ) R 04 , R , CEO , ROC 
GO ) or Ra CEO ) 0 ( wherein R , indicates a 
hydrogen atom or C. alkyl ) ; 
[ 0492 ] ( iv ' ' ) NR , R . , NR R. CEO ) — , NR , RC 
( 0 ) or R -C ( O ) -NR.- wherein Rz and Rc are 
the same as or different from each other , and each indicate 
a hydrogen atom or C1-6 alkyl ; or 
[ 0493 ] ( v ' " ' ) the same groups as those enumerated in ( vii ) . 

) , 
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0 , Se , 

( 0507 ] ( b ) is a heteroarylene , and is preferably imida 
zolediyl , triazolediyl , tetrazolediyl , or 2 - pyridonediyl ( 2 
hydroxypyridinediyl ) , and more preferably imidazolediyl or 
2 - pyridonediyl . 
[ 0508 ] Q in ( c ) is selected from the group consisting of 

? , , SO2-0 , -SO2 - N ( R ) 
SO2- C = C — CH2 - O -N ( OR ) — , -N ( R ) — , and 
ON ( R ) ( where R is a hydrogen atom or C1-6 alkyl ) . 

Q is preferably C = C — CH2 0- , -N ( OR ) - , 
N ( R ) , or 0 - N ( R ) , and more preferably S , 
-N ( OR ) , or ON ( R ) 
[ 0509 ] More specifically , the preferable leaving group 
may be selected from the group consisting of the following 
structural formulae . 

. 

-S 

Lo , 

Se , SO2 SO2 

[ 0494 ] The substituent may be particularly preferably the 
following : 
[ 0495 ] ( i " " ) a halogen atom ; 
[ 0496 ] ( ii " " ) C1-4 alkyl ; 
[ 0497 ] ( iii " ) RO , RC 0 ) ROC 

or Ra - CEO ) _0 ( wherein R , indicates a 
hydrogen atom or C - 4 alkyl ) ; 
[ 0498 ] ( iv ) NR , R— , NR , R . CEO , NR , RC 
GOO or R - CE0 ) -NR . wherein R , and R. 
are the same as or different from each er , and each 
indicate a hydrogen atom or C1-4 alkyl ; or 
[ 0499 ] ( v " ' " ' ) the same groups as those enumerated in ( vii ) . 
[ 0500 ) More specifically , the leaving group may be any of 
the following ( a ) to ( c ) . 
( 0501 ] ( a ) ring P - Q- [ where ring P is selected from the 
group consisting of an arylene optionally substituted with an 
electron - withdrawing group , a heteroarylene optionally sub 
stituted with an electron - withdrawing group , optionally con 
densed 2,5 - diketopyrrolidine , optionally condensed 2,6 
diketopiperidine , optionally condensed 2 - ketopyrrolidine , 
optionally condensed 2 - ketopiperidine , and 2 - pyridone , and 
Q is selected from the group consisting of S 

Se SO , SO2 - N ( R ) SO2- , C = C 
CH2-0 -N ( OR ) -N ( R ) — , and 0 - N ( R ) 
( where R is a hydrogen atom or C1-6 alkyl ) ] , 
[ 0502 ] ( b ) heteroarylene , or 
[ 0503 ] ( c ) -Q- [ where Q is selected from the group con 
sisting of 
N ( R ) SO , C = C — CH2 -N ( OR ) , 
-N ( R ) and ON ( R ) ( where R is a hydrogen atom 

or C1-6 alkyl ) ] . 
[ 0504 ] As the leaving group , ( a ) or ( b ) is preferable among 
( a ) , ( b ) , and ( c ) , and ( a ) is particularly preferable . Ring Pin 
( a ) is any of an arylene optionally substituted with an 
electron - withdrawing group , a heteroarylene optionally sub 
stituted with an electron - withdrawing group , optionally con 
densed 2,5 - diketopyrrolidine , optionally condensed 2,6 
diketopiperidine , optionally condensed 2 - ketopyrrolidine , 
optionally condensed 2 - ketopiperidine , or 2 - pyridone . 
Among these , an arylene substituted with an electron - with 
drawing group , a heteroarylene substituted with an electron 
withdrawing group , 2,5 - diketopyrrolidine , and 2,6 - diketopi 
peridine are more preferable , and an arylene substituted with 
an electron - withdrawing group , 2,5 - diketopyrrolidine , and 
2,6 - diketopiperidine are even more preferable . 
[ 0505 ] Ring P in ( a ) is selected from the group consisting 
of an arylene optionally substituted with an electron - with 
drawing group , a heteroarylene optionally substituted with 
an electron - withdrawing group , optionally condensed 2,5 
diketopyrrolidine , optionally condensed 2,6 - diketopiperi 
dine , optionally condensed 2 - ketopyrrolidine , optionally 
condensed 2 - ketopiperidine , and 2 - pyridone . The details of 
these groups are the same as those described as preferred 
examples of the group that enhances ability of —N ( R ) — , 
-N ( OR ) — , S— , or -Se- to be eliminated . 

[ 0506 ] Q in ( a ) is selected from the group consisting of 
0 -S02 — N ( R ) 

SO , – C = C — CH20 -N ( OR ) , -N ( R ) 
and ON ( R ) ( where R is a hydrogen atom or C1-6 
alkyl ) . Among these , Q is preferably S 
-SO2-0 , or - SO2 - N ( R ) , more preferably 

S— , and even more preferably —O 

othy 
2 

OET 

( EWG ) m 

Se , SO2 ( EWG ) m 

2 

or 

Page 98 of 216



US 2021/0139541 Al May 13 , 2021 
25 

-continued 
R 

-continued 
R 

N 

RO 

( EWG ) m 

( EWG ) m 

R 

a 

( EWG ) n 

( EWG ) n 

[ 0510 ] ( where EWG is an electron - withdrawing group , 
[ 0511 ] m is an integer of 0 to 4 , 
[ 0512 ] n is an integer of 0 to 3 , 
[ 0513 ] R is a hydrogen atom or C1 - alkyl , 
[ 0514 ] a symbol of “ white circle ” is a bond to L1 , and a 
symbol of “ black circle ” is a bond to E , ) . 
[ 0515 ] The details of the electron - withdrawing group and 
C1-6 alkyl are as described above . m is preferably an integer 
of 1 to 4 , and more preferably 1 , 2 , or 3. n is preferably an 
integer of 1 to 3 , and more preferably 1 or 2 . 
[ 0516 ] The divalent group comprising a leaving group , 
represented by L is a divalent group consisting of the above 
leaving group , or a divalent group comprising another 
divalent group in addition to the above leaving group . 
Examples of such another divalent group include a divalent 
hydrocarbon group , divalent heterocyclic group , 
-C ( O ) - , -NR , - ( R , indicates a hydrogen atom or the 
above - described substituent ) , O S— , CCS ) 
and a group consisting of a combination of two or more ( e.g. , 
two to eight , preferably two to six , and more preferably two 
to four ) of these . The divalent hydrocarbon group and the 
divalent heterocyclic group may each have , for example , one 
to five , preferably one to three , more preferably one or two 
substituents , or do not each necessarily have a substituent . It 
is preferable not to have such a substituent in view of 
synthesizing a compound having a simple chemical struc 
ture . On the other hand , when the above group has a 
substituent , examples and preferred examples of the sub 
stituent are the same as those described above . 
[ 0517 ] The divalent hydrocarbon group is a linear , 
branched , or cyclic divalent hydrocarbon group and prefer 
ably a linear or branched divalent hydrocarbon group . 
Examples of the divalent hydrocarbon group include 
alkylene , alkenylene , alkynylene , and arylene . 
[ 0518 ] The alkylene is preferably C1-12 alkylene , more 
preferably C1-6 alkylene , and particularly preferably C1-4 
alkylene . The number of carbon atoms does not comprise the 
number of carbon atoms of the substituent . Alkylene may be 
any of linear , branched , or cyclic one and is preferably linear 
alkylene . Examples of such an alkylene include methylene , 
ethylene , propylene , butylene , pentylene , and hexylene . 
[ 0519 ] The alkenylene is preferably C2-12 alkenylene , 
more preferably C2-6 alkenylene , and particularly preferably 
C2-4 alkenylene . The number of carbon atoms does not 
comprise the number of carbon atoms of the substituent . 
Alkenylene may be any of linear , branched , or cyclic one 
and is preferably linear alkenylene . Examples of such an 
alkenylene include ethylenylene , propynylene , butenylene , 
pentenylene , and hexenylene . 
[ 0520 ] The alkynylene is preferably C2-12 alkynylene , 
more preferably C2-6 alkynylene , and particularly preferably 
C2-4 alkynylene . The number of carbon atoms does not 
comprise the number of carbon atoms of the substituent . 
Alkynylene may be any of linear , branched , or cyclic one 
and is preferably linear alkynylene . Examples of such an 
alkynylene include ethynylene , propynylene , butynylene , 
pentynylene , and hexynylene . 

( EWG ) m 

o 
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[ 0521 ] The arylene is preferably C6-24 arylene , more pref 
erably C6-18 arylene , even more preferably C6-14 arylene , 
and still even more preferably C6-10 arylene . The number of 
carbon atoms does not comprise the number of carbon atoms 
of the substituent . Examples of the arylene include phe 
nylene , naphthylene , and anthracenylene . 
[ 0522 ] The divalent heterocyclic group is a divalent aro 
matic heterocyclic group or a divalent nonaromatic hetero 
cyclic group . The divalent heterocyclic group preferably 
comprises , as a hetero atom forming a heterocycle , one or 
more selected from the group consisting of an oxygen atom , 
a sulfur atom , a nitrogen atom , a phosphorous atom , a boron 
atom , and a silicon atom and more preferably comprises one 
or more selected from the group consisting of an oxygen 
atom , a sulfur atom , and a nitrogen atom . 
[ 0523 ] The divalent aromatic heterocyclic group is pref 
erably a C1-21 divalent aromatic heterocyclic group , more 
preferably a C1-15 divalent aromatic heterocyclic group , 
even more preferably a C1-9 divalent aromatic heterocyclic 
group , and still even more preferably a C1-6 divalent aro 
matic heterocyclic group . The number of carbon atoms does 
not comprise the number of carbon atoms of the substituent . 
More specific examples of the divalent aromatic heterocy 
clic group include pyrrolediyl , furandiyl , thiophenediyl , 
pyridinediyl , pyridazinediyl , pyrimidinediyl , pyrazinediyl , 
triazinediyl , pyrazolediyl , imidazolediyl , thiazolediyl , iso 
thiazolediyl , oxazolediyl , isoxazolediyl , triazolediyl , tetra 
zolediyl , indolediyl , purinediyl , anthraquinonediyl , carba 
zolediyl , fluorenediyl , quinolinediyl , isoquinolinediyl , 
quinazolinediyl , and phthalazinediyl . 
[ 0524 ] The divalent nonaromatic heterocyclic group is 
preferably a C2-21 nonaromatic heterocyclic group , more 
preferably a C2-15 nonaromatic heterocyclic group , even 
more preferably a C2-9 nonaromatic heterocyclic group , and 
still even more preferably a C2-6 nonaromatic heterocyclic 
group . The number of carbon atoms does not comprise the 
number of carbon atoms of the substituent . More specifi 
cally , examples of the divalent nonaromatic heterocyclic 
group include pyrroldionediyl , pyrrolinedionediyl , pyrrolin 
ediyl , oxiranediyl , aziridinediyl , azetidinediyl , oxetanediyl , 
thietanediyl , pyrrolidinediyl , dihydrofurandiyl , tetrahydro 
furandiyl , dioxolanediyl , tetrahydrothiophenediyl , pyrrolin 
ediyl , imidazolidinediyl , oxazolidinediyl , piperidinediyl , 
dihydropyrandiyl , tetrahydropyrandiyl , tetrahydrothiopyra 
ndiyl , morpholinediyl , thiomorpholinediyl , piperazinediyl , 
dihydrooxazinediyl , tetrahydrooxazinediyl , dihydropyrimi 
dinediyl , and tetrahydropyrimidinediyl . 
[ 0525 ] In a specific embodiment , L can be expressed by 
L - L , 
[ 0526 ] Ly is a bond or a divalent group . The definitions , 
examples , and preferred examples of the divalent group 
represented by L , are the same as those of another divalent 
group when the divalent group comprising a leaving group , 
represented by L is a divalent group comprising another 
divalent group in addition to the leaving group . 
[ 0527 ] L2 is a leaving group . The definitions , examples , 
and preferred examples of the leaving group represented by 
L2 are the same as those of the leaving group in L. 
[ 0528 ] The leaving group represented by L2 is preferably 
any of the above ( a ) to ( c ) . Examples and preferred examples 
of the leaving group represented by Ly are also the same as 
those described in the above ( a ) to ( c ) . 
[ 0529 ] The length of a main chain of L ( divalent group 
comprising a leaving group ) or Li ( bond or a divalent 

group ) -L2 ( leaving group ) that couples A ( affinity substance ) 
with E ( divalent group comprising an electrophilic group ) 
can be designed as appropriate according to various factors 
such as the types of an antibody and an affinity substance , 
and a relationship between a target site of the affinity 
substance in the antibody and a specific amino acid residue 
in the antibody to be regioselectively modified . The main 
chain of L or L , -L2 refers to a chain structure coupling A 
with E and consisting of a plurality of atoms covalently 
binding to each other , and excludes a hydrogen atom , a 
branched structure portion , and a substituent . When a com 
pound represented by Formula ( I ) is brought into contact 
with an antibody , A first associates with the antibody . Next , 
a nucleophilic group in a side chain of a specific amino acid 
residue to be modified in the antibody ( for example , an 
amino group in a side chain of a lysine residue ) present near 
an antibody association site reacts with an electrophilic 
group in E. As a result , the leaving group contained in Lor 
L? can be eliminated from E while the nucleophilic group 
binds to the electrophile . At this time , when there is no other 
amino acid residue of the same type as a specific amino acid 
residue to be modified near a space between the antibody 
association site and the specific amino acid residue , the 
electrophilic group in E can regioselectively bind to a 
nucleophilic group in the side chain of the specific amino 
acid residue to be modified in the antibody without strictly 
controlling the length of the main chain . It is understood that 
even when another specific amino acid residue of the same 
type as the specific amino acid residue is present in such 
regions , the electrophilic group in E can regioselectively 
bind to the specific amino acid residue by controlling the 
length of the main chain . 
[ 0530 ] The length of the main chain of L or L - L2 coupling 
A with E is not particularly limited so long as it can 
regioselectively modify a specific amino acid residue in an 
antibody . For example , when a specific amino acid residue 
in human IgG Fc ( e.g. , Lys248 residue , Lys246 residue , 
Lys288 , Lys290 , or Lys317 according to Eu numbering , or 
amino acid residues other than these residues ) is regiose 
lectively modified , the length preferably consists of 20 or 
fewer atoms . The length of the main chain of Lor L , -L2 may 
be preferably 1 or more , more preferably 2 or more , even 
more preferably 3 or more , and particularly preferably 4 or 
more or 5 or more . The length of the main chain of L or 
L -L2 may be preferably 50 or less , more preferably 30 or 
less , even more preferably 20 or less , and particularly 
preferably 15 or less or 10 or less . More specifically , the 
length of the main chain of L or L -L2 may be preferably 1 
to 50 , more preferably 1 to 30 , even more preferably 1 to 20 , 
and particularly preferably 1 to 15 or 1 to 10. Alternatively , 
the length of the main chain of L or L , -L2 may be preferably 
2 to 30 , even more preferably 3 to 20 , and particularly 
preferably 4 to 15 or 5 to 10 . 
[ 0531 ] When the main chain has a structure comprising no 
cyclic structure , the number of atoms of the main chain can 
be determined by counting the number of atoms in a chain 
structure ( excluding the number of hydrogen atoms , and the 
number of atoms of branched structure portions and sub 
stituents ) . 
[ 0532 ] On the other hand , when the main chain has a 
structure containing a cyclic structure , in view of defining 
the length of the main chain , the number of atoms of the 
main chain can be counted for convenience's sake . Specifi 
cally , the number of atoms of the main chain in such case 
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can be determined by counting the number of atoms of the 
shortest route connecting two bonds in the cyclic structure in 
addition to the number of atoms in a chain structure com 
prising no divalent cyclic structure in the main chain ( ex 
cluding the number of hydrogen atoms , and the number of 
atoms of branched structure portions and substituents ) ( e.g. , 
refer to the ( a ) to ( d ) thick routes below ) . 

( a ) 

( b ) 

( d ) CH2 

can be 

[ 0533 ] • is a bond . 
[ 0534 ] In the case of ( a ) , the shortest route is the thick 
route , and thus the number of atoms in the divalent cyclic 
structure counted as the number of atoms of the main chain 
is two . 
[ 0535 ] In the case of ( b ) , the shortest route is the thick 
route , and thus the number of atoms in the divalent cyclic 
structure counted as the number of atoms of the main chain 
is three . 
[ 0536 ] In the case of ( c ) , any route is the shortest route ( the 
same distance ) , and thus the number of atoms in the divalent 
cyclic structure counted as the number of atoms of the main 
chain is four . 
[ 0537 ] In the case of ( d ) , the route of the condensed site is 
the shortest route , and thus the number of atoms in the 
divalent cyclic structure counted as the number of atoms of 
the main chain is four . 
[ 0538 ] The main chain of L or L - L2 may be preferably a 
chain structure in which the other divalent group ” in L or 
the “ divalent group ” in Ly does not comprise a divalent 
cyclic structure . Consequently , the “ other divalent group ” in 
L or the “ divalent group ” in L? may be a divalent linear or 
branched hydrocarbon group , CO ) - , -NR , ( R. 
indicates a hydrogen atom or the above - described substitu 
ent ) , 0 - S- , CC = S )- or a group consisting of a 
combination of two or more ( e.g. , two to eight , preferably 
two to six , and more preferably two to four ) of these . The 
divalent linear or branched hydrocarbon group may have , for 
example , one to five , preferably one to three , more prefer 
ably one or two substituents , or does not necessarily have a 
substituent . It is preferable not to have such a substituent in 
view of synthesizing a compound having a simple chemical 

structure . On the other hand , when the group as described 
above has a substituent , examples and preferred examples of 
such a substituent are the same as those of the substituent 
which may be comprised in the heteroarylene , which is an 
example of the leaving group . 
[ 0539 ] 1-4 . Divalent Group Comprising Electrophilic 
Group ( E ) 
[ 0540 ] In Formula ( 1 ) , L is a divalent group comprising an 
electrophilic group ( i ) coupled with the leaving group and 
( ii ) having ability to react with a nucleophilic group in the 
antibody . 
[ 0541 ] Examples of the nucleophilic group in an antibody 
include NH , in a side chain of a lysine residue , OH in a side 
chain of a tyrosine residue , OH in a side chain of a serine 
residue , OH in a side chain of a threonine residue , and SH 
in a side chain of a cysteine residue . The nucleophilic group 
in an antibody is preferably NH , in a side chain of a lysine 
residue or OH in a side chain of a tyrosine residue , and more 
preferably NH , in a side chain of a lysine residue . 
[ 0542 ] The electrophilic group comprised in E can be any 
electrophilic group capable of being coupled with a leaving 
group and having ability to react with the nucleophilic group 
in an antibody as described above . A group selected from the 
group consisting of C = O ) - , -S02 and CH2– is 
preferable . As the electrophilic group , can also be 
used depending on an electronic balance with an adjacent 
group ( e.g. , leaving group , L2 , or E2 ) . For example , when a 
tosyl group is used as the leaving group , CH2 
suitably used as the electrophilic group ( Tsukiji et al . , Nature 
Chemical Biology , Vol . 5 , No. 5 , May 2009 , which is 
incorporated herein by reference in its entirety ) . The elec 
trophilic group is more preferably CEO ) -or - S0 , – , 
and even more preferably C ( 0 ) — 
[ 0543 ] The divalent group comprising an electrophilic 
group , represented by E is a divalent group consisting of the 
above electrophilic group , or a divalent group comprising 
another divalent group in addition to the above electrophilic 
group . Examples of such another divalent group include a 
divalent hydrocarbon group , a divalent heterocyclic group , 
C = 0 ) — , —NRE - ( Re indicates a hydrogen atom or 

the above - described substituent ) , 0 S 
C = S ) — , and a group consisting of a combination of two 
or more ( e.g. , two to eight , preferably two to six , and more 
preferably two to four ) of these . The divalent hydrocarbon 
group and the divalent heterocyclic group may each have , 
for example , one to five , preferably one to three , more 
preferably one or two substituents , or do not each necessar 
ily have a substituent . It is preferable not to have such a 
substituent in view of synthesizing a compound having a 
simple chemical structure . On the other hand , when the 
group as described above has a substituent , examples and 
preferred examples of such a substituent are the same as 
those of the substituent which may be comprised in the 
heteroarylene , which is an example of the leaving group . E 
( and E , -E2 - Ez described below ) can be designed so as to be 
free of a peptide portion having a problem of potential 
immunogenicity and being easily hydrolyzed in the blood . 
[ 0544 ] The divalent hydrocarbon group is a linear , 
branched , or cyclic divalent hydrocarbon group and prefer 
ably a linear or branched divalent hydrocarbon group . 
Examples of the divalent hydrocarbon group include 
alkylene , alkenylene , alkynylene , and arylene . 
[ 0545 ] The alkylene is preferably C1-12 alkylene , more 
preferably C1-6 alkylene , and particularly preferably C1-4 
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dihydropyrandiyl , tetrahydropyrandiyl , tetrahydrothiopyra 
ndiyl , morpholinediyl , thiomorpholinediyl , piperazinediyl , 
dihydrooxazinediyl , tetrahydrooxazinediyl , dihydropyrimi 
dinediyl , and tetrahydropyrimidinediyl . 
[ 0552 ] In a specific embodiment , E can be expressed by 
E - E2 - Ez . 
[ 0553 ] In Formula ( I ) , E , is an electrophilic group ( i ) 
coupled with the leaving group and ( ii ) having ability to 
react with a nucleophilic group in the antibody . The defini 
tions , examples , and preferred examples of the electrophilic 
group of E , are the same as those of the electrophilic group 
in E. 
[ 0554 ] E2 is ( a ) or ( b ) below : 
[ 0555 ] Ez is a group represented by 
[ 0556 ] ( a ) X – Y 
[ 0557 ] wherein X which binds to E , is C ( R ) ( R2 ) where 
R? and R2 are each independently a hydrogen atom or C1-6 
alkyl , N ( R3 ) where Rz is a hydrogen atom or C1-6 alkyl , O , 
S , or Se , and 
[ 0558 ] Ywhich binds to Ez is C ( R4 ) ( R5 ) where R4 and R , 
are each independently a hydrogen atom or C1-6 alkyl ; or 
[ 0559 ] ( b ) the following formula ( i ) : 

( i ) 

Z 

alkylene . The number of carbon atoms does not comprise the 
number of carbon atoms of the substituent . Alkylene may be 
any of linear , branched , or cyclic one and is preferably linear 
alkylene . Examples of such an alkylene include methylene , 
ethylene , propylene , butylene , pentylene , and hexylene . 
[ 0546 ] The alkenylene is preferably C2-12 alkenylene , 
more preferably C2-6 alkenylene , and particularly prefer 
ably C2-4 alkenylene . The number of carbon atoms does not 
comprise the number of carbon atoms of the substituent . 
Alkenylene may be any of linear , branched , or cyclic one 
and is preferably linear alkenylene . Examples of such an 
alkenylene include ethylenylene , propynylene , butenylene , 
pentenylene , and hexenylene . 
[ 0547 ] The alkynylene is preferably C2-12 alkynylene , 
more preferably C2-6 alkynylene , and particularly prefer 
ably C2-4 alkynylene . The number of carbon atoms does not 
comprise the number of carbon atoms of the substituent . 
Alkynylene may be any of linear , branched , or cyclic one 
and is preferably linear alkynylene . Examples of such an 
alkynylene include ethynylene , propynylene , butynylene , 
pentynylene , and hexynylene . 
[ 0548 ] The arylene is preferably C6-24 arylene , more 
preferably C6-18 arylene , even more preferably C6-14 
arylene , and still even more preferably C6-10 arylene . The 
number of carbon atoms does not comprise the number of 
carbon atoms of the substituent . Examples of the arylene 
include phenylene , naphthylene , and anthracenylene . 
[ 0549 ] The divalent heterocyclic group is a divalent aro 
matic heterocyclic group or a divalent nonaromatic hetero 
cyclic group . The divalent heterocyclic group preferably 
comprises , as a hetero atom forming a heterocycle , one or 
more selected from the group consisting of an oxygen atom , 
a sulfur atom , a nitrogen atom , a phosphorous atom , a boron 
atom , and a silicon atom and more preferably comprises one 
or more selected from the group consisting of an oxygen 
atom , a sulfur atom , and a nitrogen atom . 
[ 0550 ] The divalent aromatic heterocyclic group is pref 
erably a C1-21 divalent aromatic heterocyclic group , more 
preferably a C1-15 divalent aromatic heterocyclic group , 
even more preferably a C1-9 divalent aromatic heterocyclic 
group , and still even more preferably a C1-6 divalent 
aromatic heterocyclic group . The number of carbon atoms 
does not comprise the number of carbon atoms of the 
substituent . More specific examples of the divalent aromatic 
heterocyclic group include pyrrolediyl , furandiyl , thio 
phenediyl , pyridinediyl , pyridazinediyl , pyrimidinediyl , 
pyrazinediyl , triazinediyl , pyrazolediyl , imidazolediyl , thi 
azolediyl , isothiazolediyl , oxazolediyl , isoxazolediyl , triaz 
olediyl , tetrazolediyl , indolediyl , purinediyl , anthraqui 
nonediyl , carbazolediyl , fluorenediyl , quinolinediyl , 
isoquinolinediyl , quinazolinediyl , and phthalazinediyl . 
[ 0551 ] The divalent nonaromatic heterocyclic group is 
preferably a C2-21 nonaromatic heterocyclic group , more 
preferably a C2-15 nonaromatic heterocyclic group , even 
more preferably a C2-9 nonaromatic heterocyclic group , and 
still even more preferably a C2-6 nonaromatic heterocyclic 
group . The number of carbon atoms does not comprise the 
number of carbon atoms of the substituent . More specifi 
cally , examples of the divalent nonaromatic heterocyclic 
group include pyrroldionediyl , pyrrolinedionediyl , pyrrolin 
ediyl , oxiranediyl , aziridinediyl , azetidinediyl , oxetanediyl , 
thietanediyl , pyrrolidinediyl , dihydrofurandiyl , tetrahydro 
furandiyl , dioxolanediyl , tetrahydrothiophenediyl , pyrrolin 
ediyl , imidazolidinediyl , oxazolidinediyl , piperidinediyl , 

[ 0560 ] wherein the ring Z is a divalent cyclic group in 
which all of a ring - constituting atom X ' which binds to E 
and ring - constituting atoms on both sides thereof are carbon 
atoms , or a divalent heterocyclic group in which the ring 
constituting atom X ' which binds to E , is a nitrogen atom , 
and ring - constituting atoms on both sides of the nitrogen 
atom are carbon atoms , and is a bond ) . 
[ 0561 ] When E , is the above ( a ) , C1-6 alkyl in R , to R , is 
the same as that described above . 
[ 0562 ] When Ey is the above ( a ) , X which binds to E , is 
preferably C ( R ) ( R2 ) , N ( R3 ) , O , S , or Se , more preferably 
C ( R ) ( R2 ) , N ( R3 ) , O , or S , even more preferably C ( R1 ) 
( R2 ) , N ( R3 ) , or O , still even more preferably C ( R1 ) ( R2 ) or 
N ( R3 ) , and most preferably C ( R1 ) ( R2 ) in view of improving 
the reactivity and stability of the compound of the present 
invention . 
[ 0563 ] X in Ez can be defined in relation to a leaving group 
( e.g. , refer to L and L2 ) . When X is an atom or a group such 
as N ( R3 ) , O , S , or Se , not only the leaving group but X can 
also be eliminated from the electrophilic group . However , 
when a predetermined amount of a compound represented 
by Formula ( I ) is used for a reaction with an antibody , the 
reaction can be controlled such that X in at least part of the 
compound represented by Formula ( I ) is not eliminated from 
the electrophilic group . Therefore , in the present invention , 
an atom or a group as described above can be used as X. X 
can be preferably an atom or a group that is less likely to be 
eliminated than the leaving group ( that is , an atom or a group 
having a pKa value larger than a pKa value of the leaving 
group ) in view of improving the efficiency of a target 
reaction between the compound represented by Formula ( I ) 
and an antibody , and further improving the yield of an 
antibody having a bioorthogonal functional group or 
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