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TRANSLATOR’S DECLARATION 

I, Jon Johanning, certify that I am familiar with both the Japanese and the English 

languages, that I have reviewed the U.S. national stage publication, US 2020/0190165 (Exhibit 

1009) and the WIPO publication, WO 2018/199337 (Exhibit 1008), and that US 2020/0190165 

(Exhibit 1009) is a true, faithful, and accurate translation of the corresponding Japanese language 

WIPO publication, WO 2018/199337 (Exhibit 1008), with the following exceptions: 

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

added to US 2020/0190165 (Exhibit 1009) and not present in WO 2018/199337

(Exhibit 1008).

• The paragraph numbering is different between US 2020/0190165 (Exhibit 1009) and

WO 2018/199337 (Exhibit 1008).

• The claims (pages 397 to 446 of Exhibit 1008 and pages 185 to 186 of Exhibit 1009)

are different.

• 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.

Aside from the foregoing exceptions, US 2020/0190165 (Exhibit 1009) is a true, faithful, and 

accurate translation of the corresponding Japanese language WIPO publication, WO 

2018/199337 (Exhibit 1008) 

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, 

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 

Exhibit 1009 
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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________   /Jon Johanning/_____________ 

Date      Name: Jon Johanning  
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IN 
US 20200190165A1 

( 19 ) United States 
( 12 ) Patent Application Publication ( 10 ) Pub . No .: US 2020/0190165 A1 

Yamada et al . ( 43 ) Pub . Date : Jun . 18 , 2020 

Publication Classification ( 54 ) COMPOUND HAVING AFFINITY 
SUBSTANCE TO SOLUBLE PROTEIN , 
CLEAVABLE PORTION AND REACTIVE 
GROUP , OR SALT THEREOF ( 2006.01 ) 

( 51 ) Int . Ci . 
CO7K 16/00 

( 52 ) U.S. CI . 
CPC ( 71 ) Applicant : Ajinomoto Co. , Inc. , Tokyo ( JP ) CO7K 16/00 ( 2013.01 ) ; CO7K 19/00 

( 2013.01 ) 
( 72 ) Inventors : Kei Yamada , Kawasaki - shi ( JP ) ; 

Yutaka Matsuda , Kawasaki - shi ( JP ) ; 
Tomohiro Fujii , Kawasaki - shi ( JP ) ; 
Natsuki Shikida , Kawasaki - shi ( JP ) ; 
Reiko Yuji , Kawasaki - shi ( JP ) ; 
Kazutaka Shimbo , Kawasaki - shi ( JP ) ; 
Yuji Ito , Kagoshima - shi ( JP ) 

( 57 ) ABSTRACT 

The present invention provides a technique enabling modi 
fication of a soluble protein and in particular regioselective 
modification of a soluble protein . More specifically , the 
present invention provides a compound having an affinity 
substance to a soluble protein , a cleavable portion , and a 
reactive group represented by the following Formula ( 1 ) : ( 73 ) Assignee : Ajinomoto Co. , Inc. , Tokyo ( JP ) 

A - L - B - R 

( 21 ) Appl . No .: 16 / 663,791 
( 22 ) Filed : Oct. 25 , 2019 

Related U.S. Application Data 
( 63 ) Continuation of application No. PCT / JP2018 / 

017345 , filed on Apr. 27 , 2018 . 

wherein 
A is an affinity substance to a soluble protein ; 
L is a cleavable linker which is a divalent group com 

prising a cleavable portion ; 
B is ( a ) a divalent group comprising a bioorthogonal 

functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; and 

R is a reactive group to the soluble protein ; or 
a salt thereof . 

Specification includes a Sequence Listing . 
( 30 ) Foreign Application Priority Data 

Apr. 28 , 2017 ( JP ) 2017-090679 

Compound having affinity substance to soluble 
protein , cleavable portion , and reactive group 

A - L - B - R ( 1 ) 

Soluble protein ( T ) Reaction ( 1 ) 

Soluble protein having affinity substance to 
soluble protein , and cleavable portion 

A - L - B - R - T ( 11 ) 

Functional substance ( F ) Reaction ( 2 ) Cleave Reaction ( 4 ) 

Complex having affinity substance to 
soluble protein , cleavable portion , 

functional substance , and soluble protein 
A - L - B ' ( - F ) -R - T ( III ) 

Affinity substance - 
containing portion 

A - L2 

Soluble protein having 
bioorthogonal functional group 

L1 - B - R - T ( 1 ) 

Cleave Reaction ( 3 ) Functional substance ( F ) Reaction ( 5 ) 

Affinity substance 
containing portion 

A - L2 

Soluble protein having functional group 
F- ( L1 - B ) ' - R - T ( V ) 

Examples : L1 - B ' ( - F ) -R ' - T 
F - L1 ' - B - R - T 
Fa - L1 - B ' ( - Fb ) -RP - T 

( V1 ) 
( V2 ) 
( V3 ) 
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FIG . 1-1 
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FIG . 1-2 
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FIG . 1-3 
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FIG . 2 

Compound having affinity substance to soluble 
protein , cleavable portion , and reactive group 

A - L - B - R ( 0 ) 

Soluble protein ( T ) Reaction ( 1 ) 

Soluble protein having affinity substance to 
soluble protein , and cleavable portion 

A - L - B - R ' - T ( 11 ) 

Functional substance ( F ) Reaction ( 2 ) Cleave Reaction ( 4 ) 

Complex having affinity substance to 
soluble protein , cleavable portion , 

functional substance , and soluble protein 
A - L - B ' ( - F ) -RP - T ( III ) 

Affinity substance - 
containing portion 

A - L2 

Soluble protein having 
bioorthogonal functional group 

L1 - B - R - T ( MV ) 

Cleave Reaction ( 3 ) Functional substance ( F ) Reaction ( 5 ) 

Affinity substance 
containing portion 

A - L2 

Soluble protein having functional group 
F- ( L1 - B ) ' - RP - T ( V ) 

Examples : L1 - B ' ( - F ) -RP - T 
F - L1 ' - B - R - T 
Fa - L1 ' - B ' ( - Fb ) -R - T 

( V1 ) 
( 12 ) 
( 13 ) 

Page 7 of 262



Patent Application Publication Jun . 18 , 2020 Sheet 5 of 73 US 2020/0190165 A1 

FIG . 3 

f 
Signal Intensity ( MV ) 

Retention Time ( min ) 

Page 8 of 262



Patent Application Publication Jun . 18 , 2020 Sheet 6 of 73 US 2020/0190165 A1 

FIG . 4 
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FIG . 5 
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FIG . 6 
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FIG . 8 

( 1 ) Amino acid sequence of heavy chain of trastuzumab with sugar chain cleaved with 
PNGase 

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYT 
RYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLV 
TVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAV 

LQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAP 
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT 
KPREEQYDSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQ 
VYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFL 
YSKLTVDKSRWQQGNVFSCSVMHEALHNHYTOKSLSLSPG ( SEQ ID NO : 2 ) 

( 2 ) Amino acid sequence of IgG1 Fc region with sugar chain cleaved with PNGase 

IEGRMDPKSCDKTHTCPPCPAPEAEGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE 
DPEVKFNWYVDGVEVHNAKTKPREEQYDSTYRVVSVLTVLHQDWLNGKEYKCKVSN 
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNG 
QPENNYKATPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTOKSLS 
LSPGK ( SEQ ID NO : 3 ) 

( 3 ) Amino acid sequence of light chain of trastuzumab 

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYSASFLYSGVPS 
RFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFIFPPS 
DEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTL 
TLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC ( SEQ ID NO : 4 ) 
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FIG . 11 
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Patent Application Publication 
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FIG . 17 
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FIG . 19 
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FIG . 22 
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FIG . 24 

( 1 ) > Trastuzumab Light chain 

DIQMTQSPSS LSASVGDRVT ITCRASQDVN TAVAWYQQKP GKAPKLLIYS ASFLYSGVPS 
RFSGSRSGTD FTLTISSLQP EDFATYYCQQ HYTTPPTFGQ GTKVEIKRTV AAPSVFIFPP 
SDEQLKSGTA SVVCLLNNFY PREAKVQWKV DNALQSGNSQ ESVTEQDSKD STYSLSSTLT 
LSKADYEKHK VYACEVTHQG LSSPVTKSFN RGEC ( SEQ ID NO : 4 ) 
> Trastuzumab Heavy chain 

EVQLVESGGG LVQPGGSLRL SCAASGFNIK DTYIHWVRQA PGKGLEWVAR IYPTNGYTRY 
ADSVKGRFTI SADTSKNTAY LQMNSLRAED TAVYYCSRWG GDGFYAMDYW GQGTLVTVSS 
ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV HTFPAVLQSS 
GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKKVEP KSCDKTHTCP PCPAPELLGG 
PSVFLFPPKP KDTLMISRTP EVTCVVVDVS HEDPEVKFNW YVDGVEVHNA KTKPREEQYN 
STYRVVSVLT VLHQDWLNGK EYKCKVSNKA LPAPIEKTIS KAKGQPREPQ VYTLPPSREE 
MTKNQVSLTC LVKGFYPSDI AVEWESNGQP ENNYKTTPPV LDSDGSFFLY SKLTVDKSRW 
QQGNVFSCSY MHEALHNHYT QKSLSLSPG ( SEQ ID NO : 53 ) 
> Trastuzumab Heavy chain ( N300D ) ( 3 ) 

EVOLVESGGG LVQPGGSLRL SCAASGFNIK DTYIHWVRQA PGKGLEWVAR IYPTNGYTRY 
ADSVKGRFTI SADTSKNTAY LQMNSLRAED TAVYYCSRWG GDGFYAMDYW GQGTLVTVSS 
ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV HTFPAVLOSS 
GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKKVEP KSCDKTHTCP PCPAPELLGG 
PSVFLFPPKP KDTLMISRTP EVTCVVVDVS HEDPEVKFNW YVDGVEVHNA KTKPREEQYD 
STYRVVSVLT VLHQDWLNGK EYKCKVSNKA LPAPIEKTIS KAKGQPREPO VYTLPPSREE 
MTKNQVSLTC LVKGFYPSDI AVEWESNGQP ENNYKTTPPV LDSDGSFFLY SKLTVDKSRW 
QQGNVFSCSV MHEALHNHYT QKSLSLSPG ( SEQ ID NO : 2 ) 
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COMPOUND HAVING AFFINITY 
SUBSTANCE TO SOLUBLE PROTEIN , 
CLEAVABLE PORTION AND REACTIVE 

GROUP , OR SALT THEREOF 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a continuation of International 
Patent Application No. PCT / JP2018 / 017345 , filed on Apr. 
27 , 2018 , and claims priority to Japanese Patent Application 
No. 2017-090679 , filed on Apr. 28 , 2017 , both of which are 
incorporated herein by reference in their entireties . 

BACKGROUND OF THE INVENTION 

Field of the Invention 

like ( see Shen B Q et al . , Nat Biotechnol 2012 ; 30 : 184-9 ; 
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 ; and Y. Takaoka et al . , Angew . Chem . Int . Ed . 
2013 ; 52 , 4088 , all of which are incorporated herein by 
reference in their entireties ) . 
[ 0007 ] Chemical conjugation by affinity peptide ( C - CAP ) 
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 to 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 favorable results [ reaction time : 30 min 
utes , 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 a soluble protein , a cleavable portion 
and a reactive group , or a salt thereof , and the like . 

SUMMARY OF THE INVENTION 

Discussion of the Background 
[ 0003 ] In recent years , research and development of anti 
body drug conjugates ( ADCs ) have been actively conducted . 
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 . Examples of representative ADCs include 
T - DMI ( product name : Kadcyla ( registered trademark ) ) 
jointly developed by Immunogene , Inc. and F. Hoffmann - La 
Roche , Ltd ( 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 entire 
ties ) . 
[ 0004 ] ADCs including T - DMI have had the problem of 
their nonuniformity from the beginning of their develop 
ment . That is , a small 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 circumstances , 
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 J R 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 

[ 0008 ] Accordingly , it is one object of the present inven 
tion to provide novel techniques that enable modification of 
a soluble protein and , in particular , regioselective modifica 
tion of a soluble protein . 
[ 0009 ] These and other objects , which will become appar 
ent during the following detailed description , have been 
achieved by the inventors ' discovery that a compound 
developed based on a novel and original design concept 
having a structural feature comprising ( 1 ) an affinity sub 
stance to a soluble protein , ( 2 ) a reactive group to an amino 
acid residue constituting the soluble protein , and ( 3 ) a 
cleavable portion between the affinity substance and the 
reactive group , and capable of producing ( 4 ) a structural unit 
having a bioorthogonal functional group or bioorthogonal 
functional groups ( hereinafter , optionally abbreviated as “ a 
bioorthogonal functional group ( s ) ” ) , on a reactive group 
side ( that is , a structural unit comprising a bioorthogonal 
functional group and a reactive group ) by cleavage at the 
cleavable portion is useful for regiospecific modification of 
a soluble protein ( e.g. , FIG . 1-1 , FIG . 1-2 , FIG . 1-3 , and 
FIG . 2 ) . The inventors of the present invention have also 
found out that using such a compound can prepare a soluble 
protein regioselectively having a functional substance or 
functional substances ( hereinafter , optionally abbreviated as 
“ a functional substance ( s ) ” ) , ( e.g. , a drug or drugs ) com 
prising no peptide portion as a linker ( e.g. , an antibody drug 
conjugate ( ADC ) ) . Avoidance of use of a linker comprising 
a peptide portion , which has potential immunogenicity and 
is easily hydrolyzed in the blood , is desirable in the clinical 

Page 77 of 262



US 2020/0190165 A1 Jun . 18 , 2020 
2 

candidate of ADC . That is , it can be said that the method 
developed by the inventors of the present invention has 
succeeded first in the world in regioselectively modifying an 
antibody Fc region with a drug by a chemical synthetic 
technique , and besides , without using any linker comprising 
a peptide portion . The inventors of the present invention 
have also succeeded in developing various compounds hav 
ing the above ( 1 ) to ( 4 ) structural features ( e.g. , FIG . 1-1 , 
FIG . 1-2 , FIG . 1-3 , and FIG . 2 ) to complete the present 
invention . 
[ 0010 ] Specifically , the present invention is as follows . 
[ 0011 ] In a first embodiment , the present invention pro 
vides a compound having an affinity substance to a soluble 
protein , a cleavable portion , and a reactive group , and a 
reagent of modifying an antibody regioselectively , compris 
ing the compound or a salt thereof . 
[ 0012 ] ( 1 ) A compound having an affinity substance to a 
soluble protein , a cleavable portion , and a reactive group 
represented by the following Formula ( I ) : 

( 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 
( 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 . 
[ 0030 ] ( 10 ) The compound or salt thereof according to any 
one of ( 7 ) to ( 9 ) , wherein the binding peptide is a peptide 
comprising an amino acid sequence consisting of 13 to 17 
amino acid residues represented by the following Formula 

( SEQ ID NO : 94 ) 
( X1-3 ) -C- ( X2 ) -H- ( Xaal ) -G- ( Xaa2 ) -L - V - W - C- ( X1-3 ) 
( i ) 

A - L - B - R 

wherein 
[ 0031 ] Xs are the same or different from each other , and 
are each any amino acid residue other than cysteine ; 
[ 0032 ] C is a cysteine residue ; 
[ 0033 ] H is a histidine residue ; 
[ 0034 ] Xaal is an arginine residue , a leucine residue , a 
lysine residue , an aspartic acid residue , a glutamic acid 
residue , a 2 - amino suberic acid residue , or a diaminopropi 
onic acid residue ; 
[ 0035 ] G is a glycine residue ; 
[ 0036 ] Xaa2 is a lysine residue , a glutamine residue , a 
glutamic acid residue , an asparagine residue , or an aspartic 
acid residue ; 
[ 0037 ] L is a leucine residue ; 
[ 0038 ] V is a valine residue ; and 
[ 0039 ] W is a tryptophan residue ; and capable of binding 
to human IgG and / or rabbit IgG , or a salt thereof . 
[ 0040 ] ( 11 ) The compound or salt thereof according to any 
one of ( 7 ) to ( 9 ) , wherein the binding peptide is a peptide 
comprising an amino acid sequence consisting of 13 to 17 
amino acid residues represented by the following Formula 
( i - 1 ) ; 

( SEQ ID NO : 95 ) 
( X1-3 ) -C- ( X2 ) -H- ( Xaal ) -G- ( Xaa2 ) -L - V - W - C- ( X1-3 ) 
( i - 1 ) 

wherein 
[ 0013 ] A is an affinity substance to a soluble protein ; 
[ 0014 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0015 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; and 
[ 0016 ] R is a reactive group to a soluble protein ; or 
[ 0017 ] a salt thereof . 
[ 0018 ] ( 2 ) The compound or salt thereof according to ( 1 ) , 
wherein L is ( i ) a cleavable linker which is a divalent group 
comprising a cleavable portion having an ability to form a 
bioorthogonal functional group on a reactive group side by 
cleavage or ( ii ) a cleavable linker which is a divalent group 
comprising a cleavable portion having no ability to form a 
bioorthogonal functional group on a reactive group side by 
cleavage . 
[ 0019 ] ( 3 ) The compound or salt thereof according to ( 2 ) , 
wherein L is the cleavable linker ( i ) . 
[ 0020 ] ( 4 ) The compound or salt thereof according to ( 2 ) 
or ( 3 ) , wherein 
[ 0021 ] L is the cleavable linker ( i ) , and 
[ 0022 ] B is the divalent group ( b ) . 
[ 0023 ] ( 5 ) The compound or salt thereof according to ( 2 ) , 
[ 0024 ] wherein L is the cleavable linker ( ii ) ; and 
[ 0025 ] B is the divalent group ( a ) . 
( 0026 ] The compound or salt thereof according to any 
one of ( 1 ) to ( 5 ) , wherein the affinity substance to the soluble 
protein is a peptide . 
[ 0027 ] ( 7 ) The compound or salt thereof according to ( 6 ) , 
wherein the peptide is a binding peptide to an Fc region of 
a monoclonal antibody . 
[ 0028 ] ( 8 ) The compound or salt thereof according to ( 7 ) , 
wherein the binding peptide is a binding peptide to an Fc 
region of IgG . 
[ 0029 ] ( 9 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 8 ) , wherein the affinity substance 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 : 
( A ) an Fc region protein comprising the amino acid 
sequence of SEQ ID NO : 1 ; 

wherein 
[ 0041 ] Xs are the same or different from each other , and 
are each any amino acid residue other than cysteine ; 
[ 0042 ] C is a cysteine residue ; 
[ 0043 ] H is a histidine residue ; 
[ 0044 ] Xaal is a lysine residue , a cysteine residue , an 
aspartic acid residue , a glutamic acid residue , a 2 - amino 
suberic acid residue , or a diaminopropionic acid residue ; 
[ 0045 ] G is a glycine residue ; 
[ 0046 ] Xaa2 is a glutamic acid residue or an aspartic acid 
residue ; 
[ 0047 ] L is a leucine residue ; 
[ 0048 ] V is a valine residue ; and 
[ 0049 ] W is a tryptophan residue ; and 
capable of binding to human IgG and / or rabbit IgG , or a salt 
thereof . 
[ 0050 ] ( 12 ) The compound or salt thereof according to any 
one of ( 7 ) to ( 10 ) , wherein the binding peptide is a peptide 
comprising an amino acid sequence consisting of 13 to 17 
amino acid residues represented by the following Formula 
( i - 2 ) : 
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( SEQ ID NO : 96 ) 
( X1-3 ) -C- ( X2 ) -H- ( Xaal ) -G- ( Xaa2 ) -L - V - W - C- ( X1-3 ) 
( 1-2 ) 

( SEQ ID NO : 103 ) 
D - C- ( Xaa3 ) - ( Xaa4 ) -H- ( Xaal ) -G- ( Xaa2 ) - L - V - W - C 

( Xaa5 ) - ( Xaa 6 ) - ( Xaa7 ) 
( vi ) wherein 

[ 0051 ] Xs are the same or different from each other , and 
are each any amino acid residue other than cysteine ; 
[ 0052 ] C is a cysteine residue ; 
[ 0053 ] H is a histidine residue ; 
[ 0054 ] Xaal is an arginine residue or a leucine residue ; 
[ 0055 ] G is a glycine residue ; 
[ 0056 ] Xaa2 is a lysine residue , a glutamine residue , or an 
aspartic acid residue ; 
[ 0057 ] L is a leucine residue ; 
[ 0058 ] V is a valine residue ; and 
[ 0059 ] W is a tryptophan residue ; and capable of binding 
to human IgG and / or rabbit IgG , or a salt thereof . 
[ 0060 ] ( 13 ) The compound or salt thereof according to any 
one of ( 7 ) to ( 12 ) , wherein the binding peptide is a peptide 
comprising an amino acid sequence consisting of 13 to 17 
amino acid residues represented by the following Formula 
( V ) : 

wherein 
[ 0076 ] D is an aspartic acid residue ; 
[ 0077 ] C is a cysteine residue ; 
[ 0078 ] Xaa3 is an alanine residue or a lysine residue ; 
[ 0079 ] Xaa4 is a tryptophan residue or a tyrosine residue ; 
[ 0080 ] H is a histidine residue ; 
[ 0081 ] Xaal is an arginine residue , a leucine residue , a 
lysine residue , an aspartic acid residue , a glutamic acid 
residue , a 2 - amino suberic acid residue , or a diaminopropi 
onic acid residue ; 
[ 0082 ] G is a glycine residue ; 
[ 0083 ] Xaa2 is a lysine residue , a glutamine residue , a 
glutamic acid residue , an asparagine residue , or an aspartic 
acid residue ; 
[ 0084 ] L is a leucine residue ; 
[ 0085 ] V is a valine residue ; 
[ 0086 ] W is a tryptophan residue ; 
[ 0087 ] Xaa5 is a threonine residue or a lysine residue ; 
[ 0088 ] Xaa6 is a tyrosine residue , a lysine residue , or 
absent ; and 
[ 0089 ] Xaa7 is a histidine residue , a lysine residue , or 
absent ; and 
capable of binding to human IgG and / or rabbit IgG , or a salt 
thereof . 
[ 0090 ] ( 15 ) The compound or salt thereof according to any 
one of ( 7 ) to ( 14 ) , wherein the binding peptide is a peptide 
comprising an amino acid sequence consisting of 13 amino 
acid residues represented by the following Formula ( vii ) : 

( SEQ ID NO : 102 ) 
( X1-3 ) -C- ( Xaa3 ) - ( xaa4 ) -H- ( Xaal ) -G- ( Xaa2 ) -L - V - W - C 
( Xaa5 ) - ( Xaa6 ) - ( Xaa7 ) 
( v ) 

( SEQ ID NO : 104 ) 
D - C- ( Xaa3 ) - ( Xaa4 ) -H- ( Xaal ) -G- ( Xaa2 ) - L - V - W - C - T 
( vii ) 

wherein 
[ 0061 ] Xs are the same or different from each other , and 
are each any amino acid residue other than cysteine ; 
[ 0062 ] C is a cysteine residue ; 
[ 0063 ] Xaa3 is an alanine residue or a lysine residue ; 
[ 0064 ] Xaa4 is a tryptophan residue or a tyrosine residue ; 
[ 0065 ] H is a histidine residue ; 
[ 0066 ] Xaal is an arginine residue , a leucine residue , a 
lysine residue , an aspartic acid residue , a glutamic acid 
residue , a 2 - amino suberic acid residue , or a diaminopropi 
onic acid residue ; 
[ 0067 ] G is a glycine residue ; 
[ 0068 ] Xaa2 is a lysine residue , a glutamine residue , a 
glutamic acid residue , an asparagine residue , or an aspartic 
acid residue ; 
[ 0069 ] L is a leucine residue ; 
[ 0070 ] V is a valine residue ; 
[ 0071 ] W is a tryptophan residue ; 
[ 0072 ] Xaa5 is a threonine residue or a lysine residue ; 
[ 0073 ] Xaa6 is a tyrosine residue , a lysine residue , or 
absent ; and 
[ 0074 ] Xaa7 is a histidine residue , a lysine residue , or 
absent ; and 
capable of binding to human IgG and / or rabbit IgG , or a salt 
thereof . 
[ 0075 ] ( 14 ) The compound or salt thereof according to any 
one of ( 7 ) to ( 13 ) , wherein the binding peptide is a peptide 
comprising an amino acid sequence consisting of 13 to 15 
amino acid residues represented by the following Formula 
( vi ) : 

wherein 
[ 0091 ] D is an aspartic acid residue ; 
[ 0092 ] C is a cysteine residue ; 
[ 0093 ] Xaa3 is an alanine residue or a lysine residue ; 
[ 0094 ] Xaa4 is a tryptophan residue or a tyrosine residue ; 
[ 0095 ] H is a histidine residue ; 
[ 0096 ] Xaal is an arginine residue , a leucine residue , a 
lysine residue , an aspartic acid residue , a glutamic acid 
residue , a 2 - amino suberic acid residue , or a diaminopropi 
onic acid residue ; 
[ 0097 ] G is a glycine residue ; 
[ 0098 ] Xaa2 is a lysine residue , a glutamine residue , a 
glutamic acid residue , an asparagine residue , or an aspartic 
acid residue ; 
[ 0099 ] L is a leucine residue ; 
[ 0100 ] V is a valine residue ; 
[ 0101 ] W is a tryptophan residue ; and 
[ 0102 ] T is a threonine residue ; and 
capable of binding to human IgG and / or rabbit IgG , or a salt 
thereof . 
[ 0103 ] ( 16 ) The compound or salt thereof according to any 
one of ( 7 ) to ( 13 ) , wherein the binding peptide is a peptide 
comprising an amino acid sequence consisting of 13 to 15 
amino acid residues represented by the following Formula 
( viii ) : 
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( SEQ ID NO : 105 ) 
R - G - N - C- ( Xaa3 ) - ( Xaa4 ) -H- ( Xaal ) -G- ( Xaa2 ) -L - V - W - C 

( Xaa5 ) - ( Xaa6 ) - ( Xaa7 ) 
( viii ) 

having an electron - withdrawing group , a coumarin - contain 
ing residue , a sulfone - containing residue , an unsaturated 
bond - containing chain residue , and a glycosyl residue . 
[ 0124 ] ( 21 ) The compound or salt thereof according to any 
one of ( 2 ) to ( 20 ) , wherein the cleavable portion of ( i ) is 
selected from the group consisting of a disulfide residue , an 
ester residue , an acetal residue , a ketal residue , an imine 
residue , and a vicinal diol residue . 
[ 0125 ] ( 22 ) The compound or salt thereof according to any 
one of ( 2 ) to ( 20 ) , wherein the cleavable portion of ( ii ) is 
selected from the group consisting of an ester residue , a 
carbamoyl residue , an alkoxyalkyl residue , an imine residue , 
a tertiary alkyloxy carbamate residue , a silane residue , a 
hydrazone - containing residue , a phosphoramidate residue , 
an aconityl residue , a trityl residue , an azo residue , a vicinal 
diol residue , a selenium residue , an aromatic ring - containing 
residue having an electron - withdrawing group , a coumarin 
containing residue , a sulfone - containing residue , an unsatu 
rated bond - containing chain residue , and a glycosyl residue . 
[ 0126 ] ( 23 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 20 ) , wherein the cleavable portion corresponds 
to any one chemical structure selected from the group 
consisting of the following : 

Rza Rza X who 
refur 

wherein 
[ 0104 ] R is an arginine residue ; 
[ 0105 ] G is a glycine residue ; 
[ 0106 ] N is an asparagine residue ; 
[ 0107 ] C is a cysteine residue ; 
[ 0108 ] Xaa3 is an alanine residue or a lysine residue ; 
[ 0109 ] Xaa4 is a tryptophan residue or a tyrosine residue ; 
[ 0110 ] H is a histidine residue ; 
[ 0111 ] Xaal is an arginine residue , a leucine residue , a 
lysine residue , an aspartic acid residue , a glutamic acid 
residue , a 2 - amino suberic acid residue , or a diaminopropi 
onic acid residue ; 
[ 0112 ] G is a glycine residue ; 
[ 0113 ] Xaa2 is a lysine residue , a glutamine residue , a 
glutamic acid residue , an asparagine residue , or an aspartic 
acid residue ; 
[ 0114 ] L is a leucine residue ; 
[ 0115 ] V is a valine residue ; 
[ 0116 ] W is a tryptophan residue ; and 
[ 0117 ] Xaa5 is a threonine residue or a lysine residue ; 
[ 0118 ] Xaa6 is a tyrosine residue , a lysine residue , or 
absent ; and 
[ 0119 ] Xaa7 is a histidine residue , a lysine residue , or 
absent ; and 
capable of binding to human IgG and / or rabbit IgG , or a salt 
thereof . 
[ 0120 ) ( 17 ) The compound or salt thereof according to any 
one of ( 7 ) to ( 16 ) , wherein the binding peptide is capable of 
binding to human IgG . 
[ 0121 ] ( 18 ) The compound or salt thereof according to any 
one of ( 7 ) to ( 9 ) , wherein the binding peptide is an affinity 
peptide comprising an amino acid sequence ( a ) in which any 
amino acid residue is substituted with one amino acid 
residue selected from the group consisting of a lysine 
residue , an aspartic acid residue , a glutamic acid residue , a 
2 - amino suberic acid residue , and a diaminopropionic acid 
residue in the amino acid sequence of FNMQCQRRF 
YEALHDPNLNEEQRNARIRSIRDDC ( SEQ ID NO : 92 ) , 
and ( b ) having 90 % or more identity to the amino acid 
sequence of SEQ ID NO : 92 , or a salt thereof . 
[ 0122 ] ( 19 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 18 ) , wherein the cleavable portion is a portion 
cleavable by any of ( a ) treatment with one or more sub 
stances selected from the group consisting of an acidic 
substance , a basic substance , a reducing agent , an oxidizing 
agent , and an enzyme , ( b ) treatment by physicochemical 
stimulus selected from the group consisting of light , and ( c ) 
being left when a cleavable linker comprising a self - decom 
posing cleavable portion is used . 
[ 0123 ] ( 20 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 19 ) , wherein the cleavable portion is selected 
from the group consisting of a disulfide residue , an acetal 
residue , a ketal residue , an ester residue , a carbamoyl 
residue , an alkoxyalkyl residue , an imine residue , a tertiary 
alkyloxy carbamate residue , a silane residue , a hydrazone 
containing residue , a phosphoramidate residue , an aconityl 
residue , a trityl residue , an azo residue , a vicinal diol residue , 
a selenium residue , an aromatic ring - containing residue 

Rza Rza X whr 

OY 
OH o 

OH 
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N ' N OH 

oto OH 

N 

a . 

[ 0127 ] where a wavy line orthogonal to a bond indicates a 
cleavage site ; 
[ 0128 ] a plurality of Rza , a plurality of R26 , and a plurality 
of Rze are the same or different from each other , and are 
selected from the group consisting of : 
( i ) a hydrogen atom or a halogen atom ; 
( ii ) a monovalent hydrocarbon group ; 
( iii ) aralkyl ; 
( iv ) a monovalent heterocyclic group ; 
( v ) R. O , R. CEO ) — , R. O C ( O ) - , or 
R. C ( O ) -0 - wherein R indicates a hydrogen atom or 
a monovalent hydrocarbon group ; 
( vi ) NRR - NR RC ( = O ) , NRR - CO - O 
or RoCCO ) -NR . wherein Rd and R , are the same or 
different from each other , and indicate a hydrogen atom or 
a monovalent hydrocarbon group ; and 
( vii ) a nitro group , a sulfuric acid group , a sulfonic acid 
group , a cyano group , or a carboxy group ; 
[ 0129 ] J is CH , — O S— ; 
[ 0130 ] r is any integer of 1 to 4 ; 
[ 0131 ] a symbol of “ white circle ” indicates a bond to A , 
and a symbol of “ black circle ” indicates a bond to B ; and 
[ 0132 ] when a chemical structure is asymmetrical with 
respect to the cleavage site , a symbol of “ black circle ” may 
indicate a bond to A , and a symbol of “ white circle ” may 
indicate a bond to B. 
[ 0133 ] ( 24 ) The compound or salt thereof according to any 
one of ( 2 ) to ( 19 ) , ( 21 ) , and ( 23 ) , wherein the cleavable 
portion of ( i ) corresponds to any one chemical structure 
selected from the group consisting of the following : 

or 

OH 

OH 

R26 R2b 
N 

R26 R2b of O2N . 

xe ( OR2c ) von 
Rze 
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-continued -continued 
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Rza Rza X OH 

N 

OH 

o 
Rza Rza X OH 

a 

& OH 

OH 

[ 0134 ] where a wavy line orthogonal to a bond indicates a 
cleavage site ; 
[ 0135 ] Rza are the same as that of [ 23 ] ; 
[ 0136 ] a symbol of “ white circle ” indicates a bond to A , 
and a symbol of “ black circle ” indicates a bond to B ; and 
[ 0137 ] when a chemical structure is asymmetrical with 
respect to the cleavage site , a symbol of “ black circle ” may 
indicate bond to A , and a symbol of “ white circle ” may 
indicate a bond to B. 

[ 0138 ] ( 25 ) The compound or salt thereof according to any 
one of ( 2 ) to ( 19 ) , ( 22 ) , and ( 23 ) , wherein the cleavable 
portion of ( ii ) corresponds to any one chemical structure 
selected from the group consisting of the following : 

R26 R2b 

R26 R2b 

OH 
Q axy 

sta NI 
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-continued 

O2N . 

( OR 2c ) 
Rze 

[ 0139 ] where a wavy line orthogonal to a bond indicates a 
cleavage site ; 
[ 0140 ] R26 , R2c , J , and r are the same as those of [ 23 ] ; 
[ 0141 ] a symbol of “ white circle ” indicates a bond to A , 
and a symbol of " black circle ” indicates a bond to B ; and 
[ 0142 ] when a chemical structure is asymmetrical with 
respect to the cleavage site , a symbol of “ black circle ” may 
indicate a bond to A , and a symbol of “ white circle ” may 
indicate a bond to B. 
[ 0143 ] ( 26 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 25 ) , wherein L is represented by any one of the 
following Formulae ( L1 ) to ( L3 ) : 

consisting of an azide residue , an aldehyde residue , a thiol 
residue , an alkyne residue , an alkene residue , a tetrazine 
residue , a nitron residue , a hydroxyamine 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 in a main 
chain thereof . 

[ 0152 ] ( 29 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 27 ) , wherein the divalent group comprising a 
bioorthogonal function group is a divalent group comprising 
a bioorthogonal function group 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 hydroxyamine 
residue , a nitrile residue , a hydrazine residue , a ketone 
residue , a boronic acid residue , a cyanobenzothiazole resi 
due , an allyl residue , a phosphine residue , a maleimide 
residue , a disulfide residue , an a - halocarbonyl residue , an 
isonitrile residue , a sydnone residue , and a selenium residue 
in a side chain thereof . 
[ 0153 ] ( 30 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 29 ) , wherein the bioorthogonal functional 
group is any one represented by the following : 

La - C - Lb ( L1 ) 

La - C ( L2 ) 

C - Lb ( L3 ) 

Rif 

wherein 
[ 0144 ] La and Lb are each a divalent group ; and 
[ 0145 ] C is a cleavable portion . 
[ 0146 ] ( 27 ) The compound or salt thereof according to 
( 26 ) , wherein La and Lb are represented by the following 
( La ' ) and ( Lb ' ) , respectively : 

X 

* -SH Rif 
* - \ = 1210 

Rif 

( La ' ) * * NH2 NH2 

ot tit X and 
* Rig Rib Ria Rig 

( Lb ' ) 
Ph2P Ph2P ORH 

Ria Rib Rig -Rin 

Rig 
Rig Rig 

Rig 

wherein 
[ 0147 ] p and p ' are the same or different from each other , 
and are each any integer of 0 to 10 ; 
[ 0148 ] q and q ' are the same or different from each other , 
and are each any integer of 0 to 10 ; 
[ 0149 ] X and X ' are the same or different from each other , 
and are each a carbon atom , a nitrogen atom , or a single 
bond ; wherein when X is a nitrogen atom , Rio is absent ; 
when X ' is a nitrogen atom , Rib . is absent ; when X is a single 
bond , Ria and R 16 are absent ; and when X ' is a single bond , 
Ria and R16 , are absent ; and 
[ 0150 ] Rla , Rlb , Rian and Rib , are the same or different 
from each other , and are each an atom or a group selected 
from the group consisting of the ( i ) to ( vii ) . 
[ 0151 ] ( 28 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 27 ) , wherein the divalent group comprising a 
bioorthogonal function group is a divalent group comprising 
a bioorthogonal functional group selected from the group 

LY # Rig Rig Rig 

Rin • Rih 
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-continued [ 0167 ] ( 34 ) The compound or salt thereof according to 
( 33 ) , wherein the reactive group is a reactive group specific 
to a side chain of a lysine residue . 
[ 0168 ] ( 35 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 34 ) , wherein the reactive group corresponds to 
any one chemical structure selected from the group consist 
ing of the following : 

Rin Rih 

Ria 

- ( R5b ) ; -Rsa 

wherein 
[ 0154 ] Rif one or a plurality of Rig , and one or a plurality 
of R?n are the same or different from each other , and are each 
an atom or a group selected from the group consisting of the 
( i ) to ( vii ) or an electron - withdrawing group ; and 
[ 0155 ] is a bond . 
[ 0156 ] ( 31 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 30 ) , wherein the divalent group ( b ) is selected 
from the group consisting of optionally substituted alkylene , 
optionally substituted cycloalkylene , optionally substituted 
aryl , an optionally substituted divalent heterocyclic group , 
-NR , ( R , indicates a hydrogen atom or a substituent ) , 

O and a combination of two or more of these . 
[ 0157 ] ( 32 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 31 ) , wherein B is represented by the following 
Formula ( B - 1 ) : 

- ( R5b ) ; 
R56 R5b 

H 

CO2R50 
wy 
iren ( B - 1 ) 

Z * 

a 

N 
* 

* ( R5 ) 
wherein 
[ 0158 ] Y is NH— , 0 , CH — , or the following 
Formula ( B - 2 ) : 

F 
N2 

( B - 2 ) ¡ ( R5 ) H - ( R5c ) ; 
V1 

* ( RSC ) 
N 

CH2 or a 

( Rsc ) 
* 

Meo 

[ 0159 ] wherein 
[ 0160 ] V and V ' are the same or different from each 

other , and are each —NH— , 
single bond ; 

[ 0161 ] V1 is a divalent group comprising a bioorthogo 
nal functional group ; 

[ 0162 ] s is any integer of 0 to 10 ; 
[ 0163 ] a symbol of “ white circle ” and a symbol of 

“ black circle ” in Formula ( B - 2 ) have the same orien 
tation as a symbol of “ white circle ” and a symbol of 
“ black circle ” in Formula ( B - 1 ) , respectively ; 

[ 0164 ] Z is an oxygen atom , a sulfur atom , or a hydrogen 
atom wherein when Z is a hydrogen atom , -CZ 
indicates CH , — ; and 
[ 0165 ] a symbol of “ white circle ” in Formula ( B - 1 ) indi 
cates a bond to an L - side portion , and a symbol of “ black 
circle ” indicates a bond to an R - side portion . 
[ 0166 ] ( 33 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 32 ) , wherein the reactive group is a reactive 
group specific to a side chain of any one of a lysine residue , 
a tyrosine residue , and a tryptophan residue . 

N2 

* O = O = N 

NH 

Meo * 
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-continued [ 0187 ] ( 41 ) A reagent of modifying a soluble protein 
regioselectively , comprising a compound having an affinity 
substance to a soluble protein , a cleavable portion , and a 
reactive group represented by the following Formula ( 1 ) : ( R5 ) 

Ria 
A - L - B - R 

wherein 
[ 0188 ] A is an affinity substance to a soluble protein ; 
[ 0189 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0190 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; and 
[ 0191 ] R is a reactive group to a soluble protein ; or 
[ 0192 ] a salt thereof . 
[ 0193 ] ( 42 ) A compound having an affinity substance to an 
antibody , a cleavable portion , and a reactive group repre 
sented by the following Formula ( I ) : 

where 
[ 0169 ] Rsa and Rsc are each an atom or a group selected 
from the group consisting of ( i ) to ( vii ) ; 
[ 0170 ] R5 is an electron - withdrawing group ; 
[ 0171 ] j is any integer of 1 to 5 ; and 
[ 0172 ] k is any integer of 1 to 4 . 
[ 0173 ] ( 36 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 35 ) , wherein the number of atoms of a main 
chain linking A and R is 4 to 20 . 
[ 0174 ] ( 37 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 36 ) , wherein a main chain linking A and R 
comprises no cyclic structure . 
[ 0175 ] ( 38 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 37 ) , wherein a partial structure represented by 
L - B comprises no peptide portion . 
[ 0176 ] ( 39 ) The compound or salt thereof according to any 
one of ( 1 ) to ( 38 ) , wherein the compound represented by 
Formula ( I ) is a compound represented by the following 
Formula ( I ' ) 

A - L - B - R 

wherein 
[ 0194 ] A is an affinity substance to an antibody ; 
[ 0195 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0196 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; and 
[ 0197 ] R is a reactive group specific to a side chain of a 
lysine residue ; or 
[ 0198 ] a salt thereof . 
[ 0199 ] ( 43 ) A reagent of modifying an antibody regiose 
lectively , comprising a compound having an affinity sub 
stance to an antibody , a cleavable portion , and a reactive 
group represented by the following Formula ( I ) : 

A - B2 - L ' - B1 - R ( I ' ) 

A - L - B - R 

wherein 
[ 0177 ] A and R are the same as those of Formula ( I ) ; 
[ 0178 ] L ' is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0179 ] B1 and B2 are the same or different from each 
other , and are each ( a ) a divalent group comprising a 
bioorthogonal functional group or ( b ) a divalent group 
comprising no bioorthogonal functional group ; and 
[ 0180 ] B1 and B2 may have a symmetrical structure with 
respect to L ' . 
[ 0181 ] ( 40 ) The compound or salt thereof according to 
( 39 ) , wherein the compound represented by Formula ( I ' ) is 
represented by the following formula ( I " ) : 

wherein 
[ 0200 ] A is an affinity substance to an antibody ; 
[ 0201 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0202 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; and 
[ 0203 ] R is a reactive group specific to a side chain of a 
lysine residue ; or 
[ 0204 ] a salt thereof . 
[ 0205 ] Second , the present invention provides a soluble 
protein having an affinity substance to a soluble protein , and 
a cleavable portion , or a salt thereof , and a method for 
producing the same . hth #th the le ( A Soluble Protein Having an Affinity Substance to a Soluble 
Protein , and a Cleavable Portion , or a Salt Thereof ) 
[ 0206 ] ( 44 ) A soluble protein having an affinity substance 
to a soluble protein , and a cleavable portion represented by 
the following Formula ( II ) : 

A - L - B - R - T ( II ) 

wherein 
[ 0182 ] A and R are the same as those of Formula ( 1 ) 
according to ( 1 ) ; 
[ 0183 ] C is a cleavable portion ; 
[ 0184 ] p , p , q , q ' , X , X ' , Ria , Ria ' , Rlb , and Rlb , are the 
same as those of Formulae ( La ' ) and ( Lb ' ) according to ( 27 ) ; 
[ 0185 ] Y and Y ' are the same or different from each other , 
and are the same as Y of Formula ( B - 1 ) according to ( 32 ) ; 
and 
[ 0186 ] Z and Z are the same or different from each other , 
and are the same as Z of Formula ( B - 1 ) . 

wherein 
[ 0207 ] A is an affinity substance to a soluble protein ; 
[ 0208 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0209 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; and 
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[ 0210 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0211 ] T is a soluble protein ; or 
( 0212 ] a salt thereof . 
[ 0213 ] ( 45 ) The soluble protein or salt thereof according to 
( 44 ) , wherein the soluble protein is a monoclonal antibody . 
[ 0214 ] ( 46 ) The soluble protein or salt thereof according to 
( 44 ) or ( 45 ) , wherein the soluble protein is an IgG antibody . 
[ 0215 ] ( 47 ) The soluble protein or salt thereof according to 
any one of ( 44 ) to ( 46 ) , wherein the soluble protein is 
derived from a human . 
[ 0216 ] ( 48 ) The soluble protein or salt thereof according to 
any one of ( 44 ) to ( 47 ) , wherein the soluble protein is an 
antibody comprising any one Fc region protein selected 
from the group consisting of the following ( A ) to ( C ) and 
having antigen - binding ability : 
( A ) an Fc region protein comprising the amino acid 
sequence of SEQ ID NO : 1 ; 
( 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 
( 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 . 
[ 0217 ] ( 49 ) The soluble protein or salt thereof according to 
any one of ( 44 ) to ( 48 ) , 
[ 0218 ] wherein the soluble protein comprises one or more 
specific amino acid residues in a target region consisting of 
1 to 50 continuous amino acid residues , and five or more of 
the specific amino acid residues in a non - target region other 
than the target region , and 
[ 0219 ] a structural unit represented by A - L - B - R ' binds to 
the one or more specific amino acid residues contained in the 
target region with 30 % or more regioselectivity . 
[ 0220 ] ( 50 ) The soluble protein or salt thereof according to 
( 49 ) , wherein the target region is a region consisting of one 
to ten continuous amino acid residues . 
[ 0221 ] ( 51 ) The soluble protein or salt thereof according to 
( 50 ) , wherein the target region is a region consisting of one 
to three continuous amino acid residues . 
[ 0222 ] ( 52 ) The soluble protein or salt thereof according to 
( 51 ) , wherein the target region is ( a ) a region consisting of 
amino acid residues at positions 246 to 248 in an human IgG 
Fc region , ( b ) a region consisting of amino acid residues at 
positions 288 to 290 in the human IgG Fc region , or ( c ) a 
region consisting of an amino acid residue at position 317 in 
the human IgG Fc region . 
[ 0223 ] ( 53 ) The soluble protein or salt thereof according to 
any one of ( 49 ) to ( 52 ) , wherein the regioselectivity is 50 % 

[ 0227 ] ( 57 ) The soluble protein or salt thereof according to 
any one of ( 44 ) to ( 56 ) , wherein the soluble protein is a 
multimeric protein comprising a plurality of monomeric 
proteins , and 
[ 0228 ] T has a structural unit represented by A - L - B - R ' in 
a plurality of corresponding target regions in the monomeric 
proteins such that the multimeric protein has a plurality of 
structural units represented by A - L - B - R ' . 
[ 0229 ] ( 58 ) The soluble protein or salt thereof according to 
any one of ( 44 ) to ( 57 ) , wherein 
[ 0230 ] the soluble protein is an antibody comprising a 
plurality of heavy chains , and 
[ 0231 ] T has a structural unit represented by A - L - B - R ' in 
a plurality of corresponding target regions in the heavy 
chains such that the antibody has a plurality of structural 
units represented by A - L - B - R ' . 
[ 0232 ] ( 59 ) The soluble protein or salt thereof according to 
( 58 ) , wherein the number of the heavy chains is two . 
[ 0233 ] ( 60 ) The soluble protein or salt thereof according to 
any one of ( 44 ) to ( 59 ) , wherein the portion formed by a 
reaction between a soluble protein and a reactive group is a 
portion formed by a reaction of a reactive group specific to 
any one side chain of a lysine residue , a tyrosine residue , and 
a tryptophan residue to a lysine residue , a tyrosine residue , 
or a tryptophan residue . 
[ 0234 ] ( 61 ) The soluble protein or salt thereof according to 
any one of ( 44 ) to ( 60 ) , wherein the portion formed by a 
reaction between a soluble protein and a reactive group is a 
portion formed by a reaction between a lysine residue and a 
reactive group specific to a side chain of a lysine residue . 
[ 0235 ] ( 62 ) The soluble protein or salt thereof according to 
any one of ( 44 ) to ( 61 ) , wherein the portion formed by a 
reaction corresponds to any one chemical structure selected 
from the group consisting of the following : 

Hi 
7 

or more . ruh 

NH 

[ 0224 ] ( 54 ) The soluble protein or salt thereof according to 
( 53 ) , wherein the regioselectivity is 70 % or more . 
[ 0225 ] ( 55 ) The soluble protein or salt thereof according to 
( 54 ) , wherein the regioselectivity is 90 % or more . 
[ 0226 ] ( 56 ) The soluble protein or salt thereof according to 
any one of ( 49 ) to ( 55 ) , wherein the target region does not 
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 - terminus side and a C - terminus side 
each with respect to the specific amino acid present at the 
specific position . 

afor 
CO2 
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-continued 

LZ 

EN 

[ 0236 ] where a symbol of “ black circle ” indicates a bond 
to a T - side portion , and a symbol of " white circle ” indicates 
a bond to a B - side portion ; and a straight line orthogonal to 
a bond indicates a bond formed by the reaction . 
[ 0237 ] ( 63 ) The soluble protein or salt thereof according to 
any one of ( 44 ) to ( 62 ] ) wherein the number of atoms of a 
main chain linking A and R ' is 4 to 20 . 
[ 0238 ] ( 64 ) The soluble protein or salt thereof according to 
any one of ( 44 ) to ( 63 ) , wherein a main chain linking A and 
R comprises no cyclic structure . 
[ 0239 ] ( 65 ) The soluble protein or salt thereof according to 
any one of ( 44 ) to ( 64 ) , wherein a partial structure repre 
sented by L - B comprises no peptide portion . 
[ 0240 ] ( 66 ) The soluble protein or salt thereof according to 
any one of ( 44 ) to ( 65 ) , wherein the compound represented 
by Formula ( II ) is a compound represented by the following 
( II ) : 

[ 0248 ] p and p ' are the same or different from each other , 
and are each any integer of 0 to 10 ; 
[ 0249 ] q and q ' are the same or different from each other , 
and are each any integer of 0 to 10 ; 
[ 0250 ] X and X ' are the same or different from each other , 
and are each a carbon atom , a nitrogen atom , or a single 
bond ; 
[ 0251 ] wherein 

[ 0252 ] when X is a nitrogen atom , R16 is absent ; 
[ 0253 ] when X ' is a nitrogen atom , Rib . is absent ; 
[ 0254 ] when X is a single bond , Ria and R16 are absent ; 
[ 0255 ) and 
[ 0256 ] when X ' is a single bond , Ria , and R?b , are 

absent ; 
[ 0257 ] Ria R1b , Ria and Rib , are the same or different 
from each other , and are selected from the group consisting 
of 
( i ) a hydrogen atom or a halogen atom ; 
( ii ) a monovalent hydrocarbon group ; 
( iii ) aralkyl ; 
( iv ) a monovalent heterocyclic group ; 
( v ) R. 0- , R. C ( O ) - , R. O CEO ) , or 
R. C ( O ) wherein R indicates a hydrogen atom or 
a monovalent hydrocarbon group ; 
( vi ) NRR- , NR R - C ( = O ) — , NRR . – CEO ) 
or Ro C ( O ) -NR . wherein Rd and R , are the same or 
different from each other , and each indicate a hydrogen atom 
or a monovalent hydrocarbon group ; and 
( vii ) a nitro group , a sulfuric acid group , a sulfonic acid 
group , a cyano group , or a carboxy group ; 
[ 0258 ] Y and Y ' are the same or different from each other , 
and are the same as Y of Formula ( B - 1 ) according to [ 32 ] ; 
and 
[ 0259 ] Z and Z are the same or different from each other , 
and are the same as Z of the above - Formula ( B - 1 ) . 
[ 0260 ] ( 68 ) An antibody having an affinity substance to an 
antibody and a cleavable portion represented by the follow 
ing Formula ( II ) : 

A - B2 - L ' - B1 - R - T ( II ' ) 

A - L - B - R - T ( II ) 

wherein 
[ 0241 ] A , R ' , and T are the same as those of Formula ( II ) ; 
[ 0242 ] L ' is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0243 ] B1 and B2 are the same or different from each 
other , and are each ( a ) a divalent group comprising a 
bioorthogonal functional group or ( b ) a divalent group 
comprising no bioorthogonal functional group ; and 
[ 0244 ] B1 and B2 may have a symmetrical structure with 
respect to L. 
[ 0245 ] ( 67 ) The soluble protein or salt thereof according to 
( 66 ) , wherein the compound represented by Formula ( II ' ) is 
represented by the following Formula ( II ' ) : 

( II " ) 

wherein 
[ 0261 ] A is an affinity substance to an antibody ; 
[ 0262 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0263 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; and 
[ 0264 ] R ' is a portion formed by a reaction between an 
antibody and a reactive group specific to a side chain of a 
lysine residue ; and 
[ 0265 ] T is an antibody ; or 
[ 0266 ] a salt thereof . 
[ 0267 ] ( A Method for Producing a Soluble Protein Having 
an Affinity Substance to a Soluble Protein , and a Cleavable 
Portion , or a Salt Thereof ) 
[ 0268 ] ( 69 ) A method for producing a soluble protein 
having an affinity substance to the soluble protein , and a 
cleavable portion , or a salt thereof , 
[ 0269 ] the method comprising 
[ 0270 ] reacting a compound having an affinity substance 
to a soluble protein , a cleavable portion , and a reactive group 
represented by the following Formula ( I ) : 

I thithth I 
A R1 

wherein 
[ 0246 ] A , R ' and T are the same as those of Formula ( II ) 
according to ( 44 ) ; 
[ 0247 ] C is a cleavable portion ; 
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A - L - B - R 

wherein 
[ 0271 ] A is an affinity substance to a soluble protein ; 
[ 0272 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0273 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; and 
[ 0274 ] R is a reactive group to a soluble protein ; or 
[ 0275 ] a salt thereof 
[ 0276 ] with the soluble protein 
[ 0277 ] to form a soluble protein having an affinity sub 
stance to a soluble protein , and a cleavable portion repre 
sented by the following Formula ( II ) : 

A - L - B - R - T ( II ) 

wherein 
[ 0278 ] A , L , and B are the same as those of Formula ( I ) ; 
[ 0279 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0280 ] T is a soluble protein ; or 
[ 0281 ] a salt thereof . 
[ 0282 ] ( 70 ) The method according to ( 69 ) , 
[ 0283 ] wherein the soluble protein is an antibody , and 
[ 0284 ] the reactive group is a reactive group specific to a 
side chain of a lysine residue . 
[ 0285 ] Third , the present invention provides a conjugate 
having an affinity substance to a soluble protein , a cleavable 
portion , a functional substance ( s ) , and a soluble protein , or 
a salt thereof , and a method for producing the same . 
( A Conjugate Having an Affinity Substance to a Soluble 
Protein , a Cleavable Portion , a Functional Substance ( s ) , and 
a Soluble Protein , or a Salt Thereof ) 
[ 0286 ] ( 71 ) A conjugate having an affinity substance to a 
soluble protein , a cleavable portion , a functional substance 
( s ) , and a soluble protein represented by the following 
Formula ( III ) : 

A - L - B ' ( - F ) -R ' - T 
wherein 
[ 0287 ] A is an affinity substance to a soluble protein ; 
[ 0288 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0289 ] B ' is a divalent group comprising a portion formed 
by a reaction between a functional substance and a 
bioorthogonal functional group ; 
[ 0290 ] F is a functional substance ; 
[ 0291 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0292 ] T is a soluble protein ; or 
[ 0293 ] a salt thereof . 
[ 0294 ] ( 72 ) The conjugate or salt thereof according to 
( 71 ) , wherein the soluble protein is a monoclonal antibody . 
[ 0295 ] ( 73 ) The conjugate or salt thereof according to ( 71 ) 
or ( 72 ) , wherein the soluble protein is an IgG antibody . 
[ 0296 ] ( 74 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 73 ) , wherein the soluble protein is derived 
from a human . 
[ 0297 ] ( 75 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 74 ) , wherein the soluble protein is an 
antibody comprising any one Fc region protein selected 
from the group consisting of the following ( A ) to ( C ) and 
having antigen - binding ability : 

( A ) an Fc region protein comprising the amino acid 
sequence of SEQ ID NO : 1 ; 
( 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 
( 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 . 
[ 0298 ] ( 76 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 75 ) , 
[ 0299 ] wherein the soluble protein comprises one or more 
specific amino acid residues in a target region consisting of 
1 to 50 continuous amino acid residues , and five or more of 
the specific amino acid residues in a non - target region other 
than the target region , and 
[ 0300 ] a structural unit represented by A - L - B ' ( - F ) -R ' binds 
to the one or more of the specific amino acid residues 
contained in the target region with 30 % or more regiose 
lectivity . 
[ 0301 ] ( 77 ) The conjugate or salt thereof according to 
( 76 ) , wherein the target region does not 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 - terminus side and a C - terminus side each with respect 
to the specific amino acid present at the specific position . 
[ 0302 ] ( 78 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 77 ) , 
[ 0303 ] wherein the soluble protein is a multimeric protein 
comprising a plurality of monomeric proteins , and 
[ 0304 ] Thas a structural unit represented by A - L - B ' ( - F ) -R ' 
in a plurality of corresponding target regions in the mono 
meric proteins such that the multimeric protein has a plu 
rality of structural units represented by A - L - B ' ( - F ) -R ' . 
[ 0305 ] ( 79 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 78 ) , 
[ 0306 ] wherein the soluble protein is an antibody com 
prising a plurality of heavy chains , and 
[ 0307 ] T has a structural unit represented by A - L - B ' ( - F ) -R ' 
in a plurality of corresponding target regions in the heavy 
chains such that the antibody has a plurality of structural 
units represented by A - L - B ' ( - F ) -R ' . 
[ 0308 ] ( 80 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 79 ) , wherein the divalent group comprising 
a portion formed by a reaction between a functional sub 
stance and a bioorthogonal functional group is a divalent 
group comprising a res on portion selected from the group 
consisting of a disulfide residue , an acetal residue , a ketal 
residue , an ester residue , a carbamoyl residue , an alkoxy 
alkyl residue , an imine residue , a tertiary alkyloxy carbam 
ate residue , a silane residue , a hydrazone - containing residue , 
a phosphoramidate residue , an aconityl residue , a trityl 
residue , an azo residue , a vicinal diol residue , a selenium 
residue , an aromatic ring - containing residue having an elec 
tron - withdrawing group , a coumarin - containing residue , a 
sulfone - containing residue , an unsaturated bond - containing 
chain residue , and a glycosyl residue . 
[ 0309 ] ( 81 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 80 ) , wherein the portion formed by a reaction 
corresponds to any one chemical structure selected from the 
group consisting of the following : 
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[ 0310 ] wherein a wavy line orthogonal to a bond indicates 
a bond formed by a reaction ; 
[ 0311 ] a plurality of Rza , a plurality of R2b , and a plurality 
of R2e are the same or different from each other , and are 
selected from the group consisting of : 
( i ) a hydrogen atom or a halogen atom ; 
( ii ) a monovalent hydrocarbon group ; 
( iii ) aralkyl ; 
( iv ) a monovalent heterocyclic group ; 
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-continued 
0 

' : or 

( v ) RC R. CO ROCO ) , or 
R. C ( O ) -0 wherein R indicates a hydrogen atom or 
a monovalent hydrocarbon group ; 
( vi ) NR R - NRRCO ) -NR R - CEO ) 
or R / CO ) -NR . — wherein R , and R , are the same or 
different from each other , and each indicate a hydrogen atom 
or a monovalent hydrocarbon group ; and 
( vii ) a nitro group , a sulfuric acid group , a sulfonic acid 
group , a cyano group , or a carboxy group ; 
[ 0312 ] J is CH O S 

[ 0313 ] ris any integer of 1 to 4 ; 
[ 0314 ] a symbol of " white circle ” indicates a bond to A , 
and a symbol of " black circle ” indicates a bond to B ; and 
[ 0315 ] when a chemical structure is asymmetrical with 
respect to the cleavage site , a symbol of “ black circle ” may 
indicate a bond to A , and a symbol of “ white circle ” may 
indicate a bond to B. 
[ 0316 ] ( 82 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 81 ) , wherein the portion formed by a reaction 
between a soluble protein and a reactive group is a portion 
formed by a reaction between a lysine residue , a tyrosine 
residue , or a tryptophan residue and a reactive group specific 
to any one side chain of a lysine residue , tyrosine residue , 
and tryptophan residue . 
[ 0317 ] ( 83 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 82 ) , wherein the portion formed by a reaction 
between a soluble protein and a reactive group is a portion 
formed by a reaction between a lysine residue and a reactive 
group specific a side chain of a lysine residue . 
[ 0318 ] ( 84 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 83 ) , wherein the portion formed by a reaction 
corresponds to any one chemical structure selected from the 
group consisting of the following : 

[ 0319 ] where a symbol of “ black circle ” indicates a bond 
to a T - side portion , and a symbol of “ white circle ” indicates 
a bond to a B - side portion . 
[ 0320 ] ( 85 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 84 ) , wherein the functional substance is a 
drug or a labelling substance . 
[ 0321 ] ( 86 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 85 ) , wherein the functional substance is a 
small compound . 
[ 0322 ] ( 87 ) The conjugate or salt thereof according to ( 85 ) 
or ( 86 ) , wherein the drug is an anti - cancer agent . 
[ 0323 ] ( 88 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 87 ) , wherein the number of atoms of a main 
chain linking A and R ' is 4 to 20 . 
[ 0324 ] ( 89 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 88 ) , wherein a main chain linking A and R 
comprises no cyclic structure . 
[ 0325 ] ( 90 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 89 ) , wherein a partial structure represented by 
L - B comprises no peptide portion . 
[ 0326 ] ( 91 ) The conjugate or salt thereof according to any 
one of ( 71 ) to ( 90 ) , wherein the compound represented by 
Formula ( III ) is represented by the following Formula ( III ' ) : 

A - B2 ' ( F2 ) -L ' - B1 ' ( F1 ) -R ' - T ( III ' ) 

wherein 
[ 0327 ] A , R ' , and T are the same as those of Formula ( II ) ; 
[ 0328 ] L ' is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0329 ] B1 ' and B2 ' are the same or different from each 
other , and are each a divalent group comprising a portion 
formed by a reaction between a functional substance and a 
bioorthogonal functional group ; 
[ 0330 ] F1 and F2 are the same or different from each other , 
and are each a functional substance ; and 
[ 0331 ] B1 ' ( F1 ) and B2 ' ( F2 ) may have a symmetrical 
structure with respect to L ' . 
[ 0332 ] ( 92 ) The conjugate or salt thereof according to 
( 91 ) , wherein the compound represented by Formula ( III ' ) is 
represented by the following Formula ( III " ) : 

LZ 

ZI 

N 

NH 

( III " ) 

ti H4 H. T 
CO2 

F 

wherein 
[ 0333 ] A , R ' , and T are the same as those of Formula ( III ) 
according to ( 71 ) ; 
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[ 0334 ] C is a cleavable portion ; 
[ 0335 ] p and p ' are the same or different from each other , 
and are each any integer of 0 to 10 ; 
[ 0336 ] q and q ' are the same or different from each other , 
and are each any integer of 0 to 10 ; 
[ 0337 ] X and X ' are the same or different from each other , 
and are each a carbon atom , a nitrogen atom , or a single 

[ 0363 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0364 ] T is a soluble protein ; or 
[ 0365 ] a salt thereof 
[ 0366 ] with a functional substance ( s ) 
[ 0367 ] to form a conjugate having an affinity substance to 
a soluble protein , a cleavable portion , a functional substance 
( s ) , and a soluble protein represented by the following 
Formula ( III ) : 

bond ; 

A - L - B ' ( - F ) -R - T ( III ) 
[ 0338 ] wherein 

[ 0339 ] when X is a nitrogen atom , R10 is absent ; 
[ 0340 ] when X ' is a nitrogen atom , R16 , is absent ; 
[ 0341 ] when X is a single bond , Ria and R 16 are absent ; 
[ 0342 ] and 
[ 0343 ] when X ' is a single bond , Ria , and Rib , are 

absent ; 
[ 0344 ] Ria , Rib , Ria ' , and R1619 are the same or different 
from each other , are selected from the group consisting of ( i ) 
to ( vii ) ; 
[ 0345 ] Y and Y ' are the same or different from each other , 
and are each a residue obtained by removing one hydrogen 
atom from Y of Formula ( B - 1 ) according to [ 32 ] ; 
[ 0346 ] Z and Z ' are the same or different from each other , 
and are the same as Z of the above - Formula ( B - 1 ) ; and 
[ 0347 ] F and F ' are the same or different from each other , 
and are each a functional substance . 
[ 0348 ] ( 93 ) A conjugate having an affinity substance , a 
functional substance ( s ) , and an antibody represented by the 
following Formula ( III ) : 

wherein 
[ 0368 ] A , L , R ' , and T are the same as those of Formula 
( II ) ; 
[ 0369 ] B ' is a divalent group comprising a portion formed 
by a reaction between a functional substance and a 
bioorthogonal functional group ; and 
[ 0370 ] F is a functional group ; or 
[ 0371 ] a salt thereof . 
[ 0372 ] ( 95 ) The method according to ( 94 ) , 
[ 0373 ] wherein the soluble protein is an antibody , and 
[ 0374 ] the reactive group is a reactive group specific to a 
side chain of a lysine residue . 
[ 0375 ] ( 96 ) A method for producing a conjugate having an 
affinity substance to a soluble protein , a cleavable portion , a 
functional substance ( s ) , and a soluble protein , or a salt 
thereof , 
[ 0376 ] the method comprising : 
( A ) reacting a compound represented by the following 
Formula ( I ) : A - L - B ' ( - F ) -R - T ( III ) 

A - L - B - R wherein 
[ 0349 ] A is an affinity substance to an antibody ; 
[ 0350 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0351 ] B ' is a divalent group comprising a portion formed 
by a reaction between a functional substance and a 
bioorthogonal functional group ; 
[ 0352 ] F is a functional substance ; 
[ 0353 ] R ' is a portion formed by a reaction between an 
antibody and a reactive group specific to a side chain of a 
lysine residue ; and 
[ 0354 ) T is an antibody ; or 
[ 0355 ] a salt thereof . 
[ 0356 ] ( A Method for Producing a Conjugate Having an 
Affinity Substance to a Soluble Protein , a Cleavable Portion , 
a Functional Substance ( s ) , and a Soluble Protein , or a Salt 
Thereof ) 
[ 0357 ] ( 94 ) A method for producing a conjugate having an 
affinity substance to a soluble protein , a cleavable portion , a 
functional substance ( s ) , and a soluble protein , or a salt 
thereof , 
[ 0358 ] the method comprising 
[ 0359 ] reacting a soluble protein having an affinity sub 
stance to a soluble protein , and a cleavable portion repre 
sented by the following Formula ( II ) : 

wherein 
[ 0377 ] A is an affinity substance to a soluble protein ; 
[ 0378 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0379 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group ; and 
[ 0380 ] R is a reactive group to a soluble protein ; or 
[ 0381 ] a salt thereof 
[ 0382 ] with a soluble protein 
[ 0383 ] to form a soluble protein having an affinity sub 
stance to a soluble protein , and a cleavable portion repre 
sented by the following Formula ( II ) : 

A - L - B - R - T 

wherein 
[ 0384 ] A , L , and B are the same as those of Formula ( I ) ; 
[ 0385 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0386 ] T is a soluble protein ; or 
[ 0387 ] a salt thereof ; and 
( B ) reacting a soluble protein having an affinity substance to 
a soluble protein , and a cleavable portion , or a salt thereof 
[ 0388 ] with a functional substance ( s ) 
[ 0389 ] to form a conjugate having an affinity substance to 
a soluble protein , a cleavable portion , a functional substance 
( s ) , and a soluble protein represented by the following 
Formula ( III ) : 

A - L - B ' ( - F ) -R ' - T ( III ) 
wherein 
[ 0390 ] A and L are the same as those of Formula ( I ) ; 
[ 0391 ] R ' and T are the same as those of Formula ( II ) ; 

A - L - B - R - T ( II ) 

wherein 
[ 0360 ] A is an affinity substance to a soluble protein ; 
[ 0361 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0362 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group ; 
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[ 0392 ] B ' is a divalent group comprising a portion formed 
by a reaction between a functional substance and a 
bioorthogonal functional group ; and 
[ 0393 ] F is a functional substance ; or 
[ 0394 ] a salt thereof . 
[ 0395 ] Fourth , the present invention provides a method for 
producing a soluble protein having a bioorthogonal func 
tional group ( s ) , or a salt thereof . 
[ 0396 ] ( 97 ) A method for producing a soluble protein 
having a bioorthogonal functional group , or a salt thereof , 
[ 0397 ] the method comprising 
[ 0398 ] cleaving a cleavable portion of a soluble protein 
having an affinity substance to a soluble protein , and a 
cleavable portion represented by the following Formula ( II ) : 

[ 0422 ] ( 102 ) The method according to any one of ( 97 ) to 
( 101 ) , wherein 
[ 0423 ] the soluble protein is an antibody , and 
[ 0424 ] the reactive group is a reactive group specific to a 
side chain of a lysine residue . 
[ 0425 ] ( 103 ) A method for producing a soluble protein 
having a bioorthogonal functional group , or a salt thereof , 
[ 0426 ] the method comprising : 
( A ) reacting a compound represented by the following 
Formula ( I ) : 

A - L - B - R ( I ) 
wherein 
[ 0427 ] A is an affinity substance to a soluble protein ; 
[ 0428 ] L is a cleavable linker which is a divalent group comprising a cleavable portion ; 
[ 0429 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; and 
[ 0430 ] R is a reactive group to a soluble protein ; or 
[ 0431 ] a salt thereof 
( 0432 ] with a soluble protein 
[ 0433 ] to form a soluble protein having an affinity sub 
stance to a soluble protein , and a cleavable portion repre 
sented by the following Formula ( II ) : 

A - L - B - R - T ( II ) 

A - L - B - R - T ( II ) 
wherein 
[ 0434 ] A , L , and B are the same as those of Formula ( I ) ; 
[ 0435 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0436 ] T is a soluble protein ; or 
[ 0437 ] a salt thereof ; and 
( B ) cleaving the cleavable portion of a soluble protein 
having an affinity substance to a soluble protein , and a 
cleavable portion , or a salt thereof 
[ 0438 ] to form a soluble protein having a bioorthogonal 
functional group ( s ) represented by the Formula ( IV ) : 

L1 - B - R - T ( IV ) 

wherein 
[ 0399 ] A is a affinity substance to a soluble protein ; 
[ 0400 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0401 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; 
[ 0402 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0403 ] T is a soluble protein ; or 
[ 0404 ] a salt thereof 
[ 0405 ] to form a soluble protein having a bioorthogonal 
functional group represented by the following Formula ( IV ) : 
L1 - B - R ' - T ( IV ) 
wherein 
[ 0406 ] B , R ' , and T are the same as those of Formula ( II ) ; 
and 
[ 0407 ] L1 is ( i ' ) a monovalent group comprising a 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group ; or 
[ 0408 ] a salt thereof . 
[ 0409 ] ( 98 ) The method according to ( 97 ) , wherein L is ( i ) 
a cleavable linker which is a divalent group comprising a 
cleavable portion having the ability to form a bioorthogonal 
functional group on a reactive group side by cleavage or ( ii ) 
a cleavable linker which is a divalent group comprising a 
cleavable portion having no ability to form a bioorthogonal 
functional group on a reactive group side by cleavage . 
[ 0410 ] ( 99 ) The method according to ( 98 ) , wherein 
[ 0411 ] L is the cleavable linker ( i ) ; 
[ 0412 ] L1 is ( i ' ) the monovalent group comprising a 
bioorthogonal functional group , and 
[ 0413 ] B is the divalent group ( a ) or ( b ) . 
[ 0414 ] ( 100 ) The method according to ( 98 ) or ( 99 ) , 
wherein 
[ 0415 ] L is the cleavable linker ( i ) ; 
[ 0416 ] L1 is ( i ' ) the monovalent group comprising a 
bioorthogonal functional group , and 
[ 0417 ] B is the divalent group ( b ) . 
[ 0418 ] ( 101 ) The method according to ( 98 ) , 
wherein 
[ 0419 ] L is the cleavable linker ( ii ) ; 
[ 0420 ] L1 is ( ii ' ) the monovalent group comprising no 
bioorthogonal functional group , and 
[ 0421 ] B is the divalent group ( a ) . 

wherein 
[ 0439 ] B , R ' , and T are the same as those of Formula ( II ) ; 
and 
[ 0440 ) L1 is ( i ' ) a monovalent group comprising a 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group ; or 
[ 0441 ] a salt thereof . 
[ 0442 ] Fifth , the present invention provides a method for 
producing a soluble protein having a functional substance 
( s ) , or a salt thereof . 
[ 0443 ] ( 104 ) A method for producing a soluble protein 
having a functional substance ( s ) , or a salt thereof , 
[ 0444 ] the method comprising 
[ 0445 ] cleaving a cleavable portion of a conjugate having 
an affinity substance to a soluble protein , a cleavable portion , 
a functional substance ( s ) , and a soluble protein represented 
by the following Formula ( III ) : 

A - L - B ' ( - F ) -R - T ( III ) 

wherein 
[ 0446 ] A is an affinity substance to a soluble protein ; 
[ 0447 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0448 ] B ' is a divalent group comprising a portion formed 
by a reaction between a functional substance and a 
bioorthogonal functional group ; 
[ 0449 ] F is a functional substance ; 
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[ 0450 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0451 ] T is a soluble protein ; or 
[ 0452 ] a salt thereof , or 
[ 0453 ] reacting a soluble protein having a bioorthogonal 
functional group ( s ) represented by the following Formula 
( IV ) : 

[ 0473 ] ( 106 ) The method according to ( 104 ) , the method 
comprising reacting the soluble protein having a bioorthogo 
nal functional group ( s ) , or a salt thereof 
[ 0474 ] with one or two functional substances 
[ 0475 ] to form a soluble protein having a functional sub 
stance ( s ) represented by the following Formula ( V2 ) : 

F - L1 - B - R - T ( V2 ) 

L1 - B - R - T ( IV ) wherein 
[ 0476 ] B , R ' , and T are the same as those of Formula ( IV ) ; 
[ 0477 ] Ll'is a divalent group comprising a portion formed 
by a reaction between a functional substance and ( i ' ) a 
monovalent group comprising a bioorthogonal functional 
group ; and 

wherein 
[ 0454 ] L1 is ( i ' ) a monovalent group comprising the 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group ; 
[ 0455 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; 
[ 0456 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0457 ] T is a soluble protein ; or 
[ 0458 ] a salt thereof 
[ 0459 ] with a functional substance ( s ) 
[ 0460 ] to form a soluble protein having a functional sub 
stance ( s ) represented by the following Formula ( V ) : 

F- ( L1 - B ) —R - T ( V ) 

[ 0478 ] F is a functional group ; or the following Formula 
( V3 ) : 

Fa - L1 ' - B ' ( - Fb ) -R - T ( V3 ) 

wherein 
[ 0479 ] R ' and T are the same as those of Formula ( IV ) ; 
[ 0480 ] Ll ' is the same as that of Formula ( V2 ) ; 
[ 0481 ] B ' is a divalent group comprising a portion formed 
by a reaction between a functional substance and a 
bioorthogonal functional group ; and 
[ 0482 ] Fa and Fb are functional substances which are the 
same or different from each other ; or 
[ 0483 ] a salt thereof . 
[ 0484 ] ( 107 ) The method according to any one of ( 104 ) to 
( 106 ) , wherein 
[ 0485 ] the soluble protein is an antibody , and 
[ 0486 ] the reactive group is a reactive group specific to a 
side chain of a lysine residue . 
[ 0487 ] ( 108 ) A method for producing a soluble protein 
having a functional substance ( s ) , or a salt thereof , 
[ 0488 ] the method comprising : 
( A ) reacting a soluble protein having an affinity substance to 
a soluble protein , and a cleavable portion represented by the 
following Formula ( II ) : 

A - L - B - R - T ( II ) 

wherein 

[ 0461 ] L1 is ( i ' ) a monovalent group comprising the 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group ; 
[ 0462 ] B is ( a ) a divalent group comprising the 
bioorthogonal functional group or ( b ) a divalent group 
comprising no bioorthogonal functional group ; 
[ 0463 ] a structural unit represented by ( L1 - B ) ' is a divalent 
structural unit comprising a portion formed by a reaction 
between a functional substance and either one or both of the 
bioorthogonal functional groups in ( i ' ) and ( a ) ; 
[ 0464 ] F is a functional substance ; 
[ 0465 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0466 ] T is a soluble protein ; or 
[ 0467 ] a salt thereof . 
[ 0468 ] ( 105 ) The method according to ( 104 ) , the method 
comprising cleaving a cleavable portion of a conjugate 
having an affinity substance to a soluble protein , a cleavable 
portion , a functional substance ( s ) , and a soluble protein , or 
a salt thereof 

[ 0469 ] to form a soluble protein having a functional sub 
stance ( s ) represented by the following Formula ( V1 ) : 

L1 - B ' ( - F ) -R - T ( V1 ) 

wherein 
[ 0489 ] A is an affinity substance to a soluble protein ; 
[ 0490 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0491 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group ; 
[ 0492 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0493 ] T is a soluble protein ; or 
[ 0494 ] a salt thereof 
[ 0495 ] with a functional substance ( s ) 
[ 0496 ] to form a conjugate having an affinity substance to 
a soluble protein , a cleavable portion , a functional substance 
( s ) , and a soluble protein represented by the following 
Formula ( III ) : 

A - L - B ' ( - F ) -R - T ( III ) wherein 
[ 0470 ] L1 is ( i ' ) a monovalent group comprising a 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group ; and 
[ 0471 ] B ' , F , R ' , and T are the same as those of Formula 
( III ) ; or 
[ 0472 ] a salt thereof . 

wherein 
[ 0497 ] A , L , R ' , and T are the same as those of Formula 
( II ) ; 
[ 0498 ] B ' is a divalent group comprising a portion formed 
by a reaction between a functional substance and a 
bioorthogonal functional group ; and 
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[ 0499 ] F is a functional substance ; or 
[ 0500 ] a salt thereof ; and 
( B ) cleaving a cleavable portion of a conjugate having an 
affinity substance to a soluble protein , a cleavable portion , a 
functional substance ( s ) , and a soluble protein , or a salt 
thereof 
[ 0501 ] to form a soluble protein having a functional sub 
stance ( s ) represented by the following Formula ( VI ) : 

L1 - B ' ( - F ) -R - T ( V1 ) 

[ 0522 ] B ' is a divalent group comprising a portion formed 
by a reaction between a functional substance and a 
bioorthogonal functional group ; and 
[ 0523 ] F is a functional substance ; or 
[ 0524 ] a salt thereof ; and 
( C ) cleaving a cleavable portion of a conjugate having an 
affinity substance to a soluble protein , a cleavable portion , a 
functional substance ( s ) , and a soluble protein , or a salt 
thereof 
[ 0525 ] to form a soluble protein having a functional sub 
stance ( s ) represented by the following Formula ( V1 ) : 

L1 - B ' ( - F ) -R - T ( V1 ) 
wherein 
[ 0502 ] L1 is ( i ' ) a monovalent group comprising the 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group ; and 
[ 0503 ] B ' , F , R ' , and T are the same as those of Formula 
( III ) ; or 
( 0504 ] a salt thereof . 
[ 0505 ] ( 109 ) A method for producing a soluble protein 
having a functional substance ( s ) or a salt thereof , 
[ 0506 ] the method comprising : 
( A ) reacting a compound having an affinity substance to a 
soluble protein , a cleavable portion , and a reactive group 
represented by the following Formula ( I ) : 

wherein 
[ 0526 ] Li is ( i ' ) a monovalent group comprising a 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group ; and 
[ 0527 ] B ' , F , R ' , and T are the same as those of Formula 
( III ) ; or 
[ 0528 ] a salt thereof . 
[ 0529 ] ( 110 ) A method for producing a soluble protein 
having a functional substance ( s ) , or a salt thereof , 
[ 0530 ] the method comprising : 
( A ) cleaving a cleavable portion of a soluble protein having 
an affinity substance to a soluble protein , and a cleavable 
portion represented by the following Formula ( II ) : 

A - L - B - R ( I ) 
A - L - B - R - T ( II ) 

wherein 
[ 0507 ] A is an affinity substance to a soluble protein ; 
[ 0508 ] L is a cleavable linker which is a divalent group 
comprising the cleavable portion ; 
[ 0509 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group ; and 
[ 0510 ] R is a reactive group to the soluble protein ; or 
[ 0511 ] a salt thereof 
[ 0512 ] with a soluble protein 
[ 0513 ] to form a soluble protein having an affinity sub 
stance to a soluble protein , and a cleavable portion repre 
sented by the following Formula ( II ) : 

A - L - B - R - T ( II ) 
L1 - B - R - T 

wherein 

[ 0514 ] A , L , and B are the same as those of Formula ( I ) ; 
[ 0515 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0516 ] T is a soluble protein ; or 
[ 0517 ] a salt thereof ; 
( B ) reacting a soluble protein having an affinity substance to 
a soluble protein , and a cleavable portion , or a salt thereof 
[ 0518 ] with a functional substance ( s ) 
[ 0519 ] to form a conjugate having an affinity substance to 
a soluble protein , a cleavable portion , a functional substance 
( s ) , and a soluble protein represented by the following 
Formula ( III ) : 

A - L - B ' ( - F ) -R ' - T ( III ) 

wherein 
[ 0531 ] A is an affinity substance to a soluble protein ; 
[ 0532 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0533 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; and 
[ 0534 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
( 0535 ] T is a soluble protein ; or 
[ 0536 ] a salt thereof 
[ 0537 ] to form a soluble protein having a bioorthogonal 
functional group ( s ) represented by the following Formula 
( IV ) : 

( IV ) 
wherein 
[ 0538 ] B , R ' , and T are the same as those of Formula ( II ) ; 
and 
[ 0539 ] L1 is ( i ' ) a monovalent group comprising the 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group ; or 
[ 0540 ] a salt thereof ; and 
( B ) reacting a soluble protein having a bioorthogonal func 
tional group ( s ) , or a salt thereof 
[ 0541 ] with one or two or more functional substances 
[ 0542 ] to form a soluble protein having a functional sub 
stance ( s ) represented by the following Formula ( V2 ) : 

( V2 ) 
wherein 
[ 0543 ] B , R ' , and T are the same as those of Formula ( IV ) ; 
[ 0544 ] Ll'is a divalent group comprising a portion formed 
by a reaction between the functional substance and ( i ' ) the 
monovalent group comprising the bioorthogonal functional 

F - L1 - B - R - T 

wherein 
[ 0520 ] A and L are the same as those of Formula ( I ) ; 
[ 0521 ] R ' and T are the same as those of Formula ( II ) ; group ; and 
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[ 0545 ] F is afunctional substance ; or 
( 0546 ] the following Formula ( V3 ) : 

Fa - L1 ' - B ' ( - Fb ) -R ' - T 

wherein 
[ 0571 ] B , R ' , and T are the same as those of Formula ( IV ) ; 
[ 0572 ] Ll'is a divalent group comprising a portion formed 
by a reaction between a functional substance and ( i ' ) a 
monovalent group comprising a bioorthogonal functional 

( V3 ) 

group ; and 
wherein 
[ 0547 ] R ' and T are the same as those of Formula ( IV ) ; 
[ 0548 ] Ll ' is the same as that of Formula ( V2 ) ; 
[ 0549 ] B ' is a divalent group comprising a portion formed 
by a reaction between a functional substance and a 
bioorthogonal functional group ; and 
[ 0550 ] Fa and Fb are functional substances which are the 
same or different from each other ; or 
[ 0551 ] a salt thereof . 
[ 0552 ] ( 111 ) A method for producing a soluble protein 
having a functional substance ( s ) , or a salt thereof , 
[ 0553 ] the method comprising : 
( A ) reacting a compound represented by the following 
Formula ( I ) : 

[ 0573 ] F is a functional substance ; or 
[ 0574 ] the following Formula ( V3 ) : 

Fa - L1 - B ' ( - Fb ) -R - T ( V3 ) 
wherein 
[ 0575 ] R ' and T are the same as those of Formula ( IV ) ; 
[ 0576 ] Ll ' is the same as that of Formula ( V2 ) ; 
[ 0577 ] B ' is a divalent group comprising a portion formed 
by a reaction between a functional substance and a 
bioorthogonal functional group ; and 
[ 0578 ] Fa and Fb are functional substances which are the 
same or different from each other ; or 
[ 0579 ] a salt thereof . 
[ 0580 ] Sixth , the present invention provides a soluble 
protein regioselectively having a bioorthogonal functional 
group ( s ) , or a salt thereof , and a method for producing the 

A - L - B - R 

same . 

wherein 
[ 0554 ] A is an affinity substance to a soluble protein ; 
( 0555 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0556 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; and 
[ 0557 ] R is a reactive group to a soluble protein ; or 
[ 0558 ] a salt thereof 
[ 0559 ] with a soluble protein 
[ 0560 ] to form a soluble protein having an affinity sub 
stance to a soluble protein , and a cleavable portion repre 
sented by the following Formula ( II ) : 

A - L - B - R - T ( II ) 

L1 - B - R - T 

wherein 
[ 0561 ] A , L , and B are the same as those of Formula ( I ) ; 
[ 0562 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0563 ] T is the soluble protein ; or 
[ 0564 ] a salt thereof ; 
( B ) cleaving a cleavable portion of a soluble protein having 
an affinity substance to a soluble protein , and a cleavable 
portion , or a salt thereof 
[ 0565 ] to form a soluble protein having a bioorthogonal 
functional group ( s ) represented by the following Formula 
( IV ) : 

( A Soluble Protein Regioselectively Having a Bioorthogonal 
Functional Group ( s ) , or a Salt Thereof ) 
[ 0581 ] ( 1 ) A soluble protein regioselectively having a 
bioorthogonal functional group ( s ) , or a salt thereof , 
[ 0582 ] wherein the soluble protein comprises one or more 
specific amino acid residues in a target region consisting of 
1 to 50 continuous amino acid residues , and five or more of 
the specific amino acid residues in a non - target region other 
than the target region , and 
[ 0583 ] the bioorthogonal functional group ( s ) binds to the 
one or more specific amino acid residues in the target region 
with 30 % or more regioselectivity through a linker com 
prising no peptide portion . 
[ 0584 ] ( 2 ) A soluble protein regioselectively having a 
bioorthogonal functional group ( s ) represented by the fol 
lowing Formula ( IV ) : 

( IV ) 
wherein 
[ 0585 ] L1 is ( i ' ) a monovalent group comprising a 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group ; 
[ 0586 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; 
[ 0587 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0588 ] T is a soluble protein ; or 
[ 0589 ] a salt thereof , 
[ 0590 ] wherein the soluble protein comprising one or 
more specific amino acid residues in a target region con 
sisting of 1 to 50 continuous amino acid residues and 
comprising five or more of the specific amino acid residues 
in a non - target region other than the target region , and 
[ 0591 ] a structural unit represented by L1 - B - R ' binding to 
one or more of the specific amino acid residues contained in 
the target region of the soluble protein with 30 % or more 
regioselectivity . 
[ 0592 ] ( 3 ) The soluble protein or salt thereof according to 
( 1 ) or ( 2 ) , wherein the soluble protein is a monoclonal 
antibody . 

L1 - B - R - T ( IV ) 

wherein 
[ 0566 ] B , R ' , and T are the same as those of Formula ( II ) ; 
and 
[ 0567 ] L1 is ( i ' ) a monovalent group comprising a 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group ; or 
[ 0568 ] a salt thereof ; and 
( C ) reacting a soluble protein having a bioorthogonal func 
tional group ( s ) , or a salt thereof 
[ 0569 ] with one or two or more functional substances 
[ 0570 ] to form a soluble protein having a functional sub 
stance ( s ) represented by the following Formula ( V2 ) : 

( V2 ) F - L1 ' - B - R - T 
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[ 0593 ] ( 4 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 3 ) , wherein the soluble protein is an IgG 
antibody . 
[ 0594 ] ( 5 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 4 ) , wherein the soluble protein is derived 
from a human . 
[ 0595 ] ( 6 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 5 ) , wherein the soluble protein is an 
antibody comprising any one Fc region protein selected 
from the group consisting of the following ( A ) to ( C ) and 
having antigen - binding ability : 
( A ) an Fc region protein comprising the amino acid 
sequence of SEQ ID NO : 1 ; 
( 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 
( 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 . 
[ 0596 ] ( 7 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 6 ) , wherein the target region is a region 
consisting of one to ten continuous amino acid residues . 
[ 0597 ] ( 8 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 7 ) , wherein the target region is a region 
consisting of one to three continuous amino acid residues . 
[ 0598 ] ( 9 ) The soluble protein or salt thereof according to 
( 8 ) , wherein the target region is ( a ) a region consisting of 
amino acid residues at positions 246 to 248 in an human IgG 
Fc region , ( b ) a region consisting of amino acid residues at 
positions 288 to 290 in the human IgG Fc region , or ( c ) a 
region consisting of an amino acid residue at position 317 in 
the human IgG Fc region . 
[ 0599 ] ( 10 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 9 ) , wherein the regioselectivity is 50 % or 

a plurality of heavy chains such that the antibody has a 
plurality of bioorthogonal functional groups . 
[ 0609 ] ( 16 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 13 ) , 
[ 0610 ] wherein the soluble protein is a multimeric protein 
comprising a plurality of monomeric proteins , and 
[ 0611 ] T has a structural unit represented by A - L - B - R ' in 
a plurality of corresponding target regions in the monomeric 
proteins such that the multimeric protein has a plurality of 
structural units represented by A - L - B - R ' . 
[ 0612 ] ( 17 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 13 ) and ( 16 ) , 
[ 0613 ] wherein the soluble protein is an antibody com 
prising a plurality of heavy chains , and 
[ 0614 ] T has a structural unit represented by A - L - B - R ' in 
a plurality of corresponding target regions in the heavy 
chains such that the antibody has a plurality of structural 
units represented by A - L - B - R ' . 
[ 0615 ] ( 18 ) The soluble protein or salt thereof according to 
( 15 ) or ( 17 ) , wherein the number of the heavy chains is two . 
[ 0616 ] ( 19 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 13 ) and ( 16 ) to ( 18 ) , wherein L1 is 
represented by any one of the following Formulae ( L1-1 ) to 
( L1-2 ) : 

C1 - Lb ( L1-1 ) 

C1 ( L1-2 ) 
wherein 
[ 0617 ] Lb is a divalent group ; and 
[ 0618 ] C1 is a bioorthogonal functional group , or a group 
other than a bioorthogonal functional group . 
[ 0619 ] ( 20 ) The soluble protein or salt thereof according to 
( 19 ) , wherein Lb is represented by the following ( Lb ' ) : 

more . 

( Lb ' ) 

O'T 
Ria Rib 

[ 0600 ] ( 11 ) The soluble protein or salt thereof according to 
( 10 ) , wherein the regioselectivity is 70 % or more . 
[ 0601 ] ( 12 ) The soluble protein or salt thereof according to 
( 11 ) , wherein the regioselectivity is 90 % or more . 
[ 0602 ] ( 13 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 12 ) , wherein the target region does not 
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 - terminus side and a C - terminus side 
each with respect to the specific amino acid present at the 
specific position . 
[ 0603 ] ( 14 ) The soluble protein or salt thereof according to 
any one of ( 1 ) , ( 3 ) to ( 13 ) , 
[ 0604 ] wherein the soluble protein is a multimeric protein 
comprising a plurality of monomeric proteins , and 
[ 0605 ] the bioorthogonal functional groups are present in 
positions of the one or more specific amino acid residues in 
a plurality of monomeric proteins such that the multimeric 
protein has a plurality of bioorthogonal functional groups . 
[ 0606 ] ( 15 ) The soluble protein or salt thereof according to 
any one of ( 1 ) , ( 3 ) to ( 14 ) , 
[ 0607 ] wherein the soluble protein is an antibody com 
prising a plurality of heavy chains , and 
[ 0608 ] the bioorthogonal functional groups are present in 
positions of the one or more specific amino acid residues in 

wherein 
[ 0620 ] p is any integer of 0 to 10 ; 
[ 0621 ] 2 is any integer of 0 to 10 ; 
[ 0622 ] X is a carbon atom , a nitrogen atom , or a single 
bond ; wherein when X is a nitrogen atom , R1b is absent ; 
when X is a single bond , Ria and R 16 are absent ; 
[ 0623 ] Ria and Rin are the same or different from each 
other , and are each an atom or a group selected from the 
group consisting of the above - substituent ; and 
[ 0624 ] a symbol of “ white circle ” indicates a bond to C1 , 
and a symbol of “ black circle ” indicates a bond to B. 
[ 0625 ] ( 21 ) The soluble protein thereof according to any 
one of ( 1 ) to ( 20 ) , wherein the divalent group comprising a 
bioorthogonal function group is a divalent group comprising 
a bioorthogonal functional group selected from the group 
consisting of an azide residue , an aldehyde residue , a thiol 
residue , an alkyne residue , an alkene residue , a tetrazine 
residue , a nitron residue , a hydroxyamine 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 , 
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a thioester residue , an a - halocarbonyl residue , an isonitrile 
residue , a sydnone residue , and a selenium residue in a main 
chain thereof . 
[ 0626 ] ( 22 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 20 ) , wherein the divalent group compris 
ing a bioorthogonal function group is a divalent group 
comprising a bioorthogonal function group 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 hydroxyamine 
residue , a nitrile residue , a hydrazine residue , a ketone 
residue , a boronic acid residue , a cyanobenzothiazole resi 
due , an allyl residue , a phosphine residue , a maleimide 
residue , a disulfide residue , an a - halocarbonyl residue , an 
isonitrile residue , a sydnone residue , and a selenium residue 
in a side chain thereof . 
[ 0627 ] ( 23 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 22 ) , wherein the bioorthogonal functional 
group is any one represented by the following : 

wherein 
[ 0628 ] R16 one or a plurality of Rig , and one or a plurality 
of R?n are the same or different from each other , and are each 
an atom or a group selected from the group consisting of the 
( i ) to ( vii ) or an electron - withdrawing group ; and 
[ 0629 ] • is a bond . 
[ 0630 ] ( 24 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 13 ) and ( 16 ) to ( 23 ) , wherein the divalent 
group ( b ) is selected from the group consisting of optionally 
substituted alkylene , optionally substituted cycloalkylene , 
optionally substituted aryl , an optionally substituted divalent 
heterocyclic group , -NR.- ( R , indicates a hydrogen atom 
or a substituent ) , and a combination of two or more 
of these . 
[ 0631 ] ( 25 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 13 ) and ( 16 ) to ( 24 ) , wherein B is 
represented by the following Formula ( B - 1 ) : 

( B - 1 ) 
Z 

Rif 

SH Rif 
* - = 1210 

Rif wherein 
[ 0632 ] Y is —N— , 
Formula ( B - 2 ) : 

0 , -CH2- , or the following 

NH2 NH2 

( B - 2 ) 
V 

Rig V1 
RIS 

Ph2P Ph2P 

Rig -Rih 

* 

Rig 
Rig Rig V = N 

Rig 

[ 0633 ] wherein 
[ 0634 ] V and V ' are the same or different from each 

other , and are each -NH- , 0 % , CH , — , or a 
single bond ; 

[ 0635 ] V1 is a divalent group comprising a bioorthogo 
nal functional group ; 

[ 0636 ] s is any integer of 0 to 10 ; 
[ 0637 ] a symbol of “ white circle ” and a symbol of 

“ black circle ” in Formula ( B - 2 ) have the same orien 
tation as a symbol of “ white circle ” and a symbol of 
“ black circle ” in Formula ( B - 1 ) , respectively ; 

[ 0638 ] Z is an oxygen atom , a sulfur atom , or a hydrogen 
atom wherein when Z is a hydrogen atom , CEZ ) — 
indicates -CH2— ; and 
[ 0639 ] a symbol of “ white circle ” in Formula ( B - 1 ) indi 
cates a bond to an L - side portion , and a symbol of “ black 
circle ” indicates a bond to an R - side portion . 
[ 0640 ] ( 26 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 25 ) , wherein the bioorthogonal functional 
group ( s ) binds to the soluble protein via a side chain of any 
one of a lysine residue , a tyrosine residue , and a tryptophan 
residue . 
[ 0641 ] ( 27 ) The soluble protein or salt thereof according to ( 26 ) , wherein the bioorthogonal functional group ( s ) binds to 
the soluble protein via a side chain of a lysine residue . 
[ 0642 ] ( 28 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 13 ) and ( 16 ) to ( 26 ) , wherein the reactive 
group is a reactive group specific to a side chain of any one 
of a lysine residue , a tyrosine residue , and a tryptophan 
residue . 

Rig Rig TY 
* 

? 
Rig 

Rin -Rin 

* 

N 

Rin -Rih 
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-continued 

( R5 ) 

[ 0643 ] ( 29 ) The soluble protein or salt thereof according to 
( 2 ) to ( 13 ) and ( 16 ) to ( 28 ) , wherein the reactive group is a 
reactive group specific to a side chain of a lysine residue . 
[ 0644 ] ( 30 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 13 ) and ( 16 ) to ( 29 ) , wherein the reactive 
group corresponds to any one chemical structure selected 
from the group consisting of the following : 

Rza 

Ria 

- ( R50 ) ; 
• Ria 

* 

- ( R5b ) ; 
R56 R5b 

H 

where 
[ 0645 ] Rsa and Rsc are each an atom or a group selected 
from the group consisting of ( i ) to ( vii ) ; 
[ 0646 ] Rgb is an electron - withdrawing group ; 
[ 0647 ] j is any integer of 1 to 5 ; and 
[ 0648 ] k is any integer of 1 to 4 . 
[ 0649 ] ( 31 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 30 ) , wherein the bioorthogonal functional 
group ( s ) binds to the soluble protein via a linker comprising 
2 to 10 atoms of a main chain linking the bioorthogonal 
functional group and the side chain of the specific amino 
acid residue . 
[ 0650 ] ( 32 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 31 ) , wherein the bioorthogonal functional 
group ( s ) binds to the soluble protein via a linker comprising 
no cyclic structure in a main chain linking the bioorthogonal 
functional group and the side chain of the specific amino 
acid residue . 
[ 0651 ] ( 33 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 13 ) and ( 16 ) to ( 32 ) , wherein the number 
of atoms of a main chain linking L1 terminal portion and R ' 
is 2 to 10 . 
[ 0652 ] ( 34 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 13 ) and ( 16 ) to ( 33 ) , wherein a main chain 
linking A and R comprises no cyclic structure . 
[ 0653 ] ( 35 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 13 ) and ( 16 ) to ( 34 ) , wherein a partial 
structure represented by L1 - B comprises no peptide portion . 
[ 0654 ) ( 36 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 13 ) and ( 16 ) to ( 35 ) , wherein the soluble 
protein represented by the Formula ( IV ) is the following 
Formula ( IV ' ) : 

laa bylo CO2R 5c 

N 

k ( R5c ) 

N2 
( R5 ) 

H - ( Rsc ) ; 

* 

( IV ' ) ( R5c ) ; 
N N 

H citth N -T 
X R ' 

Rla Rib 

( R5 ) 

Meo 

N2 
N 

* 

wherein 
[ 0655 ) C1 is a bioorthogonal group , or a group other than 
a bioorthogonal group ; 
[ 0656 ] p , q , X , Ria and R 16 are the same as those of the 
Formula ( Lb ' ) ; 
[ 0657 ] Y and Z are the same as those described above ; and 
[ 0658 ] R'and T are the same as those of the Formula ( IV ) . 
[ 0659 ] ( 37 ) A soluble protein regioselectively having 
bioorthogonal functional groups , or a salt thereof , 
[ 0660 ] wherein the soluble protein comprises one or more 
specific amino acid residues in a target region consisting of 
1 to 50 continuous amino acid residues , and five or more of 
the specific amino acid residues in a non - target region other 
than the target region , and 

O = C SCEN 
NH 

Meo 
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[ 0661 ] the bioorthogonal functional groups bind to the one 
or more specific amino acid residues in the target region with 
30 % or more regioselectivity through a linker comprising no 
peptide portion , 
[ 0662 ] the bioorthogonal functional groups bind to the 
soluble protein via a side chain of a lysine residue , 
[ 0663 ] the soluble protein is an antibody comprising a 
plurality of heavy chains , and 
[ 0664 ] the bioorthogonal functional groups are present in 
positions of the one or more specific amino acid residues in 
a plurality of heavy chains such that the antibody has a 
plurality of bioorthogonal functional groups . 
[ 0665 ] ( 38 ) A soluble protein regioselectively having a 
bioorthogonal functional group ( s ) represented by the fol 
lowing Formula ( IV ) : 

[ 0681 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0682 ] T is a soluble protein , 
[ 0683 ] the soluble protein comprising one or more specific 
amino acid residues in a target region consisting of 1 to 50 
continuous amino acid residues and comprising five or more 
of the specific amino acid residues in a non - target region 
other than the target region , and 
[ 0684 ] a structural unit represented by L1 - B - R ' binding to 
the one or more specific amino acid residues contained in the 
target region of the soluble protein with 30 % or more 
regioselectivity , or 
[ 0685 ] a salt thereof 
[ 0686 ] to form a soluble protein regioselectively having a 
bioorthogonal functional group ( s ) represented by the fol 
lowing Formula ( IV ) : L1 - B - R - T ( IV ) 

L1 - B - R - T ( IV ) wherein 
[ 0666 ] L1 is ( i ' ) a monovalent group comprising a 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group ; 
[ 0667 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; 
[ 0668 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; and 
[ 0669 ] T is a soluble protein ; or 
[ 0670 ] a salt thereof , 
[ 0671 ] wherein the soluble protein comprising one or 
more specific amino acid residues in a target region con 
sisting of 1 to 50 continuous amino acid residues and 
comprising five or more of the specific amino acid residues 
in a non - target region other than the target region , and 
[ 0672 ] a structural unit represented by L1 - B - R ' binding to 
one or more of the specific amino acid residues contained in 
the target region of the soluble protein with 30 % or more 
regioselectivity 
[ 0673 ] ( A Method for Producing a Soluble Protein Regi 
oselectively Having a Bioorthogonal Functional Group ( s ) , 
or a Salt Thereof ) 
[ 0674 ] The present invention also provides a method for 
producing a soluble protein regioselectively having a 
bioorthogonal functional group ( s ) , or a salt thereof , wherein 
the soluble protein is to be specified by Formula ( IV ) or 
species Formula thereof among the above - soluble protein 
( 1 ) to ( 38 ) . 
[ 0675 ] ( 39 ) A method for producing a soluble protein 
regioselectively having a bioorthogonal functional group ( s ) 
or a salt thereof , 
[ 0676 ] the method comprising 
[ 0677 ] cleaving a cleavable portion of a soluble protein 
regioselectively having an affinity substance to a soluble 
protein , and a cleavable portion represented by the following 
Formula ( II ) : 

wherein 
[ 0687 ] B , R ' , and T are the same as those of Formula ( II ) ; 
and 
[ 0688 ] L1 is ( i ' ) a monovalent group comprising a 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group , and 
[ 0689 ] a structural unit represented by L1 - B - R ' binding to 
the one or more specific amino acid residues contained in the 
target region of the soluble protein with 30 % or more 
regioselectivity , or 
[ 0690 ] a salt thereof . 
[ 0691 ] Preferably , the method of ( 39 ) may be the follow 
ing . 
[ 0692 ] ( 40 ) The method according to ( 39 ) , wherein the 
soluble protein is an antibody , and the reactive group is a 
reactive group specific to a side chain of a lysine residue . 
[ 0693 ] ( 41 ) A method for producing a soluble protein 
regioselectively having a bioorthogonal functional group ( s ) , 
or a salt thereof , 
[ 0694 ] the method comprising : 
( A ) reacting a compound represented by the following 
Formula ( I ) : 

A - L - B - R 

wherein 
[ 0695 ] A is an affinity substance to a soluble protein ; 
[ 0696 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0697 ] B is ( a ) a divalent group comprising the 
bioorthogonal functional group or ( b ) a divalent group 
comprising no bioorthogonal functional group ; and 
[ 0698 ] R is a reactive group to the soluble protein , 
[ 0699 ] the soluble protein comprising one or more specific 
amino acid residues in a target region consisting of 1 to 50 
continuous amino acid residues and comprising five or more 
of the specific amino acid residues in a non - target region 
other than the target region , or 
[ 0700 ] a salt thereof 
[ 0701 ] with a soluble protein 
[ 0702 ] to form a soluble protein regioselectively having an 
affinity substance to a soluble protein , and a cleavable 
portion represented by the following Formula ( II ) : 

A - L - B - R - T ( II ) 

wherein 
[ 0678 ] A is an affinity substance to a soluble protein ; 
[ 0679 ] L is a cleavable linker which is a divalent group 
comprising a cleavable portion ; 
[ 0680 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; A - L - B - R - T ( II ) 
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wherein 
[ 0703 ] A , L , and B are the same as those of Formula ( I ) ; 
[ 0704 ] R ' is a portion formed by a reaction between the 
soluble protein and a reactive group ; and 
[ 0705 ] T is the soluble protein , 
[ 0706 ] a structural unit represented by L1 - B - R ' binding to 
the one or more specific amino acid residues contained in the 
target region of the soluble protein with 30 % or more 
regioselectivity , or 
[ 0707 ] a salt thereof , and 
( B ) cleaving a cleavable portion of the soluble protein 
regioselectively having an affinity substance to a soluble 
protein , and a cleavable portion , or a salt thereof 
[ 0708 ] to form the soluble protein regioselectively having 
a bioorthogonal functional group ( s ) represented by the For 
mula ( IV ) : 

[ 0721 ] F is a functional substance ; 
[ 0722 ] R ' is a portion formed by a reaction between a 
soluble protein and a reactive group ; 
[ 0723 ] T is a soluble protein ; and 
[ 0724 ] the soluble protein comprising one or more specific 
amino acid residues in a target region consisting of 1 to 50 
continuous amino acid residues and comprising five or more 
of the specific amino acid residues in a non - target region 
other than the target region , and 
[ 0725 ] a structural unit represented by F- ( L1 - B ) ' - R ' 
binding to the one or more specific amino acid residues 
contained in the target region of the soluble protein with 
30 % or more regioselectivity , or 
[ 0726 ] a salt thereof . 
[ 0727 ] ( 3 ) The soluble protein or salt thereof according to 
( 2 ) , wherein the soluble protein or salt thereof is a soluble 
protein regioselectively having a functional substance ( s ) 
represented by the following Formula ( V1 ) : L1 - B - R - T ( IV ) 

L1 - B ' ( - F ) -R ' - T ( V1 ) wherein 
[ 0709 ] B , R ' , and T are the same as those of Formula ( II ) ; 
and 
[ 0710 ] L1 is ( i ' ) a monovalent group comprising the 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group , 
[ 0711 ] a structural unit represented by L1 - B - R ' binding to 
the one or more specific amino acid residues contained in the 
target region of the soluble protein with 30 % or more 
regioselectivity , or 
[ 0712 ] a salt thereof . 
[ 0713 ] Seventh , the present invention provides a soluble 
protein regioselectively having a functional substance ( s ) , or 
a salt thereof , and a method for producing the same . 

wherein 
[ 0728 ] L1 , F , R ' , and T are the same as those of Formula 
( V ) , 
[ 0729 ] B ' is a divalent group comprising a portion formed 
by a reaction between a functional substance and a 
bioorthogonal functional group , 
[ 0730 ] a structural unit represented by L1 - B ' ( - F ) -R ' bind 
ing to the one or more specific amino acid residues contained 
in the target region of the soluble protein with 30 % or more 
regioselectivity , or 
[ 0731 ] a salt thereof . 
[ 0732 ] ( 4 ) The soluble protein or salt thereof according to 
( 2 ) , wherein the soluble protein or salt thereof is a soluble 
protein regioselectively having a functional substance ( s ) 
represented by the following Formula ( V2 ) : 

F - L1 - B - R - T ( V2 ) 
wherein 
[ 0733 ] F , B , R ' , and T are the same as those of Formula 
( V ) ; 
[ 0734 ] Ll'is a divalent group comprising a portion formed 
by a reaction between a functional substance and ( i ' ) a 
monovalent group comprising a bioorthogonal functional 
group , and 

( A Soluble Protein Regioselectively Having a Functional 
Substance ( s ) , or a Salt Thereof ) 
[ 0714 ] ( 1 ) A soluble protein regioselectively having a 
functional substance ( s ) , or a salt thereof , 
[ 0715 ] wherein the soluble protein comprises one or more 
specific amino acid residues in a target region consisting of 
1 to 50 continuous amino acid residues , and five or more of 
the specific amino acid residues in a non - target region other 
than the target region , and 
[ 0716 ] the a functional substance ( s ) binds to the one or 
more specific amino acid residues in the target region with 
30 % or more regioselectivity through a linker comprising no 
peptide portion . 
[ 0717 ] ( 2 ) A soluble protein regioselectively having a 
functional substance ( s ) represented by the following For 
mula ( V ) : 

F- ( L1 - B ) —R - T ( V ) 

wherein 
[ 0718 ] L1 is ( i ' ) a monovalent group comprising a 
bioorthogonal functional group or ( ii ' ) a monovalent group 
comprising no bioorthogonal functional group ; 
[ 0719 ] B is ( a ) a divalent group comprising a bioorthogo 
nal functional group or ( b ) a divalent group comprising no 
bioorthogonal functional group ; 
[ 0720 ] a structural unit represented by ( L1 - B ) ' is a divalent 
structural unit comprising a portion formed by a reaction 
between a functional substance and either one or both of the 
bioorthogonal functional groups in ( i ' ) and ( a ) ; 

[ 0735 ] a structural unit represented by F - L1 ' - B - R ' binding 
to the one or more specific amino acid residues contained in 
the target region of the soluble protein with 30 % or more 
regioselectivity , or 
[ 0736 ] the following Formula ( V3 ) : 

Fa - L1 - B ' ( - Fb ) -R - T ( V3 ) 
wherein 
[ 0737 ] R ' and T are the same as those of Formula ( V ) ; 
[ 0738 ] Ll ' is the same as that of Formula ( V2 ) ; 
[ 0739 ] B ' is a divalent group comprising a portion formed 
by a reaction between a functional substance and a 
bioorthogonal functional group ; and 
[ 0740 ] Fa and Fb are functional substances which are the 
same or different from each other , and 
[ 0741 ] a structural unit represented by Fa - L1 - B ' ( - Fb ) -R ' 
binding to the one or more specific amino acid residues 
contained in the target region of the soluble protein with 
30 % or more regioselectivity , or 
[ 0742 ] a salt thereof . 
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[ 0743 ] ( 5 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 4 ) , wherein the soluble protein is a 
monoclonal antibody . 
[ 0744 ] ( 6 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 5 ) , wherein the soluble protein is an IgG 
antibody . 
[ 0745 ] ( 7 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 6 ) , wherein the soluble protein is derived 
from a human . 
[ 0746 ] ( 8 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 7 ) , wherein the soluble protein is an 
antibody comprising any one Fc region protein selected 
from the group consisting of the following ( A ) to ( C ) and 
having antigen - binding ability : 
( A ) an Fc region protein comprising the amino acid 
sequence of SEQ ID NO : 1 ; 
( 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 
( 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 . 
[ 0747 ] ( 9 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 8 ) , wherein the target region is a region 
consisting of one to ten continuous amino acid residues . 
[ 0748 ] ( 10 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 9 ) , wherein the target region is a region 
consisting of one to three continuous amino acid residues . 
[ 0749 ] ( 11 ) The soluble protein or salt thereof according to 
( 10 ) , wherein the target region is ( a ) a region consisting of 
amino acid residues at positions 246 to 248 in an human IgG 
Fc region , ( b ) a region consisting of amino acid residues at 
positions 288 to 290 in the human IgG Fc region , or ( c ) a 
region consisting of an amino acid residue at position 317 in 
the human IgG Fc region . 
[ 0750 ] ( 12 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 11 ) , wherein the regioselectivity is 50 % or 

[ 0757 ] ( 17 ) The soluble protein or salt thereof according to 
any one of ( 1 ) , ( 5 ) to ( 16 ) , 
[ 0758 ] wherein the soluble protein is an antibody com 
prising a plurality of heavy chains , and 
[ 0759 ] the functional substances are present in positions of 
the one or more specific amino acid residues in a plurality of 
heavy chains such that the antibody has a plurality of 
functional substances . 
[ 0760 ] ( 18 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 15 ) , 
[ 0761 ] wherein the soluble protein is a multimeric protein 
comprising a plurality of monomeric proteins , and 
[ 0762 ] T has a structural unit represented by A - L - B - R ' in 
a plurality of corresponding target regions in the monomeric 
proteins such that the multimeric protein has a plurality of 
structural units represented by A - L - B - R ' . 
[ 0763 ] ( 19 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 15 ) and ( 18 ) , 
[ 0764 ] wherein the soluble protein is an antibody com 
prising a plurality of heavy chains , and 
[ 0765 ] T has a structural unit represented by A - L - B - R ' in 
a plurality of corresponding target regions in the heavy 
chains such that the antibody has a plurality of structural 
units represented by A - L - B - R ' . 
[ 0766 ] ( 20 ) The soluble protein or salt thereof according to 
( 17 ) or ( 19 ) , wherein the number of the heavy chains is two . 
[ 0767 ] ( 21 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 15 ) and ( 18 ) to ( 20 ) , wherein L1 is 
represented by any one of the following Formulae ( L1-1 ) to 
( L1-2 ) : 

C1 - Lb ( L1-1 ) 

C1 ( L1-2 ) 
wherein 
[ 0768 ] Lb is a divalent group ; and 
[ 0769 ] C1 is a bioorthogonal functional group , or a group 
other than a bioorthogonal functional group . 
[ 0770 ) ( 22 ) The soluble protein or salt thereof according to 
( 21 ) , wherein Lb is represented by the following ( Lb ' ) : 

more . 

( Lb ' ) 

Ott 
Ria Rib 

[ 0751 ] ( 13 ) The soluble protein or salt thereof according to 
( 12 ) , wherein the regioselectivity is 70 % or more . 
[ 0752 ] ( 14 ) The soluble protein or salt thereof according to 
( 13 ) , wherein the regioselectivity is 90 % or more . 
[ 0753 ] ( 15 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 14 ) , wherein the target region does not 
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 - terminus side and a C - terminus side 
each with respect to the specific amino acid present at the 
specific position . 
[ 0754 ] ( 16 ) The soluble protein or salt thereof according to 
any one of ( 1 ) , ( 5 ) to ( 15 ) , 
[ 0755 ] wherein the soluble protein is a multimeric protein 
comprising a plurality of monomeric proteins , and 
[ 0756 ] the functional substances are present in positions of 
the one or more specific amino acid residues in a plurality of 
monomeric proteins such that the multimeric protein has a 
plurality of functional substances . 

wherein 
[ 0771 ] p is any integer of 0 to 10 ; 
[ 0772 ] q is any integer of 0 to 10 ; 
[ 0773 ] X is a carbon atom , a nitrogen atom , or a single 
bond ; wherein when X is a nitrogen atom , R16 is absent ; 
when X is a single bond , Ria and Rib are absent ; 
[ 0774 ] Ria and R 16 are the same or different from each 
other , and are each an atom or a group selected from the 
group consisting of the above - substituent ; and 
[ 0775 ] a symbol of “ white circle ” indicates a bond to C1 , 
and a symbol of “ black circle ” indicates a bond to B. 
[ 0776 ] ( 23 ) The soluble protein thereof according to any 
one of ( 1 ) to ( 22 ) , wherein the divalent group comprising a 
bioorthogonal function group is a divalent group comprising 
a bioorthogonal functional group selected from the group 
consisting of an azide residue , an aldehyde residue , a thiol 
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-continued 

N 

residue , an alkyne residue , an alkene residue , a tetrazine 
residue , a nitron residue , a hydroxyamine 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 in a main 
chain thereof . 

Rin -Rih 

[ 0777 ] ( 24 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 22 ) , wherein the divalent group compris 
ing a bioorthogonal function group is a divalent group 
comprising a bioorthogonal function group 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 hydroxyamine 
residue , a nitrile residue , a hydrazine residue , a ketone 
residue , a boronic acid residue , a cyanobenzothiazole resi 
due , an allyl residue , a phosphine residue , a maleimide 
residue , a disulfide residue , an a - halocarbonyl residue , an 
isonitrile residue , a sydnone residue , and a selenium residue 
in a side chain thereof . 

wherein 
[ 0779 ] R11 one or a plurality of Rig , and one or a plurality 
of Rin are the same or different from each other , and are each 
an atom or a group selected from the group consisting of the 
( i ) to ( vii ) or an electron - withdrawing group ; and 
[ 0780 ] is a bond . 
[ 0781 ] ( 26 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 25 ) , wherein the divalent group ( b ) is 
selected from the group consisting of optionally substituted 
alkylene , optionally substituted cycloalkylene , optionally 
substituted aryl , an optionally substituted divalent hetero 
cyclic group , -NR , ( R , indicates a hydrogen atom or a 
substituent ) , and a combination of two or more of 
these . 
[ 0782 ] ( 27 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 15 ) and ( 18 ) to ( 26 ) , wherein B is 
represented by the following Formula ( B - 1 ) : 

[ 0778 ] ( 25 ) The soluble protein or salt thereof according to 
any one of ( 1 ) to ( 24 ) , wherein the bioorthogonal functional 
group is any one represented by the following : 

( B - 1 ) Rif 
# Rif SH 

-V = N = N 
* 

Rif que 
* ** NH2 NH2 

wherein 
[ 0783 ] Y is - NH— , 0 , -CH2- , or the following 
Formula ( B - 2 ) : 

Rig 
Rig ( B - 2 ) 

Ph2P Ph2P V 
V1 

Rig • Rih 

Rig 
N Rig Rig 

* * 

Rig YY 

[ 0784 ] wherein 
[ 0785 ] V and V ' are the same or different from each 

other , and are each -NH- , -O – CH2– , or a 
single bond ; 

[ 0786 ] V1 is a divalent group comprising a bioorthogo 
nal functional group ; 

[ 0787 ] s is any integer of 0 to 10 ; 
[ 0788 ] a symbol of “ white circle ” and a symbol of 

“ black circle ” in Formula ( B - 2 ) have the same orien 
tation as a symbol of “ white circle ” and a symbol of 
“ black circle ” in Formula ( B - 1 ) , respectively ; 

[ 0789 ] Z is an oxygen atom , a sulfur atom , or a hydrogen 
atom wherein when Z is a hydrogen atom , CEZ ) — 
indicates CH , — ; and 
[ 0790 ] a symbol of " white circle " in Formula ( B - 1 ) indi 
cates a bond to an L - side portion , and a symbol of “ black 
circle ” indicates a bond to an R - side portion . 
[ 0791 ] ( 28 ) The soluble protein or salt thereof according to 
any one of ( 2 ) to ( 15 ) and ( 18 ) to ( 27 ) , wherein the reactive 

Rig Rig Rig 
* 

* Rin -Rih 
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