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which a single antigen-binding molecule can bind before its degradation; use of the 
modified FcRn-binding domain for improving pharmacokinetics of an antigen-binding 
molecule; and methods for producing said antigen-binding molecules. 

Solution to Problem 
[0010] The present inventors conducted dedicated studies on modified FcRn-binding 
domains which have an enhanced affinity for FcRn at neutral pFI and on antigen-
binding molecules comprising said FcRn-binding domain which have low 
immunogenicity, high stability and form only few aggregates. As a result, the present 
inventors discovered that substitutions at specific positions of the FcRn-binding domain 
increases the affinity for the FcRn at neutral pH without substantially increasing the 
immunogenicity, without substantially decreasing the stability and/or without 
substantially increasing the ratio of high molecular weight species. 
Furthermore, the present inventors conducted dedicated studies on modified FcRn-
binding domains with an enhanced affinity for FcRn at neutral pH or acidic pH but 
without a significantly increased binding activity for a pre-existing anti-drug antibody 
and on antigen-binding molecules comprising such an FeRn-binding domain. As a 
result, the present inventors discovered that substitutions at specific positions of the 
FcRn-binding domain decrease the affinity for a pre-existing anti-drug antibody at 
neutral pH without substantially decreasing the FcRn-binding activity. 
in a first aspect, there is provided an antigen-binding molecule comprising a modified 
FcRn-binding domain, wherein the modified FcRn-binding domain comprises an amino 
acid substitution at one or more positions selected from the group consisting of EU2.38. 
EU250, EU252. EU2 >1,1 " 1' V>, I i'/ 58, EU286. EU307.EU308. EU309, EU311. 
HJ' I i, I U !/<! H I 1 ' ', ( 11 I i, ."fid ''11 1 U>,\,'!u I in lit* innubes . HUE '>n> die (>o' ilioii 
of the substitution, acouiding lo the EU numbering, wherein, the antigen-binding 
molecule has a binding activity for a pre-existing anti-drug antibody that is not 
significantly increased as compared to the binding affinity of a control antibody 
comprising an intact FeRn-binding domain, wherein the FcRn binding domain further 
comprises an amino acid substitution at one or more positions selected from the group 
(outfit.:- >( I !HP-/ I I 11/ \ I !J 1 M HH ( M m, I 11 bo, ! « M M! aud KJ MO. 

in a. second aspect, there is provided the use of the antigen-binding molecule as disclosed 
herein in the manufacture of a medicament for improving antigen-binding molecule-
mediated antigen uptake into cells. 
In a third, aspect, there is provided the use of the antigen-binding molecule as disclosed 
herein in the manufacture of a medicament for reducing the plasma concentration of a 
specific antigen, wherein the antigen-binding molecule comprises an antigen-binding 
domain which can bind said antigen. 
In a fourth aspect, there is provided, a method for improving the pharmacokinetics of an 
antigen-binding molecule, comprising the step of introducing an amino acid substitution 
into an FcRn-binding domain of said antigen-binding molecules at one or more of the 
l>0!. if ions n' I>\ led in rni dte gioup < ousblmg of El1 ' 5<\ Id i \H), EU2l>-\ HI ">1, IA< '.S\ 
EU258. EU28o, Id) S07. EU3M.'I, IJ 1309. EU31 h BU315.' EU4287Ic..J4337ELI4M7anZ" 
EU436. 
In a fifth aspect, there is provided a method for delaying the elimination of an antigen-
binding molecule in a subject, comprising the step of introducing an amino acid substitution 
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into an FcRn-binding domain of said antigen-binding; molecule at one or more of the 
positions selected from the group consisting of EU238. EU250, EU252, EU254, EU255, 
EU258. EIJ286. EU307. EU308,1 »J30", pU'di, I USh, Id II '8. EU433. EII434. and ' 
IJ J150 

ID a sixth aspect, there is provided, a method of prolonging the plasma retention time of an 
antigen-binding molecule, comprising the step of introducing an amino acid substitution 
into an FcRn-binding domain of said antigen-binding molecule at one or more of the 
positions selected from the group consisting of ELJ238, EU250, EU252, EU254, E11255, 
EU258. EU286. BU307, EU308. EU309. EU311, EU315, EU428. EU433. EU434. and 
EU436. 

In a seventh aspect, there is provided a method for increasing the plasma antigen-
elimination rate of an antigen-binding molecule, comprising the step of introducing an 
amino acid substitution into an FcRn-binding domain of said antigen-binding molecule at 
one or .more of the positions selected from the group consisting of JPJ238, EU250, BIJ.252, 
El MM, KJ> 1 11 1 >U, Id J 'o(> 1 I MO/, Etl',08, 1 I) 509, E'JJl 1, IdJ U > 1 U428 I1' 1 13 
EU434. and EU436. 

In an eighth aspect, there is provided a method for increasing the ability of an antigen-
binding molecule to eliminate plasma antigen, comprising the step of introducing an amino 
acid substitution into an FcRn-binding domain of said antigen-binding molecule at one or 
more of the positions selected from the group consisting of EU238, EU250, EU252, EU254. 
EU255. EIJ258. EU286, El HO/ EIJ 503, 1 DW't • U {I I. H H n, WVZ, HU-1 5 ?, EU4 M, 
and EU436. 

In a ninth, aspect, there is provided a method .for producing antigen-binding molecules as 
disclosed herein, which comprises the steps of: (a.) selecting a parent FcRn-binding domain 
and, altering the parent FcRn by introducing an amino acid, substitution at one or more 
positions selected from the group consisting oJlEUlSS^EU250t,EU252, EU254. EU255, 
ED258. EU286. EU307. EIJ308 1 11 ^UC) I l"i E I U 51 i 1-UP8, f 114 \ K W 11 M and 
EU436; (b) selecting an antigen-binding domain, of an antigen-binding molecule and 
altering at least one amino acid in the antigen-binding domain in. order to get a p.B~ 
dependent antigen-binding domain or a calcium-ion dependent antigen-binding domain; (c) 
obtaining a. gene encoding an. antigen-binding molecule in which, the human FcRn-binding 
domain and the antigen-binding domain, prepared, in (a) and, (b) are linked.; and (d) 
producing an antigen-binding molecule using the gene prepared in (el. 

In. a tenth aspect, there is provided, an antigen-binding molecule comprising a modified 
FcRn binding domain, wherein the modified. FcRn binding domain comprises an. amino acid 
substitution at one or more of the positions selected from the group consisting^)! EU3 8 7* 
EU422, EIJ424. EU426. Id M VJ,U43o. El J'' 58 and 1 U4 10. wherein the binding affinity 
of said antigen-binding molecule for a pre-existing anti-drug antibody (ADA) at a neutral 
pH is not significantly increased as compared to the binding affinity of antigen-binding 
molecule comprising an intact FcRn binding domain, wherein the antigen-binding molecule 
further has an increased binding affinity for an. FcRn in the neutral or acidic pH ranges. 

In an. eleventh aspect, there is provided a method for decreasing the binding activity for a 
pre-existing ADA of an antibody com.prisl.ng an FcRn. binding domain, having an increased 
binding activity for an FcRn at neutral or acidic pH and an increased binding activity for a 
pre-existing ADA at a neutral pH, said, method comprising the steps of: a) providing an 
antibody with an FcRn binding domain having an increased binding activity for FcRn at 
neutral, or acidic pH. and an increased binding activity for a. pre-existing ADA at a neutral 
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pH; and b) substituting an amino acid in the FcRn binding domain at one or more of the 
positions selected from the group consisting of EU387. EU422. EU424, EU426, EU433. 
EU436, EU438 and. EU440 to yield an antibody with a modified FcRn binding domain. 
such, that the binding activity for a pre-existing ADA of the antibody will be decreased. 

In. a twelfth aspect, there is provided method for increasing the total number of antigens to 
which a single antibody can, bind without significantly increasing the binding activity for a 
pre-existing ADA at neutral pH as compared to a parent antibody, said method comprising 
the steps of: a) providing an antibody comprising a parent FcRn binding domain, b) 
altering tire parent FcRn binding domain of step a) by substituting an. amino acid, in the 
amino acid, sequence of the parent FcRn binding domain at one or more of the positions 
- 1. < i< d itot.t li-p «io»( • on ,J » «J' V, l U * >0 I f 1252, EU254, £1/255^11256, 
EU258. EU286. EU307. EU308. EU309. BIJ311. EU315, EU428. EU433. EU434. and. 
EU436, such that binding activity for an. FcRn at neutral pH will be increased; and c) 
al tering the modified. FcRn-binding domain of step b) by substituting an amino acid in the 
ami no acid sequence of the parent FcRn-binding domain at one or more positions selected 
bom (lie snoijji < unsi' lji«c ol LI I >8/, i U'l> ' I I 11 <1, I I M3 i, I j !/l I IJ1 fS and 
EU440, such that the binding activity for a pre-existing ADA of the antibody will, be 
decreased. 

In a thirteenth aspect, there is provided a .method for facilitating the extracellular release of 
an antigen-free antibody taken, up into cells in an antigen-bound form without sigiii.fica.ntlv 
increasing the binding activity of said antibody for a. pre-existing ADA at neutral pH as 
compared, to a parent antibody, comprising the steps of a) providing an antigen-binding 
molecule comprising a parent FcRii-bin.di.rsg domain, b) altering the parent FcRn binding 
domain by substituting an amino acid in the amino acid sequence of the parent FcRn-
binding domain at one or more positions selected from the group consisting of EU238, 
ID -0 1 \ MJ» > 1 Mi> • < I U> >e .'i i id) >8<« MHO/, I IJ >08, Ml hi", Hill 1. 
Fl H1 \ Id!•[ >8, MM ' I 1M H, and FJA1 to, and 1J M28, sueli dial binding ati\ity joi an 
FcRn at neutral pll will be increased.; and c) altering the modified FcRn-binding domain, of 
step b) by substituting an amino acid in the amino acid, sequence of the parent FcRn-binding 
domain at one or more positions selected from the group consisting of EU387, EU422, 
EU42 !, i111 v 1 Ulil FIJI to. 1'IJ Iand EU440. such that the binding activity for a 
pre-existing ADA of the antibody will be decreased. 

In a. fourteenth aspect, there is provided a method for increasing the ability of an antibody to 
eliminate plasma antigen without signi.ficai.itiv increasing the binding activity for pre­
existing ADA at neutral pH compared to parent antibody, said method comprising the steps 
of: a) providing an antibody comprising a parent FcRn-binding domain, b) altering the 
parent FcRn binding domain, by substituting an amino acid in the amino acid sequence of 
the parent FcRn-binding domain at one or more positions selected from the_gjraup consisting 
of EU238. EU250. "EU252. EU254. EU255. EU256."Em58.~EU286. EU307. EU308~ 
EU309. BU31.1, EU315, EU428. EU433. EU434. and EU436. andEU428. such that binding 
activity fot n '' Rn at neutral. pH will be increased; and c) altering the modified FcRn-
binding dc. in mi <if step b) by substituting an amino acid in the amino acid, sequence of the 
parent FcPn bin ling domain, at one or more positions selected from, the group consisting of 
ELJ387. EIJ422. EU424. EU426. EU i U. f Ul'o, IJ) 138 and EU440. such thatlhe binding 
activity for a pre-existing ADA of the antibody will be decreased.. 

In a fifteenth aspect, there is provided a method for improving the pharmacokinetics of an 
antibody without significantly increasing the binding activity for a tire-existing ADA at 
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neutral pll as compared to a parent antibody, said method comprising the steps of: a) 
providing an antibody comprising a parent FcRn-binding domain, fa) altering the parent 
FcRn-binding domain, by substituting an amino acid in the amino acid sequence of the 
parent FcRn-binding domain at one or more positions selected from, the group consisting of 
BIJ238. EU250. EU252. EU254. EU255. EU256. EIJ258, ELJ286. EU307. EU308. EU309." 
EU31.1. EIJ31.5, EU428, EU433. BU434, and EU436, such that binding activity for an. FcRn 
at neutral pH will be increased: and c) altering the modified FcRn-binding domain of step b) 
by substituting an amino acid in. the amino acid sequence of the parent FcRn-binding 
domain at one or more positions selected from the group consisting of EU387. EU422, 
EU424, EU426. EIJ433. BU436. EU438 and EU440, such that the binding activity for a 
pre-existing A P A of the antibody will be decreased. 
In a sixteenth aspect, there is provided a method for reducing total or free antigen plasma 
concentration without' significantly increasing the binding activity for a pre-existing ADA, at 
neutral pH. as compared to a parent antibody, said, method, comprising the steps of: a) 
providing an antibody comprising a parent FcRn-binding domain, wherein the antigen-
binding molecule comprises an antigen-binding domain which can bind said antigen, b) 
altering the parent FcRn-binding domain by substituting an amino acid, in. the amino acid 
sequence of the parent FcRn-binding domain at one or more positions selected from the 
"loup i on* i aing ol i «P P, M) >P), I Ui.P HP' 1, MP3>, MP M, I U/'>a 1 UPo, 
BU307. BU308. BLJ309. EU311, EU315, EU428. BIJ433. EU434. and EU436. such that 
hindiiig activity for an FcRn at neutral pH will, be increased; and c) altering the modified, 
t'el >n -binding domain of step b) by substituting an amino acid in the amino acid sequence 
ol. the parent FcRn-binding domain at one or more positions selected from the group 
consisting of EL1387, EU422. EU424. EU426. EU433. EU436T EIJ438 and EU44(X such 
tliat the binding activity for a pre-existing ADA of the antibody will be decreased. 
In a seventeenth, aspect, there is provided a method for producing an antibody comprising 
an FcRn binding domain having an increased binding acti•yif\•, for an FcRn at neutral or 
acidic pll and a. decreased binding activity for an pre-existing ADA, at neutral p.B, said 
method comprising the steps of: fa) providing an FcRn binding domain haying an increased 
binding activity for an FcRn at neutral or acidic pti ranges and pre-existing ADA at neutral 
pH ranges, (h) substituting an amino acid at one or more of the positions selected from the 
<,i >i||» u)it .i l«n>» 4 M P P MP P, M 11 Mill % l*lJ P !. H)4 '6, EU438 and BU440, 
such that the binding activity for a ni e < ADA of the antibody will be decreased, 
(c) selecting an antigen-binding domain of an antibody and altering at least one amino acid 
in the antigen-binding domain in order to get a pH-dependent antigen-binding domain, or 
selecting an ea.lcium-i.on dependent antigen-binding domain; 
(d) obtaining a gene encoding an antibody in which the human. FcRn-binding domain and, 
the antigen-binding domain prepared in f a) and (b) are linked and 
(e) producing an antibody using the gene prepared in (c), wherein said antibody produced 
has an. increased binding activity for an FcRn. at neutral or acidic pH and a decreased 
binding activity for an endogenous ADA at .neutral. pH as compared to the antigen-binding 
molecule of a). 
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[0011] Specifically, the present iftveatieft-disclosure relates to: 
[ 1 j An antigen-binding molecule comprising a modified FcRn-binding domain, wherein 
the modified FcRn-binding domain comprises an amino acid substitution at one or more 
positions selected from the group consisting of EU238, EU250, EU252, EU254, EU255, 
EU258, EU286, EU307, EU308, EU309, EU311, EU315, EU428, EU433, EU434, and 
EU436, wherein the numbers indicate the position of the substitution according to the 
EU numbering. 
[2] The antigen-binding molecule according to [1], wherein the FcRn-binding domain 
has 
a) an amino acid substitution of the amino acid at position EU252 and EU434; and 
b) an amino acid substitution at one or more positions selected from the group 
consisting of EU238, EU250, EU252, EU254, EU255, EU256, EU258, EU286, EU387, 
EU307, EU308, EU309, EU311, EU315, EU428, EU433, EU434, and EU436. 
[3] The antigen-binding molecule according to [1] or [2], wherein the modified FcRn-
binding domain comprises 
at position EU238 an aspartic acid, 
at position EU250 a valine, 
at position EU252 a tyrosine, 
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[CLAIMS] 

[Claim 1] An antigen-binding molecule comprising a modified FcRn-binding 
domain, wherein the modified FcRn-binding domain comprises an amino 
acid substitution at one or more positions selected from the group 
consisting of EU238, EU250, EU252, EU254, EU255, EU258, EU286, 
EU307, EU308, EU309, EU311, EU315, EU428, EU433, EU434, and 
EU436, wherein the numbers indicate the position of the substitution 
according to the EU numberingT. 

whu< in (hi <mfuKi) I iiidujf molecule ha i 1 mding activity loi pn 
eM>'in« uit) du>> mfibo 1 thai is nut ^iimtln >utlv incre »s<'d 4' ' omitted 
to the binding alii.ni.tv ol. a control antibody comprising an intact I'ckn-
bindlug domain, 

wivM hi tb FcRn binding dom tin further comini < i an amino a-id 
sub >tiinli'»n at one or more positions selected (torn the < OHM; ting of 
I-I 1 *X/ UJI > \ MJ1 '4, M14 »(>, 1 1J4H, ruiu>, 1 1111,1 and 

[Claim 2] The antigen-binding molecule according to claim 1, wherein the FcRn-
binding domain has 
a) an amino acid substitution of the amino acid at position EU252 and 
EU434; and 
b) an amino acid substitution at one or more positions selected from the 
group consisting of EU238, EU250, EU252, EU254, EU255, EU256, 
EU258, EU286, EU387, EU307, EU308, EU309, EU311, EU315, 
EU428, EU433, EU434, and EU436. 

[Claim 3] The antigen-binding molecule according to claim 1 or 2, wherein the 
modified FcRn-binding domain comprises 
at position EU238 an aspartic acid, 
at position EU250 a valine, 
at position EU252 a tyrosine, 
at position EU254 a threonine, 
at position EU255 a leucine, 
at position EU256 a glutamic acid, 
at position EU258 an aspartic acid or an isoleucine, 
at position EU286 a glutamic acid, 
at position EU307 a glutamine, 
at position EU308 a proline, 
at position EU309 a glutamic acid, 
at position EU311 an alanine or a histidine, 
at position EU315 an aspartic acid, 
at position EU428 an isoleucine, 
at position EU433 an alanine, a lysine, a proline, an arginine, or a 
serine, 
at position EU434 a tyrosine, or a tryptophan, and/or 
at position EU436 an isoleucine, a leucine, a valine, a threonine, or a 
phenylalanine. 
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a) a lower binding activity for the antigen at pH 5.5-6.5 than at pH 7-8 
or 
b) a "calcium concentration-dependent binding" activity for the antigen. 

[Claim 14] The antigen-binding molecule according to any one of claims 1 to 5, 
wherein the binding activity of said binding molecule for the FcRn at 
pH 7 is 50-150nM, Tm is higher than 63.0 degrees C, and Epibase score 
is less than 250. 

[Claim 15] The antigen-binding molecule according to any one of claims 1 to 3 and 
claims 6 to 7, and wherein the binding activity of said binding molecule 
for FcRn at pH 7 is 15-50nM, Tm is higher than 60 degrees C, and 
Epibase score is less than 500. 

[Claim 16] The antigen-binding molecule according to any one of claims 1 to 3 and 
claims 8 to 9, and wherein the binding activity of said the binding 
molecule for FcRn at pH 7 is stronger than 15nM, Tm is higher than 
57.5 degrees C, and Epibase score is less than 500. 

[Claim 17] The antigen-binding molecule according to any one of claims 1 to 3, 
wherein the FcRn-binding domain comprises an amino acid substitution 
a) at the positions EU238, EU255 and/or EU258, and 
b) at three or more positions, wherein the three or more positions are 
one of the combinations set forth in Tables 4 to 7. 

[Claim 18] The antigen-binding molecule according to any one of claims 1 to 17, 
wherein 
a) at the position EU257 of the FcRn-binding domain the amino acid is 
not an amino acid selected from the group consisting of alanine, valine, 
isoleucine, leucine, and threonine, and/or 
b) at the position EU252 of the FcRn-binding domain the amino acid is 
not tryptophan. 

fGlrfHffl'+W' 0-aHy-eft 
ft /-I -ik«- r'+t3. 

sKS-ftS 

compared to the binding atTmit¥--e 
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[Claim 2+19] 

Atx rnndmg domain lurtiier comprises an omino-aeid substitution-ot one or 
fflere^esi^ens-srfeeted-fFeBir^te-g^p-eeftsistiHg-efEU^TTr-E'lWSSv 
EU1?"! EU426, EIH31, EtPf36 EU138 ttndEUHO 

The antigen-binding molecule according to claim -201, wherein the 
FcRn 
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binding domain comprises one or more amino acid substitutions 
selected from the group consisting of 
at position EU387 an arginine, 
at position EU422 a glutamic acid, an arginine, or a serine, an aspartic 
acid, a lysine, a threonine or a glutamine; 
at position EU424 a glutamic acid or an arginine, a lysine, or an 
asparagine; 
at position EU426 an aspartic acid, a glutamine, an alanine, or a 
tyrosine; 
at position EU433 an aspartic acid; 
at position EU436 a threonine; 
at position EU438 a glutamic acid, an arginine, a serine, or a lysine; and 
at position EU440 a glutamic acid, aspartic acid or a glutamine. 

[Claim 2320] The antigen-binding molecule according to any one of claim 1 to 24,19, 
wherein the modified FcRn binding domain comprises three or more 
substitutions, wherein the three or more substitutions are one of the 
combinations set forth in Tables 12 to 13. 

[Claim 23-21] The antigen-binding molecule according to any one of claims 1 to 3220, 
wherein the modified FcRn-binding domain comprises three or more 
substitutions, wherein the three or more substitutions are one of the 
combinations set forth in Tables 14 to 15. 

[Claim 2422] The antigen-binding molecule according to any one of claims 3(M_to 
3321, wherein the FcRn-binding domain comprises: 
a) at position EU252 a tyrosine, at position EU387 an arginine, at 
position EIJ434 a tyrosine, and at position EU436 a valine; or 
b) at position EU252 a tyrosine, at position EU422 a glutamic acid, at 
position EU434 a tyrosine, and at position EU436 a valine; or 
c) at position EU252 a tyrosine, at position EU422 an arginine, at 
position EU434 a tyrosine, and at position EU436 a valine; or 
d) at position EU252 a tyrosine, at position EU422 a serine, at position 
EU434 a tyrosine, and at position EU436 a valine; or 
e) at position EU252 a tyrosine, at position EU424 a glutamic acid, at 
position EU434 a tyrosine, and at position EU436 a valine; or 
f) at position EU252 a tyrosine, at position EU424 an arginine, at 
position EU434 a tyrosine, and at position EU436 a valine; or 
g) at position EU252 a tyrosine, at position EU434 a tyrosine , at 
position EU436 a valine, and at position EU438 a glutamic acid; or 
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h) at position EU252 a tyrosine, at position EU434 a tyrosine , at position 
EU436 a valine, and at position EU438 an arginine; or 
i) at position EU252 a tyrosine, at position EU434 a tyrosine, at position 
EU436 a valine, and at position EU438 a serine; or 
j) at position EU252 a tyrosine, at position EU434 a tyrosine, at position 
EU436 a valine, and at position EU440 a glutamic acid. 

[Claim 25-23] The antigen-binding molecule according to any one of claims I to -2422, 
wherein the antigen-binding molecule is an antibody. 

[Claim 2424] Use of the antigen-binding molecule according to any one of claims 1 to 24 
23 in the manufacture of a medicament for improving antigen-binding 
molecule-mediated antigen uptake into cells. 

[Claim 3-7-251 U se of the antigen-binding molecule according to any one of claims 1 to 2$ 
23 in the manufacture of a medicament for reducing the plasma 
concentration of a specific antigen, wherein the antigen-binding molecule 
comprises an antigen-binding domain which can bind said antigen. 

[Claim 2826] A method for improving the pharmacokinetics of an antigen-binding 
molecule, comprising the step of introducing an amino acid substitution 
into an FcRn-binding domain of said antigen-binding molecules at one or 
more of the positions selected from the group consisting of EU238, EU250, 
EU252, EU254, EU255, EU258, EU286, EU307, EU308, EU309, EU311, 
EU315, EU428, EU433, EU434, and EU436. 

[Claim 2-927] A method for delaying the elimination of an antigen-binding molecule in a 
subject, comprising the step of introducing an amino acid substitution into 
an FcRn-binding domain of said antigen-binding molecule at one or more 
of the positions selected from the group consisting of EU238, EU250, 
EU252, EU254, EU255, EU258, EU286, EU307, EU308, EU309, EU311, 
EU315, EU428, EU4-33, EU434, and EU436. 

[Claim 3-0281 A method of prolonging the plasma retention time of an antigen-binding 
molecule, comprising the step of introducing an amino acid substitution 
into an FcRn-binding domain of said antigen-binding molecule at one or 
more of the positions selected from the group consisting of EU238, EU250, 
EU252, EU254, EU255, EU258, EU286, EU307, EU308, EU309, EU311, 
EU315, EU428, EU433, EU434, and EU436. 

[Claim 34-29] A method for increasing the plasma antigen-elimination rate of an antigen-
binding molecule, comprising the step of introducing an amino acid 
substitution into an FcRn-binding domain of said antigen-binding 
molecule at one or more of the positions selected from the group 
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consisting of EU238, EU250, EU252, EU254, EU255, EU258, EU286, 
EU307, EU308, EU309, EU311, EU315, EU428, EU433, EU434, and 
EU436. 

[Claim 3230] A method for increasing the ability of an antigen-binding molecule to 
eliminate plasma antigen, comprising the step of introducing an amino 
acid substitution into an FcRn-binding domain of said antigen-binding 
molecule at one or more of the positions selected from the group 
consisting of EU238, EU250, EIJ252, EU254, EU255, EU258, EU286, 
EU307, EU308, EU309, EU311, EU315, EU428, EU433, EU434, and 
EU436. 

[Claim 35-3 jJ The method according to any one of claims 28-26 to 3330, wherein 
further an amino acid substitution at position EU256 into the FcRn 
binding domain is introduced. 

[Claim 3432] The method according to any one of claims 24-26 to -3-3-31, wherein the 
method further comprises a step of introducing into the FcRn-binding 
domain an amino acid substitution at one or more positions selected 
from the group consisting of EU387, EU422, EU424, EU426, EU433, 
EU436, EU438 and EU440. 

[Claim 3-533] A method for producing antigen-binding molecules according to any 
one of claims 1 to 2523, which comprises the steps of 
(a) selecting a parent FcRn-binding domain and altering the parent 
FcRn by introducing an amino acid substitution at one or more 
positions selected from the group consisting of EU238, EU250, EU252, 
EU254, EU255, EU258, EU286, EU307, EU308, EU309, EU311, 
EU315, EU428, EU433, EU434, and EU436; 
(b) selecting an antigen-binding domain of an antigen-binding molecule 
and altering at least one amino acid in the antigen-binding domain in 
order to get a pH-dependent antigen-binding domain or a calcium-ion 
dependent antigen-binding domain; 
(c) obtaining a gene encoding an antigen-binding molecule in which the 
human FcRn-binding domain and the antigen-binding domain prepared 
in (a) and (b) are linked and 
(d) producing an antigen-binding molecule using the gene prepared in 
(c). 

[Claim 3-634] The method according to claim 3533, wherein in step a) further an 
amino acid substitution at position EU256 into the FcRn binding 
domain is introduced. 

[Claim 3-7-35] The method according to any one of claims 33-33 to 3434, wherein the 
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method further comprises a step of introducing in the FcRn-binding 
domain an amino acid substitution at one or more positions selected 
from the group consisting of EU387, EU422, EU424, EU426, EU433, 
EU436, EU438 and EU440. 

[Claim M36] An antigen-binding molecule comprising a modified FcRn binding 
domain, wherein the modified FcRn binding domain comprises an 
amino acid substitution at one or more of the positions selected from 
the group consisting of EU387, EU422, EU424, EU426, EU433, 
EU436, EU438 and EU440, wherein the binding affinity of said 
antigen-binding molecule for a pre-existing anti-drug antibody (ADA) 
at a neutral pH is not significantly increased as compared to the binding 
affinity of antigen-binding molecule comprising an intact FcRn binding 
domain;, 

wherein, the antigen-binding molecule further lias an. increased bi.nd.irm 
affinity for an FcRn in the neutral or acidic pH ranges. 

F€laim-39 

[Claim 4037] 

Ffae antigen-binding molecule awordtng to- olaim 3S-where» tihe 

[Claim 4+38] 

U i v% s\ i-i "t r\ 1 /;.%<"* 811 f«4«e¥J in increased binding I IdLl.tY 1 

an-FeRn in-tbe-nentel or acidic pM ranges; 

The antigen-binding molecule according to claim 363S-&1-39, wherein 
the amino acid substituting one or more of the positions selected from 
the group consisting of EU387, EU422, EU424, EU426, EU433, 
EU436, EU438 and EU440 is selected from the group consisting of 
a) at position EU387 an arginine; 
b) at position EU422 a glutamic acid, an arginine, a serine, aspartic 
acid, lysine, threonine, or glutamine; 
c) at position EU424 a glutamic acid, an arginine, a lysine, or 
asparagines; 
d) at position EU426 an aspartic acid, a glutamine, an alanine, or a 
tyrosine; 
e) at position EU433 an aspartic acid 
f) at position EU436 a threonine 
g) at position EU438 a glutamic acid, an arginine, a serine, or a lysine; 
and 
h) at position EU440 a glutamic acid, an aspartic acid, or a glutamine. 

The antigen-binding molecule according to any one of claims 3 8 3 6 to 
4037, wherein the modified FcRn binding domain comprises an amino 
acid substitution at one or more positions or one of the combinations set 
forth in Table 10. 

[Claim 4-239] The antigen-binding molecule according to any one of claims 3-8-36 to 
4037, 
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wherein the modified FcRn binding domain comprises any one of the 
amino acid substitution or substitution combinations set forth in Table 
11. 

[Claim 4340"] The antigen-binding molecule according to any one of claims 3-9-36 to 
4239, wherein the modified FcRn binding domain further comprises an 
amino acid substitution at one or more positions of the FcRn binding 
domain selected from the group consisting of EU238, EU250, EU252, 
EU254, EU255, EU256, EU258, EU286, EU307, EU308, EU309, 
EU311, EU315, EU428, EU434, and EIJ436, wherein said substitutions 
confer an increase in FcRn binding activity in the neutral pli or acidic 
pH range. 

[Claim 444.1] The antigen-binding molecule according to any one of claims 39-36 to 
4340, wherein the modified FcRn binding domain comprises amino 
acid substitutions at the FcRn binding domain positions 
i) a) EU438 / EU440 or b) EU424; and 
ii) a) EU434, b) EU252/EU254/EU256; c) EU428/EU434; or d) 
EU250/EU428. 

[Claim 4542] The antigen-binding molecule according to claim 4441, wherein the 
modified FcRn binding domain comprises amino acid substitutions 
i) a) EU43 8R/EU440E or b) EU424N; and 
ii) a) M434FI; b) M252Y/S254T/T256E; c) M428L/N434S; or d) 
T250Q and M428L (EU numbering). 

[Claim 4643] The antigen-binding molecule according to claim 4542, wherein the 
modified FcRn binding domain comprises three or more amino acid 
substitutions wherein the three or more substitutions are one of the 
combinations set forth in Tables 13 and 15. 

[Claim 47441 The antigen-binding molecule according to any one of claims 39-36 to 
4-2-39 wherein the modified FcRn binding domain comprises 
substitutions 
a) at one or more of the positions selected from the group consisting of 
EU387, EU422, EU424, EU438, EU440, EU433, or at two or more 
positions wherein the two positions are one of the combinations of the 
group consisting of EU422/EU424, and EU438/EU440; and 
b) two or more positions wherein the two positions are one of the 
combinations set forth in Table 9. 

[Claim 4845] The antigen-binding molecule according to claim 4744, wherein the 
modified FcRn binding domain comprises three or more the amino acid 
substitutions wherein the three or more the amino acid substitutions are 
one of the combinations set forth in Tables 12 or 14. 

[Claim 4946] The antigen-binding molecule of any one of claims 39-36 to 48-45 
wherein 
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[Claim 5-047] 

[Claim 5448] 

[Claim 5249] 

[Claim 5550] 

said antigen-binding molecule comprises a pH-dependent antigen-
binding domain or a calcium ion-dependent antigen-binding domain. 

A method for decreasing the binding activity for a pre-existing ADA of 
an antigen-bint jigaoieom H antibody comprising an FcRn binding 
domain having an increased binding activity for an FcRn at neutral or 
acidic pH and an increased binding activity for a pre-existing ADA at a 
neutral pH, said method comprising the steps of 
a) providing an aBtigen-biading-mete&Mle antibody with an FcRn 
binding domain having an increased binding activity for FcRn at neutral 
or acidic pH and an increased binding activity for a pre-existing ADA 
at a neutral pH; and 
b) substituting an amino acid in the FcRn binding domain at one or 
more of the positions selected from the group consisting of EU387, 
EU422, EU424, EU426, EU433, EU436, EU438 and EU440 to yield an 
antibody ontigen-binding moleoule-with a modified FcRn binding 
domain such that the binding activity for a pre-existing ADA of the 
antibody will be decreased. 

The method according to claim 5047, wherein step b) comprises 
substituting an amino acid at three or more positions wherein the three 
or more positions are one of the combinations set forth in Table 10. 

The method according to claim 5€47, wherein step b) comprises 
introducing three or more the amino acid substitutions into the FcRn-
binding domain wherein the three or more the amino acid substitutions 
are one of the combinations set forth in Table 11. 

A method for increasing the total number of antigens to which a single 
antibody antigen-binding molecule can bind without significantly 
increasing the binding activity for a pre-existing ADA at neutral pH as 
compared to a parent antibody, said method comprising the steps of 
a) providing an antibody antigen-binding molecule comprising a parent 
FcRn binding domain, 
b) altering the parent FcRn binding domain of step a) by substituting an 
amino acid in the amino acid sequence of the parent FcRn binding 
domain at one or more of the positions selected from the group 
consisting of EU238, EU250, EU252, EU254, EU255, EU256, EU258, 
EU286, EU307, EU308, EU309, EU311, EU315, EU428, EU433, 
EU434, and EU436. such that binding activity for an. FcRn at neutral 
pll will be increased; and 
c) altering the modified FcRn-binding domain of step b) by substituting 
an amino acid in the amino acid sequence of the parent FcRn-binding 
domain at one or more positions selected from the group consisting of 
EU387, EU422, EU424, EU426, EU433, EU436, EU438 and EU440, 
such, that the binding activity for a pre-existing ADA of the antibody 
will be decreased. 
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[Claim 545 J ] A method for facilitating the extracellular release of an antigen-free 
antibody antigen binding molecule taken up into cells in an antigen-
bound form without significantly increasing the binding activity of said 
antibody anligm-bindiiag-meleeiite for a pre-existing ADA at neutral 
pH as compared to a parent antibody, comprising the steps of 
a) providing an antigen-binding molecule comprising a parent FcRn-
binding domain, 
b) altering the parent FcRn binding domain by substituting an amino 
acid in the amino acid sequence of the parent FcRn-binding domain at 
one or more positions selected from the group consisting of EU238, 
EU250, EU252, EU254, EU255, EU256, EU258, EU286, EU307, 
EU308, EU309, EU311, EU315, EU428, EU433, EU434, and EU436, 
and EU428, such that binding ativity for an FcRn at neutral p.H will be 
increased.; and 
c) altering the modified FcRn-binding domain of step b) by substituting 
an amino acid in the amino acid sequence of the parent FcRn-binding 
domain at one or more positions selected from the group consisting of 
EU387, EU422, EU424, EU426, EU433, EU436, EU438 and EU440, 
such that the binding activity for a pre-existing ADA of the antibody 
will be decreased. 

[Claim -5-5521 A method for increasing the ability of an antibody ontigen binding 
matoeule-to eliminate plasma antigen without significantly increasing 
the binding activity for pre-existing ADA at neutral pH compared to 
parent antibody, said method comprising the steps of 
a) providing an antibody antigen-binding moleotile comprising a parent 
FcRn-binding domain, 
b) altering the parent FcRn binding domain by substituting an amino 
acid in the amino acid sequence of the parent FcRn-binding domain at 
one or more positions selected from the group consisting of EU238, 
EU250, EU252, EU254, EU255, EU256, EU258, EU286, EU307, 
EU308, EU309, EU311, EU315, EU428, EU433, EU434, and EU436, 
and EU428. such that binding activity for an FcRn at neutral pH will be 
increased; and 
c) altering the modified FcRn-binding domain of step b) by substituting 
an amino acid in the amino acid sequence of the parent FcRn-binding 
domain at one or more positions selected from the group consisting of 
EU387, EU422, EU424, EU426, EU433, EU436, EU438 and EU440, 
such that the binding activity for a pre-existing A..DA of the antibody 
will be decreased. 

[Claim §653] A method for improving the pharmacokinetics of an antibodv-aBrtigea-
binding molecule without significantly increasing the binding activity 
for a pre-existing ADA at neutral pH as compared to a parent antibody, 
said method comprising the steps of 
a) providing an antibody onligen-binding molecule comprising a parent 
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FcRn-binding domain, 
b) altering the parent FcRn-binding domain by substituting an amino 
acid in the amino acid sequence of the parent FcRn-binding domain at 
one or more positions selected from the group consisting of EU238, 
EU250, EU252, EU254, EU255, EU256, EU258, EU286, EU307, 
EU308, EU309, EU311, EU315, EU428, EU433, EU434, and EU436, 
such that binding activity for an FcRn at neutral pll will be increased: 
and 
c) altering the modified FcRn-binding domain of step b) by substituting 
an amino acid in the amino acid sequence of the parent FcRn-binding 
domain at one or more positions selected from the group consisting of 
EU387, EU422, EU424, EU426, EU433, EU436, EU438 and EU440, 
such that the binding activity for a pre-existing ADA of the antibody 
will be decreased. 

[Claim S7-54] A method for reducing total or free antigen plasma concentration 
without significantly increasing the binding activity for a pre-existing 
ADA at neutral pH as compared to a parent antibody, said method 
comprising the steps of 
a) providing an antibody antigen-binding molecule comprising a parent 
FcRn-binding domain, wherein the antigen-binding molecule comprises 
an antigen-binding domain which can bind said antigen, 
b) altering the parent FcRn-binding domain by substituting an amino 
acid in the amino acid sequence of the parent FcRn-binding domain at 
one or more positions selected from the group consisting of EU238, 
EU250, EU252, EU254, EU255, EU256, EU258 EU286, EU307, 
EU308, EU309, EU311, EU315, EU428, EU433, EU434, and EU436, 
such that binding activity for an FcRn at neutral pH will be increased; 
and 
c) altering the modified FcRn-binding domain of step b) by substituting 
an amino acid in the amino acid sequence of the parent FcRn-binding 
domain at one or more positions selected from the group consisting of 
EU387, EU422, EU424, EU426, EU433, EU436, EU438 and EU440, 
such that the binding activity for a pre-existing ADA of the antibody 
will be decreased. 

[Claim 5'8'55] A method for producing an antibody antigen-bindingmoleeiile 
comprising an FcRn binding domain having an increased binding 
activity for an FcRn at neutral or acidic pH and a decreased binding 
activity for an pre-existing ADA at neutral pH, said method comprising 
the steps of 
(a) providing an FcRn binding domain having an increased binding 
activity for an FcRn at neutral or acidic pFI ranges and pre-existing 
ADA at neutral pH ranges, 
(b) substituting an amino acid at one or more of the positions selected 
from the group consisting of EU387, EU422, EU424, EU426, EU433, 
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EU436, EU43 8 and EU440, such that (.be binding activity for a pre­
existing ADA of the antibody will be decreased. 

(c) selecting an antigen-binding domain of an aMigen-biftdiftg 
moleeuleantibodv and altering at least one amino acid in the antigen-
binding domain in order to get a pH-dependent antigen-binding domain, 
or selecting an calcium-ion dependent antigen-binding domain; 
(d) obtaining a gene encoding an antjgen-bindiiig mioleetileantibodv in 
which the human FcRn-binding domain and the antigen-binding 
domain prepared in (a) and (b) are linked and 
(e) producing an m#gfe»-bi«cfag^«ei'eeH:l-ean.tib()dy using the gene 
prepared in (c), wherein said antjeen-^mding-moleeuteantibodv 
produced has an increased binding activity for an FcRn at neutral or 
acidic pH and a decreased binding activity for an endogenous ADA at 
neutral pH as compared to the antigen-binding molecule of a). 

[Claim #956] 

[Claim 6057] 

[Claim 64-58] 

The method according to claim 5855, wherein the FcRn binding domain 
having an increased binding activity for FcRn and pre-existing ADA at 
neutral or acidic pH ranges and for pre-existing ADA in the neutral pH 
ranges comprises an amino acid substitution at one or more positions 
selected from the group consisting of EU238, EU250, EU252, EU254, 
EU255, EU256, EU258, EU286, EU307, EU308, EU309, EU311, EU315, 
EU428, EU433, EU434, and EU436. 

The method according to any one of claims §3-50 to 5754, wherein the 
amino acid substitution introduced in step a) are at three or more positions 
wherein said three or more positions are one of the combinations set forth 
in Tables 4 to 7. 

The method according to any one of claims -53 50 to 6057, wherein the 
amino acid substitutions introduced in step b) are at three or more positions 
wherein said three or more positions are one of the combinations set forth 
in Table 10. 


