62 CLAIMS I. A human antibody constant region of any one of: 5(a) a human antibody constant region
tha i ot o o ol O L e A :

1; (b) a human antibody constant region that comprises deletions of both y at position 325 (pgsition
446 in the EU numbering system) and Lys at position 326 pisition 447 in the EU 10 numbering’ system)
in the amino acid sequence of SEQ ID NO: 2; d (c) a human antibody constant region that £omprises
deletions o 'oth Gly at position 326 (position 446 in the EU numbering system) and Lys at positio 327
(position 447 in the EU numbering system) in th€lafdiv& acid sequence of SEQ ID "0:3. A5 2. An I1gG2
constant region in which the amino acids positions 209 (position 330 in the EU numbeying system),
210 (position 331 in thBeEPl’J n bering system), and 218 (position 339 in the EU numbgring system) in
the ami o‘%&%&ﬂ@ PSRy NSI RAVE bR Bubstituted with other amino géids. 203. An 1gG2
constanfajeghomim witithdiye onstacideaiopaiitian 266 Hosiianas dindhedi Aypidering-system) in the

[ ' 2 ituted wit inoacid. .~ 4. AnligG2
i?éﬂfaﬁ‘?’%%%%?‘ﬁﬁi?ﬁ%%%%ﬁéfﬁ%%%@%%??&% 20 R SHB 25 i Aeing 2yeter),

102 (p. i BEHHYSY S BEANEIEA 133 in thé EU numbering syste in

RBPPS 188 SHEREU M BER S @HPER Bvdifr
the amifi a&inkmqm&ﬂﬂ&i@tSﬁ@ﬂ&éﬁQhZHaw@%Qﬁe&§bl@l%@ib'ﬁ@z%ﬁ\ﬂ G0 Q@Sbaémgg %25 5. The I%GZ
con anttegion. ' Hwhich the amino aci t positions osiffon 137, in 30 the EU numb ng
system)@géagf%ﬁz%%_l% in t}ﬂ?eé%@ _S i Zr?ﬁéf g sgzén?f’ TP S 0 SERP o uaribe BYEQ ID NO: 2
hehfe beBPEGHEERNEaNIRR HiRerintReiderssene: ARSER B8R sgion in which His at position 147
(positiot:P6 Bumthe:fi b uymbasag: sy5i N e ahpRsioR RA%(POsTian BRP NG Y pymbering
systemh}gﬁ%}{ &%‘iﬁ%}?@ gﬁoz?umbering system) and Lys at positiof 327 (position 447 in the EU

numbering system) in the amino acid sequence of SEQ ID ¥0: 3.

15 2. AnIgG2 constant region in which the amino acids #t positions 209 (position 330 in the EU
numbering system), 210 (position 331 in the EU ny bering system), and 218 (position 339 in
- the EU numbering system) in the amino acid seqdence of SEQ ID NO: 2 have been substituted
. with other amino acids.

20 3. AnIgG2 constant region in which the #mino acid at position 276 (position 397 in the EU
- numbering system) in the amino acid yéquence of SEQ ID NO: 2 has been substituted with
another amino acid.

4. An IgG2 constant region in Avhich the amino acids at positions 14 (position 131 in the EU

25  numbering system), 102 (pgbition 219 in the EU numbering system), and/or 16 (position 133 in
the EU numbering systepd) in the amino acid sequence of SEQ ID NO: 2 have been substituted
with another amino aci(.

5. The IgG2 congfant region of claim 4, in which the amino acids at positions 20 (position 137 in
30 the EU numbegAing system) and 21 (position 138 in the EU numbering system) in the amino acid
sequence of/SEQ ID NO: 2 have been substituted with other amino acids. '

6. An JgG2 constant region in which His at position 147 (position 268 in the EU numbering
sysj¢m), Arg at position 234 (position 355 in the EU numbering system), and/or Gln at position

35 £8 (position 419 in the EU numbering system) in the amino acid sequence of SEQ ID NO: 2
have been substituted with other amino acids.




3528 (posmon 419 |n the EU numberlng system) in the amino aC|d sequence of SEQ ID NO 2 have

posmons 209 (posmon 330 |nEU numberlng system) 210 (posmon 331 in the EU numberlng sys m)
218 (position 3' in the EU numbering system), 276 (position 397 in the EU numbering system), ¥4
(position 1 in the EU 5 numbering system), 16 (position 133 in the EU numbering system), 102 (positio
219 in the EU numbering system), 20 (position 137 in the EU numbering system), and 21 (p6sition 138
in the EU numbering system) in the amino acid sequence of SEQ ID NO: 2 have 4een substituted with
other ainindgdl. cb@staiihe ¢i@ 2rcohatAnhsegion actdain phavtieh Tosthescomprisas dhgtions of both

Cly 2t pasiian g3 Beslion 440 ndle By sumbering. svslem) and LysAnosin S20{pCelion 47 n

the EU numbering System G2 constant region In'w mino
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137 inth in.the P number syem) in_the amino acid
sequence ¥ g %Srl\@ %ﬁst \(/53 g(grgr? suh[g%H § qhmngm‘(rstjb Eﬁg&%i BSHiRR§E Bstant
region ﬁfémtmleeﬁté& iR} ebthﬁaﬁeew@pétﬁﬁqﬁmmﬁse@ HD poSitid haB2 ¥ ¢positonwtd withe
EUberinglsystemy apidd.ys at position 326 (position 447 in the EU numberihg system).  11. An IgG2
constant regionS which Cys at position 14 (position 131 in the EU numbgring 25system), Arg at

position 16 sosition 133 in the EU numbering system), Cys at posmon 02
10 8. The IgG2 constant region of claim 7, which further comprises defetions of both Gly at position

325 (position 446 in the EU numbering system) and Lys at positién 326 (position 447 in the EU

numbering system).

9. An IgG2 constant region in which the amino acids at pbsitions 276 (position 397 in the EU
15 numbering system), 14 (position 131 in the EU numbgfing system), 16 (position 133 in the EU
numbering system), 102 (position 219 in the EU nyfnbering system), 20 (position 137 in the EU
numbering system), and 21 (position 138 in the JZU numbering system) in the amino acid
“sequence of SEQ ID NO: 2 have been substityfed with other amino acids. |

20 10. The IgG2 constant region of claim 9 Avhich further comprises deletions of both Gly at
- position 325 (position 446 in the EU pfimbering system) and Lys at position 326 (position 447 in
the EU numbering system).

11. An IgG2 constant region # which Cys at position 14 (position 131 in the EU numbering
25  system), Arg at position 16 osmen 133 in the EU numbering system), Cys at position 102
(position 219 in the EU p bering system), Glu at position 20 (position 137 in the EU
numbering system), S¢r at position 21 (position 138 in the EU numbering system), His at
position 147 (positién 268 in the EU numbering system), Arg at position 234 (position 355 in the
- EU numbering sfstem), and Gln at position 298 (position 419 in the EU numbering system) in
30 the amino acigf sequence of SEQ ID NO: 2 have been substituted with other amino acids,

12. The J8G2 constant region. of claim 11, which further comprises deletions of both Gly at
positigh 325 (position 446 in the EU numbering system) and Lys at position 326 (position 447 in
the £U numbering system).

35
13. An IgG2 constant region in which Cys at position 14 (position 131 in the EU numbering




(pbsition 219 in the EUbering system), Glu at position 20 (position 137 in the EU numbering system), S
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numbering system), Arg at position 234 (position 355 in the EU numbering s stem), and Gin at pgsition
298 (position 419 in the EU numbering system) in 30 the amino ac. sequence of SEQ ID NO: 2 have
been substituted with other amino acids. 12. The LO2 constant region of claim 11, which furtifer
comprises deletions of both Gly at posit325 (position 446 in the EU numbering system) and Lys at
positi‘orﬁéﬁgr%o‘%ﬁ%cﬂﬁ PRSTiRNA OINiHABdRRG LY &RN) numbsring &3tenstark reprsitieniifiéh Cys at
position(Azsipasiithii 3 Blha:mbenumbering),63:sysiemti AN a@iHeesivan 16 tpagition 1283 in the EU

numberj ition, ition: in the EU.numbering system), Gly/at position 20
(positionm%%?r?g?e} %u@?ﬁ%ﬁ%ﬁéﬁfg%%@%%ﬁgg %%5%%8%%%”%&#@’ r?ﬁmbering
systemPaditiaR poditrssitian 1p8dniti ESBnHReTY AYAEBOriAGESTreROARP A posiiifon S An(fius n 355
in tf}te SEU nutitiae _'@@%4&&%_ " 1@2% 8 PG M@&fﬂ@ﬁi@? ﬁkﬁé@m%&gﬁ&%@ @%%{E)a%gﬁlﬁgnzat
positio [ in u ring,system) in the amino acid quenge o ;
have bR e S iR e ety apcham £ A3 i
further E8rhfitistBaye HepissuPBEtag Iy idh 0o sitdro3REdtposition 446 in the £U numbering system)
and Lys a os ion 326 (position 447 in

14. The IgG2 constant region of claim 13, which further comprises de}étions of both Gly at
10 position 325 (position 446 in the EU numbering system) and Lys at/osition 326 (position 447 in
the EU numbering system).

15. An IgG4 constant region in which the amino acid at posftion 289 (position 409 m the EU
numbering system) in the amino acid sequence of SEQ IF NO: 3 has been substituted with

15  sznother amino acid.

16. An IgG4 constant region in which the amino deids at position 289 (position 409 in the EU
numbering system), positions 14, 16, 20, 21, 97, 100, 102, 103, 104, and 105 (posiﬁons 131,133
137, 138,214,217, 219, 220, 221, and 222 i the EU numbering system, respectively), and
20  positions 113, 114, and 115 (positions 234, 234, and 235 in the EU numbering system,
respectively), have been substituted wjith other amino acids, and the amino acid at position 116

b

(position 236 in the EU numbering £ystem) has been deleted from the amino acid sequence of
SEQ ID NO: 3.

25 17. The IgG4 constant regigh of claim 16, which further comprises deletions of both Gly at
position 326 (position 446 in the EU numbering system) and Lys at position 327 (position 447 in
the EU numbering sygtem). '

18. An IgG2 congtant region in which Ala at position 209 (position 330 in the EU numbering
30 system), Pro gt position 210 (position 331 in the EU numbering system), Thr at position 218
(position 339 in the EU numbering system), Cys at position 14 (position 131 in the EU
numberigg system), Arg at position 16 (position 133 in the EU numbering system), Cys at
positigh 102 (position 219 in the EU numbering system), Glu at position 20 (position 137 in the
EU/umbering system), and Ser at position 21 (position 138 in the EU numbering system) in the
35  gfnino acid sequence of SEQ ID NO: 2 have been substituted with other amino acids.




the EU numbenng system) 15. An IgG4 constant reglon in which the amino aC|d at po t on 289 -

(p I =1 I8 B AP eguence-of QFﬁ LNQ: 3. has heen
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substituted with 15another amino aC|d 16. An IgG4 constant region in which the amino cids at
position 289 (position 409 in the EU numbering system), positions 14, 16, 20, 21,9, 100, 102, 143,
104, and 105 (positions 131, 133, 137, 138, 214, 217, 219, 220, 221, and 222 * the EU numbegfing
system, }:8 i%ﬁ’ ), and 20positions 113, 114, and 115 (positions 2 , 234, and 235 in the FU
numberihg f;%t Egﬁgﬁ’ﬁ%q%orﬁSgélﬁ@éﬁgsﬁ’ﬂgﬁth@ﬁh%tﬁ@ﬂWﬁﬁﬂalﬂdsnaﬂﬂm &iyiag acid at
p05|t|onpjols&1€pn3ftﬁo(rp®3tﬁom 4heé ﬁ%ﬂ@ﬁb&ﬁﬁi@ﬁ%b@&@ﬁ@@@ﬁ%&%ﬂﬁgﬁ%%gg icid pgpuence
of SEQ |{RNS Bmdhl %}& 4 constant regi. of claim 16, which further comprises déletions of both
Gly at position 326 (posm ‘the EU numbering system) and Lys at position 327 (position 447 in
the EU numbering sy em). 18. An IgG2 co .tant region in which Ala at position 209 (position 330 in the

EUﬁumrmmsma@nﬁﬁgmswm@t%m@@%@&m R8s Fld M NBEHNgSYS ,lp%{ [ at position

218 (po i rnn ositign 14 (posmon 131 i'the E be g
system)%%%}@f gétgn %gi%% c?sglt gs%? rglt%tmé% ﬁrtrﬂjé’ﬁqﬁ %1 Dy i‘UQl(k%’smon 219in
the EU éi’.ﬁﬁl?ﬂé’ b@é@a.mtgmxpﬁhnmmmn ﬂ@e(;&isimmnti frig gysrmn), and Ser at
posmonnam@mg@gasi&ﬁ)nmtb%&{dtqwatttsﬂag aygéﬁteh'mwm%tt‘&ﬁﬁ ﬁgggfg}g%g EQ ID NO: 2

have be uted with aci 519. The l GZ consta re €'8 which
sy Qﬁfg dﬁ(ie‘te% ns%trgl;ﬁqaf%?\too .g_%ave een substituled with othér am?no acids,

quther comprises

21. The IgG2 constant region of claim 20, which further compriges deletions of both Gly at
position 325 (position 446 in the EU numbering system) and 4s at position 326 (position 447 in
the EU numbering system).
15 22. A human antibody constant region comprising theamino acid sequence of SEQ ID NO: 5..
23. A human antibody constant region comprising the amino acid sequence of SEQ ID NO: 7.
24. A human antibody constant region comgfrising the amino acid sequence of SEQ ID NO: 9.
20
25. A human antibody constant regioryComprising the amino acid sequence of SEQ ID NO: 35.
26. A human antibody constant yégion comprising the amino acid sequence of SEQ ID NO: 36,
25  27. A human antibody constant region comprising the amino acid sequence of SEQ ID NO: 37.

28. A human antibody/Constant region comprising the amino acid sequence of SEQ ID NO: 43.

29. A human an body constant region comprising the amino acid sequence of SEQ ID NO: 57
30 (M40AGK).

30. A yhan antibody constant region comprising the amino acid sequence of SEQ ID NO:; 55
(MB6Y

35 . An antibody comprising the constant region of any one of claims 1 to 30.




position 325 (position 446 in the EU numbering system) and Lys at position 326 (positi. 447 in the EU
betriersysterm: O~ H j j i - ition 14 (nasition . inthe E
numbering system), -Arg at position 16 (position 133'in the EU numbering system), Cys position 1
(position 219 in the EU numbering system), Gin at position 20 (position 1 in the EU numbering
system), and Ser at position 21 (position 138 in the EU num.-ring system) in the amino acid sequence
of SEQ B '}LS)]: 2 have been substituted with o r amino acids. comprisingno acid sequence6f SEQ ID
NO: 5. cOtbrisitHe At SRR SaeRRhRrBPE e B nenstash Agismoltmy amine alzithsdggdice of
SEQ ID NO: 9. comprising the amino acid sequence of SEQ ID NO: 35. comprising the afino acid
sequencg o : IS ing acid sequence of SEQ,ID NO: 37. gobmprising the
amino a(?:%id éﬁ%&%&%&#ﬂﬁéﬁﬂ%ﬁﬁﬁfp ng“tﬁé’“&%ﬂﬁ&%&?&g BEERBE of deimsbRes-57 30.
A h an antibody constant region comprising the amino acid sequence of SEQ ID N@: 55 (M86 35An
antibody comprising the constant region of any one of claims 1 to 30. 66 32. Annti-IL-6 receptor
antibody comprising the constant region of any one of claims 1t 30 33. A pharmdaceutical composition
comprising the constant region of anyone of clailto 30.




62 CLAIMS 1. An IgG2 constant region in which His at position 147 (position 268 in the EU numbering
system), Arg at position 234 (position 355 in the B} numbering system), 5and/or Gin at position 298
(position 419 in the EU numbering system) in the amino acid sequence of SEQ ID NO: 2 have been
substituted with other amino acids. 2. An IgG2 constant region in which Cys at position 14 (position
131 in the EU numbering system), Arg at position 16 (position 133 in the EU numbering system), 10
Cys at position 102 (position 219 in the EU nu@E&rﬂ system), Glu at position 20 (position 137 in the
EU numbering system), Ser at position 21 (position 138 in the EU numbering system), His at position
147 (position 268 in the EU numbering system), Arg at position 234 (position 355 in the EU numbering
system), antl Gin & (@pDsitins298{gositianvhlhitiheaEpbsitimbearny system)ioghe amimyacid
sequence OhSHRARRNG, ? RaveERRRUbSIEID eNenaING AfidaApATIdGR constan
region in which Cys at position 14 (pasition 131 in'the EU numbering system&,_A%@ t position 16
(positioh 13%‘]%%&% ]@@W&?ﬁﬁ’é’ﬁnﬁé g)fﬁ%?ﬁﬁ?‘t%gailb%tfog 1P ORGSR ETY it e B RAMbering:
system), Glacat pagitiors 20 SZ0)(HoSitior 1874 ¢he Ebshtmederinly eystem)nSecids position 21 (position
138 in the EU numbering system), His at position 147 (position 268 in the Eli numbering system), Arg
at position 234,(pgsition 355 in the EU numé).e ing system), Gin at position 298 (position 419 in the 'EU
numbering é?/é%éprﬁ 1&%%(?(3&185&% position 31 lféo(Sg’r\{l‘gor?%%ng}H%e?éLgpﬁﬁﬂrﬁ%r?r% Pyt the amino
acid sequeAFEIGETECGYSIND: Ataiierbaidinps8upstitioad Mt therEminmbeite systhyman
antibogly codstant pegiesmcompisisgshe aninalrcit Saaneren O Ak | DAOa36 30 AD antibody
comprising g fnsiaditegion of AmangL LRIMS 49 d S ARATT RARIEPIRTAHDRLY comprising
the constantregion of any one of claims _%o /g :
numbering system), His at position 147 (position 268 in the EU numbering system),

Arg at position 234 (position 355 in the EU numbering system), and Gln at position
298 (position 419 in the EU numbering system) in the amino acid sequence of SEQ
15  ID NO: 2 have been substituted with other amino acids.

3. An IgG2 constant region in which Cys at position 14 (position 131 in the EU
numbering system), Arg at position 16 (position 133 in the EU numbering system),
Cys at position 102 (position 219 in the EU numbering system), Glu at position 20
20 (position 137 in the EU numbering system), Ser at position 21 (position 138 in the EU
numbering system), His at position 147 (position 268 in the EU numbering system),
Arg at position 234 (position 355 in the EU numbering system), Gln at position 298
(position 419 in the EU numbering system), and Asn at position 313 (position 434 in
the EU numbering system) in the amino acid sequence of SEQ ID NO: 2 have been
25  substituted with other amino acids.

4. A human antibody constant region comprising the amino acid sequence of SEQ ID
NO: 36. ‘

30 5. An antibody comprising the constant region of any one of claims 1 to 4.

6. An anti-1L-6 receptor antibody comprising the constant region of any one of claims
1 to 4.

35 7. A pharmaceutical composition comprising the constant region of any one of claims
5 and 6.




