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Summary
[Problems to be Solved by the Present Disclosure]

The present disclosure was achieved in view of the above circumstances. An objective of the
present disclosure is to provide polypeptides whose stability has been improved by modifying amino
acids in the antibody Fc region.

In one aspect, there is provided a polypeptide comprising as modified antibody Fc region,
wherein the modified Fc region comprises an amino acid modiﬁc&fian at position 234 (EU

numbering) at-least-one-amino-acid-has-beenmodified-innloopresionofthe Feregion and wherein
the polypeptide has 1mproved thermal stablhty measured by melting temperature (Tm) as compared
to that of a parent polypeptide.

In another aspect, there is provided a method for improving thermal stability measured by
melting temperature (Tm) of a polypeptide comprising an modified antibody Fc region as compared
to that of a parent polypeptide by introducing atleast
(EU numberingfto-a-loop-region-of the-Feregion.

In another %ﬁ%%emb(}{ iment, there 1s provided a method for producing a polypeptide
comprising an antibody Fc region, which has at least one amino acid modification in a loop region of
the Fc region, and has improved stability as compared to that of a parent polypeptide, wherein the
method comprises the steps of: (a) introducing at least one amino acid modification to a polypeptide
comprising an antibody Fc region at a loop region of the Fc region; (b) determining the stability of
the polypeptide modified in step (a); and (c) selecting a polypeptide with improved stability as
compared to that of the parent polypeptide.

In another aspeetembodiment, there is provided a method for producing a polypeptide
comprising an antibody Fc region, which has at least one amino acid modification in a loop region of
the Fc region, and has improved stability as compared to that of a parent polypeptide, wherein the
method comprises the steps of: (a) modifying a nucleic acid encoding the polypeptide so as to
improve its stability as compared to that of the parent polypeptide; (b) introducing the modified
nucleic acid into a host cell and culturing the cell to induce expression of the nucleic acid; and (c)
collecting the polypeptide from the host cell culture.

snean amino acid modification at position 234

In another aspect, there is provided a nucleic acid encoding a polypeptide comprising an
antibody Fc region, which comprises an amino acid modification at position 234 (EU numbering)has

at-least-one-wmino-acid-modificationin-aloopregion-ofthe Keregion, and has improved stability as
compared to that of a parent polypeptide.
In another aspect, there is provided a vector comprising the nucleic acid as defined above.
In another aspect, there is provided a host cell transformed with the vector as defined above.
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CLAIMS

1. A polypeptide comprising an antibody Fc region, wherein at least one amino acid has been
modified in a loop region of the Fc region, and the polypeptide has improved stability as
compared to that of a parent polypeptide. /

2. The polypeptide of claim 1, wherein the stability is assessed or determined using melting
temperature (Tm) as an index. /

/

3. The polypeptide of claim 1 or 2, wherein at least one or more amino acid mutations have been

introduced into the loop region of the Fc region at amino acid pogition(s) selected from the group
consisting of position 234 (EU numbering), position 235 (EU /pé;lbering) position 236 (EU
numbering), position 237 (EU numbering), position 238 (E}J numbering), position 239 (EU
numbering), position 247 (EU numbering), position 250 (EU numbering), position 265 (EU
numbering), position 266 (EU numbering), position 297 (EU numbering), position 268 (EU
numbering), position 269 (EU numbering), position %70 (EU numbering), position 271 (EU
numbering), position 295 (EU numbering), posmo‘ﬁ 296 (EU numbering), position 298 (EU
numbering), position 300 (EU numbering), posrc/mn 307 (EU numbering), position 309 (EU
numbering), position 315 (EU numbering), pésition 324 (EU numbering), position 325 (EU
numbering), position 326 (EU numbering /%osition 327 (EU numbering), position 329 (EU
numbering), position 330 (EU numbenng) position 333 (EU numbering), position 335 (EU
numbering), position 337 (EU numbgﬁng) position 360 (EU numbering), position 385 (EU
numbering), position 386 (EU nu?Bermg) p051t10n 387 (EU numbering), position 389 (EU
numbering), position 428 (EU r}){mbenng), and position 433 (EU numbering).

/S
4. The polypeptide of any /é/ne of claims 1 to 3, which further has FcyR-binding activity that is

maintained or enhanced/,e{s compared to that of a parent polypeptide.

4
/

/
5. The polypephde/of any one of claims 1 to 3, which further has FcyR-binding activity that is
decreased as compared to that of a parent polypeptide.
ﬁ/
6. The pol;g';ﬁfeptide of any one of claims 1 to 5, wherein at least one or more amino acid
mutatioqgfhave been introduced into the loop region of the Fc region at amino acid position(s)
selectgdffrom the group consisting of position 234 (EU numbering), position 235 (EU

nun;‘b"iering), position 239 (EU numbering), position 266 (EU numbering), position 267 (EU

- "n)ﬂ{rrb'ering)';*p'osiﬁon*2”6’8"‘“(‘EU°numberin g); position269-(EU numbering); position-270-(E-——-
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numbering), position 295 (EU numbering), position 296 (EU numbering), position 298 (}“ZU
numbering), position 300 (EU numbering), position 324 (EU numbering), position 325/(EU
numbering), position 326 (EU numbering), and position 330 (EU numbering).

7. The polypeptide of any one of claims 1 to 4 and 6, wherein at least one or more amino acid
mutations have been introduced into the loop region of the Fc region at amino acid position(s)
selected from the group consisting of position 234 (EU numbering), position 266 (EU
numbering), position 268 (EU numbering), position 269 (EU numberingi position 270 (EU
numbering), position 295 (EU numbering), position 300 (EU numbezfég), position 324 (EU
numbering), position 326 (EU numbering), and position 330 (EU ptmbering).

8. The polypeptide of any one of claims 1 to 4, 6, and 7, whngnthe amino acid modifications
in the loop region of the Fc region are at least one or more ;mlno acid modifications selected
from the group consisting of substitution of the amino acid at position 234 (EU numbering) with
Ile, substitution of the amino acid at position 266 (EU fiumbering) with Ile, substitution of the
amino acid at position 268 (EU numbering) with Glf, substitution of the amino acid at position
269 (EU numbering) with Asp, substitution of th,e/amino acid at position 270 (EU numbering)
with Glu, substitution of the amino acid at position 295 (EU numbering) with Met or Leu,
substitution of the amino acid at position 300 (EU numbering) with Glu, substitution of the
amino acid at position 324 (EU numberir},é) with His, substitution of the amino acid at position
326 (EU numbering) with Ser or Ala, azﬁ/d substitution of the amino acid at position 330 (EU
numbering) with His or Tyr. /

9. The polypeptide of any one ¢f claims 1 to 3, 5 and 6, wherein at least one or more amino acid
mutations have been introduged into the loop region of the’Fc region at amino acid positions
selected from the group c/(,)fnsisting of position 234 (EU numbering), position 235 (EU
numbering), position 2;:/9 (EU numbering), position 267 (EU numbering), position 268 (EU
numbering), position/é70 (EU numbering), position 295 (EU numbering), position 296 (EU
numbering), positip’;l 298 (EU numbering), and position 325 (EU numbering).

) z
10. The polﬂ{eptide of any one of claims 1 to 3, 5, 6, and 9, wherein the amino acid
modiﬁcatigﬁs in the loop region of the Fc region are at least one or more amino acid
modifications selected from the group consisting of substitution of the amino acid at position 234
(EU ndmbering) with Lys or Arg, substitution of the amino acid at position 235 (EU numbering)

witll Lys or Arg, substitution of the amino acid at position 239 (EU numbering) with Lys,

—stbstitution of the- amino-acid-at position 267 (EU numbering) withPro, substitution of the
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amino acid at position 268 (EU numbering) with Met or Lys, substitution of the amino acid at
position 270 (EU numbering) with Phe, substitution of the amino acid at position 295 (EU
numbering) with Met, substitution of the amino acid at position 296 (EU numbering) with Gly,
substitution of the amino acid at position 298 (EU numbering) with Gly, and substitution of the
amino acid at position 325 (EU numbering) with Gly, His, or Met.

11. The polypeptide of any one of claims 1 to 4, wherein at least one or more amino acid
mutations have been introduced into the loop region of the Fc region at’amino acid position(s)
selected from the group consisting of position 295 (EU numbering),position 326 (EU
numbering), and position 330 (EU numbering).
12. The polypeptide of any one of claims 1 to 4 and 11, wherein the amino acid modifications in
the loop region of the Fe region are at least one or more amino acid modifications selected from
the group consistihg of substitution of the amino acid /a{ position 295 (EU numbering) with Met
or Leu, substitution of the amino acid at position 3;6 (EU numbering) with Ser or Ala, and

substitution of the amino acid at position 330 (EU numbering) with His or Tyr.

13. The polypeptide of any one of claims 1 {o 3 and 5, wherein at least one or more amino acid
mutations have been introduced into thqflféop region of the Fc region at amino acid position(s)
selected from the group consisting offp’gsition 234 (EU numbering), position 235 (EU
numbering), position 239 (EU nuéring), position 268 (EU numbering), position 270 (EU
numbering), position 295 (EU %yébeﬂng), position 296 (EU numbering), position 298 (EU
numbering), and position 325, (EU numbering).

/
14. The polypeptide of affy one of claims 1 to 3, 5, and 13, wherein the amino acid
modifications in the loop region of the Fc region are at least one or more amino acid
modifications selegtéd from the group consisting of substitution of the amino acid at position 234
(EU numbering/),/(;fith Lys, substitution of the amino acid at position 235 (EU numbering) with
Lys or Arg, ;n’éstitution of the amino acid at position 239 (EU numbering) with Lys or Ser,
substituti(}n‘ of the amino acid at position 268 (EU numbering) with Lys or His, substitution of
the ami/n‘é acid at position 270 (EU numbering) with Phe or Asp, substitution of the amino acid
at pqsi’%ion 295 (EU numbering) with Met, substitution of the amino acid at position 296 (EU
m/mﬁiaeﬁng) with Gly, substitution of the amino acid at position 298 (EU numbering) with Gly,

V,a’/ﬁd substitution of the amino acid at position 325 (EU numbering) with His or Gly.
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15. The polypeptide of any one of claims 1 to 3 and 5, wherein at least one or more amino a¢id

(s)

mutations have been introduced into the loop region of the Fc region at amino acid positi

selected from the group consisting of position 234 (EU numbering), position 235 (EU
numbering), position 239 (EU numbering), position 268 (EU numbering), position 270 (EU
numbering), position 295 (EU numbering), position 296 (EU numbering), positio’298 (EU
numbering), and position 325 (EU numbering).

16. The polypeptide of any one of claims 1 to 3, 5, and 15, wherein the amino acid
/.

modifications in the loop region of the Fc region are at least one or morg’amino acid
modifications selected from the group consisting of substitution of the'amino acid at position 234
(EU numbering) with Lys, substitution of the amino acid at positi(}m 235 (EU numbering) with
Lys or Arg, substitution of the amino acid at position 239 (EU numbering) with Lys, substitution
of the amino acid at position 268 (EU numbering) with Lys, S}dé{cim’cion of the amino acid at

position 270 (EU numbering) with Phe, substitution of the amino acid at position 295 (EU

numbering) with Met, substitution of the amino acid at pgsition 296 (EU numbering) with Gly,
substitution of the amino acid at position 298 (EU nuy ering) with Gly, and substitution of the
amino acid at position 325 (EU numbering) with H/i/s’ or Gly.
/

17. The polypeptide of any one of claims 1 to 3/ and 5, wherein at least one or more amino acid
mutations have been introduced into the loo/p/region of the Fc region at amino acid position(s)
selected from the group consisting of posj,t‘fon 234 (EU numbering), position 235 (EU
numbering), position 239 (EU numberi)z{g), position 295 (EU numbering), position 296 (EU
numbering), position 298 (EU num}}e%ing), and position 325 (EU numbering).

//
18. The polypeptide of any on§/of claims 1 to 3, 5, and 17, wherein the amino acid
modifications in the loop reg/ié}l of the Fc region are at least one or more amino acid
modifications selected fm}ﬁ/the group consisting of substitution of the amino acid at position 234

(EU numbering) with Lys, substitution of the amino acid at position 235 (EU numbering) with

Lys and Arg, substitt};t(on of the amino acid at position 239 (EU numbering) with Lys,

substitution of the afhino acid at position 295 (EU numbering) with Met, substitution of the
amino acid at- posﬁlon 296 (EU numbering) with Gly, substitution of the amino acid at posmon
298 (EU numbermg) with Gly, and substitution of the amino acid at position 325 (EU
numbenng/)/wﬁh His or Gly.

//
/

19.?/61 polypeptide of any one of claims 1 to 3 and 5, wherein at least one or more amino acid

—mutgtions-have been-introduced-into the loop region of the Fc region at amino-aeid position(s)-
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selected from the group consisting of position 234 (EU numbering), position 235 (EU

numbering), position 268 (EU numbering), position 270 (EU numbering), position 295 (EU
numbering), position 296 (EU numbering), position 298 (EU numbering), and positign 325 (EU

20. The polypeptide of any one of claims 1 to 3, 5, and 19, wherein the amZéf acid

no acid

numbering).

modifications in the loop region of the Fc region are at least one or more &
modifications selected from the group consisting of substitution of the /af?uno acid at position 234
(EU numbering) with Lys, substitutioh of the amino acid at position 235 (EU numbering) with
Lys or Arg, substitution of the amino acid at position 268 (EU numbering) with Lys, substitution
of the amino acid at position 270 (EU numbering) with Phe, subétitution of the amino acid at
position 295 (EU numbering) with Met, substitution of the amiino acid at position 296 (EU
numbering) with Gly, substitution of the amino acid at pos‘ftion 298 (EU numbering) with Gly,
and substitution of the amino acid at position 325 (EU numbering) with His or Gly.
. / //
21. The polypeptide of any one of claims 1 to 3 ay{d 5, wherein at least one or more amino acid
mutations have been introduced into the loop rggéon of the Fc region at amino acid position(s)
selected from the group consisting of positiqp{ j234 (EU numbering), position 235 (EU
numbering), position 295 (EU numbering){%osition 296 (EU numbering), position 298 (EU
numbering), and position 325 (EU nun}bjering).
/

22. The polypeptide of any one 3f”é1aims 1to 3, 5, and 21, wherein the amino acid
modifications in the loop region/ of the Fc region are at least one or more amino acid
modifications selected from the group consisting of substitution of the amino acid at position 234
(EU numbering) with Lys, subst1tut10n of the amino acid at position 235 (EU numbering) with
Lys or Arg, substltutlon of the amino acid at position 295 (EU numbering) with Met, substitution
of the amino acid at posmon 296 (EU numbering) with Gly, substitution of the amino acid at
position 298 (EU numbenng) with Gly, and substitution of the amino acid at position 325 (EU
numbering) Wlth His or Gly.
23. The Edi!ypeptide of any one of claims 1 to 4, wherein at least one or more amino acid
mutati}c,)fi; have been introduced into the loop region of the Fc region at amino acid position(s)
selec;téd from the group consisting of position 247 (EU numbering), position 250 (EU

bering), position 307 (EU numbering), position 309 (EU numbering), position 315 (EU

bering); position 360 (EU numbering), position 385 (EU numbering), position 386 (EU
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numbering), position 387 (EU numbering), position 389 (EU numbering), position 428 (
numbering), and position 433 (EU numbering).

24. The polypeptide of any one of claims 1 to 4, and 23, wherein the amino acid modifications
in the loop region of the Fc region are at least one or more amino acid modifications selected
from the group consisting of substitution of the amino acid at position 247 (EU numbering) with
Val, substitution of the amino acid at position 250 (EU numbering) with Phe, Ile, Met, Val, Trp,

substitution of the amino acid at position 309 (EU numbering) with Ala, Arg, or Pro, substitution

or Tyr, substitution of the amino acid at position 307 (EU numberin/i)/ ith Ala, Gln, or Pro,
of the amino acid at position 315 (EU numbering) with Ala, substitution of the amino acid at
position 360 (EU numbering) with His, substitution of the amino acid at position 385 (EU
numbering) with Asp, substitution of the amino acid at position 386 (EU numbering) with Pro,
substitution of the amino acid at position 387 (EU numbefing) with Glu, substitution of the
amino acid at position 389 (EU numbering) with Ser, gubstitution of the amino acid at position
428 (EU numbering) with His, Trp, Tyr, or Phe, and substitution of the amino acid at position
433 (EU numbering) with Lys. // ’

25. The polypeptide of any one of claims 1/43 and 5, wherein at least one or more amino acid

;

mutations have been introduced into the Iéop region of the Fc region at amino acid position 298
(EU numbering) or position 309 (E[?él/mbering).

/
26. The polypeptide of any ?a/f claims 1 to 3, 5, and 25, wherein the amino acid

modifications in the loop regidn of the Fc region are at least one or more amino acid
modifications selected from the group consisting of substitution of the amino acid at position 298
(EU numbering) with Gl¥ and substitution of the amino acid at position 309 (EU numbering)
with Asp. /

27. A method for improving stability of a polypeptide comprising an antibody Fc region as
compared to that of a parent polypeptide by introducing at least one amino acid modification to a

loop regic}m of the Fc region.

28. The method of claim 27, wherein the stability is assessed or determined using melting
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29. A method for producing a polypeptide comprising an antibody Fc region, which has é least

one amino acid modification in a loop region of the Fc region, and has improved stability as

compared to that of a parent polypeptide, wherein the method comprises the steps of:
(a) introducing at least one amino acid modification to a polypeptide comprising/an antibody Fc
region at a loop region of the Fc region; /

(b) determining the stability of the polypeptide modified in step (a); and / i

(c) selecting a polypeptide with improved stability as compared to that ;}/the parent polypeptide.

. / ‘

30. A method for producing a polypeptide comprising an antibody E /region which has at least
one amino acid modification in a loop region of the Fc region, and’has improved stability as
compared to that of a parent polypeptide, wherein the method ?/@{npmses the steps of:

(a) modifying a nucleic acid encoding the polypeptide so as t0 improve its stability as compared
to that of the parent polypeptide;

(b) introducing the modified nucleic acid into a host c&;ll/and culturing the cell to induce
expression of the nucleic acid; and

(¢) collecting the polypeptide from the host cell cyzl/ture

/
31. The method of any one of claims 27 to 39/ wherein at least one or more amino acid
mutations are introduced into the loop reglpn of the Fc region at amino acid position(s) selected
from the group consisting of position 2351/(EU numbering), position 235 (EU numbering),
position 236 (EU numbering), positior /237 (EU numbering), position 238 (EU numbering),
position 239 (EU numbering), posiﬁgl 247 (EU numbering), position 250 (EU numbering),
position 265 (EU numbering), pcf;ﬁtion 266 (EU numbering), position 267 (EU numbering),
position 268 (EU numbeﬁng)yﬁbsition 269 (EU numbering), position 270 (EU numbering),
position 271 (EU numberingi position 295 (EU numbering), position 296 (EU numbering),
position 298 (EU numbix;iﬁ/g), position 300 (EU numbering), position 307 (EU numbering),
position 309 (EU num};’éring) position 315 (EU numbering), position 324 (EU numbering),
position 325 (EU nurﬁberlng) position 326 (EU numbering), position 327 (EU numbering),
position 329 (Elg/ﬁumbemng) , position 330 (EU numbering), position 333 (EU numbering),
position 335 (EU numbering), position 337 (EU numbering), position 360 (EU numbering),
position 3?(EU numbering), position 386 (EU numbering), position 387 (EU numbering),
9 (EU numbering), position 428 (EU numbering), and position 433 (EU numbering).

position 3

/
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33. The method of any one of claims 27 to 31, which further comprises the step of intrgducing a
modification to reduce FcyR-binding activity as compared to that of the parent polypéptide.

34. The method of any one of claims 27 to 33, wherein at least one or more amjino acid
mutations are introduced into the loop region of the Fc region at amino acid pZiﬁon(s) selected
from the group consisting of position 234 (EU numbering), position 235 (?Tﬁ numbering),
position 239 (EU numbering), position 266 (EU numbering), position 267 (EU numbering),
position 268 (EU numbering), position 269 (EU numbering), position/270 (EU numbering),
position 295 (EU numbering), position 296 (EU numbering), posi}' n 298 (EU numbering), |
position 300 (EU numbering), position 324 (EU numbering), pogition 325 (EU numbering),
position 326 (EU numbering), and position 330 (EU numbering).

35. The method of any one of claims 27 to 32 and 34, wherein at least one or more amino acid
mutations are introduced into the loop region of the F ;‘egion at amino acid position(s) selected
from the group consisting of position 234 (EU num)éing), position 266 (EU numberirig),
position 268 (EU numbering), positioﬁ 269 (EU {nnbering), position 270 (EU numbering),
position 295 (EU numbering), position 300 (ElJ numbering), position 324 (EU numbering),
position 326 (EU numbering), and position 330 (EU numbering).

36. The method of any one of claims 2/4 32, 34, and 35, wherein the amino acid modification
in the loop region of the Fe region iy/at least one or more amino acid modifications selected from
the group consisting of substitution of the amino acid at position 234 (EU numbering) with Ile, Q
substitution of the amino acid at position 266 (EU numbering) with Ile, substitution of the amino
acid at position 268 (EU numbering) with Gln, substitution of the amino acid at position 269 (EU
numbering) with Asp, substitution of the amino acid at position 270 (EU numbering) with Glu,
substitution of the amig(’)/ acid at position 295 (EU numbering) with Met or Leu, substitution of
the amino acid at posi/t/ion 300 (EU numbering) with Glu, substitution of the amino acid at
position 324 (EU/;{umbering) with His, substitution of the amino acid at position 326 (EU
numbering) wi’g}{Ser or Ala, and substitution of the amino acid at position 330 (EU numbering)
with His or Tyr.

/ g
37. The/method of any one of claims 27 to 31, 33, and 34, wherein at least one or more amino

acid mutations are introduced into the loop region of the Fc region at amino acid position(s)

selgcted from the group consisting of position 234 (EU numbering), position 235 (EU
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numbering), position 270 (EU numbering), position 295 (EU numbering), position 296 (E
numbering), position 298 (EU numbering), and position 325 (EU numbering).

38. The method of any one of claims 27 to 31, 33, 34, and 37, wherein the amino Acid
modification in the loop region of the Fc region is at least one or more amino acid modifications
selected from the group consisting of substitution of the amino acid at positio 234 (EU

numbering) with Lys or Arg, substitution of the amino acid at position 235 (EU numbering) with
Lys or Arg, substitution of the amino acid at position 239 (EU numbering) with Lys, substitution
of the amino acid at position 267 (EU numbering) with Pro, substitutioh of the amino acid at

position 268 (EU numbering) with Met or Lys, substitution of the

ino acid at position 270
(EU numbering) with Phe, substitution of the amino acid at posit'oh 295 (EU numbering) with
Met, substitution of the amino acid at position 296 (EU numbering) with Gly, substitution of the
amino acid at position 298 (EU numbering) with Gly, and sybstitution of the amino acid at
position 325 (EU numbering) with Gly, His, or Met. /

39. The method of any one of claims 27 to 32, whergin at least one or more amino acid
mutations are introduced into the loop region of the Fc region at amino acid position(s) selected
from the group consisting of position 295 (EU nimbering), position 326 (EU numbering), and
position 330 (EU numbering).

40. The method of any one of claims 2740 32 and 39, wherein the amino acid modification in
the loop region of the Fc region is at lgast one or more amino acid modifications selected from
the group consisting of substitution {f the amino acid at position 295 (EU numbering) with Met
or Leu, substitution of the amino acid at position 326 (EU numbering) with Ser or Ala, and

substitution of the amino acid 4t position 330 (EU numbering) with His or Tyr.

41. The method of any ore of claims 27 to 31 and 33, wherein at least one or more amino acid
mutations are introduced into the loop region of the Fc region at amino acid position(s) selected
from the group cons/is/ting of position 234 (EU numbering), position 235 (EU numbering),
position 239 (EU dumbering), position 268 (EU numbering), position 270 (EU numbering),
position 295 (EU/n{

position 325/ (EU numbering).
/

umbering), position 296 (EU numbering), position 298 (EU numbering), and

ethod of any one of claims 27 to 31, 33, and 41, wherein the amino acid modification
in thedoop region of the Fc region is at least one or more amino acid modifications selected from

roup-consisting of substitution of the amino-acid at-position 234 (EU numbering) with-Eys;~
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substitution of the amino acid at position 235 (EU numbering) with Lys or Arg, substitution of
the amino acid at position 239 (EU numbering) with Lys or Ser, substitution of the ami /g acid at
position 268 (EU numbering) with Lys or His, substitution of the amino acid at positjon 270 (EU

numbering) with Phe or Asp, substitution of the amino acid at position 295 (EU numbering) with

stitution of the

amino acid at position 298 (EU numbering) with Gly, and substitution of the amino acid at

position 325 (EU numbering) with His or Gly. /
43. The method of any one of claims 27 to 31 and 33, wherein at 16&5\4 or more amino acid

mutations are introduced into the loop region of the Fc region at amino acid position(s) selected

Met, substitution of the amino acid at position 296 (EU numbering) with Gl}:?x

from the group consisting of position 234 (EU numbering), position 235 (EU numbering),
position 239 (EU numbering), position 268 (EU numbering), position 270 (EU numbering),
position 295 (EU numbering), position 296 (EU numbering/y,/position 298 (EU numbering), and
position 325 (EU numbering).

nd 43, wherein the amino acid modification

44. The method of any one of claims 27 to 31, 33,
in the loop region of the Fc region is at least one g more amino acid modifications selected from
the group consisting of substitution of the amino acid at position 234 (EU numbering) with Lys,
substitution of the amino acid at position 235 (EU numbering) with Lys or Arg, substitution of
the amino acid at position 239 (EU numbeting) with Lys, substitution of the amino acid at
position 268 (EU numbering) with Lys,/substitution of the amino acid at position 270 (EU
numbering) with Phe, substitution ofthe amino acid at position 295 (EU numbering) with Met,
substitution of the amino acid at pgsition 296 (EU numbering) with Gly, substitution of the
amino acid at position 298 (EU fumbering) with Gly, and substitution of the amino acid at

position 325 (EU numberir% with His or Gly.

45. The method of ar?éle of claims 27 to 31 and 33, wherein at least one or more amino acid
mutations are introdyced into the loop region of the Fc region at amino acid position(s) selected
from the gfoup consisting of position 234 (EU numbering), position 235 (EU numbering),
position 239 (EYJ numbering), position 295 (EU numbering), position 296 (EU numbering),

position 298 (EU numbering), and position 325 (EU numbering).
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the amino acid at position 239 (EU numbering) with Lys, substitution of the amino acid at
position 295 (EU numbering) with Met, substitution of the amino acid at position 296 (
numbering) with Gly, substitution of the amino acid at position 298 (EU numbering)
and substitution of the amino acid at position 325 (EU numbering) with His or Gly/
//

47. The method of any one of claims 27 to 31 and 33, wherein at least one or/more amino acid
mutations are introduced into the loop region of the Fc region at amino aci/d/i)osition(s) selected
from the group consisting of position 234 (EU numbering), position 235/(EU numbering),
position 268 (EU numbering), position 270 (EU numbering), position//9§ (EU numbering),

position 296 (EU numbering), position 298 (EU numbering), and pgsition 325 (EU numbering).

48. The method of any one of claims 27 to 31, 33, and 47, whérein the amino acid modification
in the loop region of the Fc region is at least one or more amino acid modifications selected from
the group consisting of substitution of the amino acid at position 234 (EU numbering) with Lys,
substitution of the amino acid at position 235 (EU nundbering) with Lys or Arg, substitution of
the amino acid at position 268 (EU numbering) witl Lys, substitution of the amino acid at
position 270 (EU numbering) with Phe, substitution of the amino acid at position 295 (EU .
numbering) with Met, substitution of the ami »jacid at position 296 (EU numbering) with Gly,
9@5)(EU numbering) with Gly, and substitution of the

amino acid at position 325 (EU numbering) with His or Gly.

substitution of the amino acid at position 2

s

49. The method of any one of claimds 27 to 31 and 33, wherein at least one or more amino acid
mutations are introduced into the/loop region of the Fe region at amino acid position(s) selected
from the group consisting of pésition 234 (EU numbering), position 235 (EU numbering),

position 295 (EU numbering), position 296 (EU numbering), position 298 (EU numbering), and
position 325 (EU numb%g).

/
50. The method of a{ly one of claims 27 to 31, 33, and 49, wherein the amino acid modification

in the loop region of the Fc region is at least one or more amino acid modifications selected from
the group congisting of substitution of the amino acid at position 234 (EU numbering) with Lys,
substitution/of the amino acid at position 235 (EU numbering) with Lys or Arg, substitution of
the aming acid at position 295 (EU numbering) with Met, substitution of the amino acid at

itiph 296 (EU numbering) with Gly, substitution of the amino acid at position 298 (EU

ering) with Gly, and substitution of the amino acid at position 325 (EU numbering) with

SOTER—— |

or Gly.
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51. The method of any one of claims 27 to 32, wherein at least one or more amino aci
mutations are introduced into the loop region of the Fc region at amino acid position(s) selected
from the group consisting of position 247 (EU numbering), position 250 (EU numbering),
position 307 (EU numbering), position 309 (EU numbering), position 315 (EU Aumbering),
position 360 (EU numbering), position 385 (EU numbering), position 386 (EU numbering),

EU numbering), and

position 387 (EU numbering), position 389 (EU numbering), position 428
position 433 (EU numbering). /

4

/

52. The method of any one of claims 27 to 32 and 51, wherein the;émmo acid modification in
the loop region of the Fc region is at least one or more amino a%{a modifications selected from
the group consisting of substitution of the amino acid at position 247 (EU numbering) with Val,
substitution of the amino acid at position 250 (EU numberix{g) with Phe, Ile, Met, Val, Trp, or
Tyr, substitution of the amino acid at position 307 with fﬂa, Gln, or Pro, substitution of the
amino acid at position 309 with Ala, Arg, or Pro, subﬁftution of the amino acid at position 315
with Ala, substitution of the amino acid at position 360 with His, substitution of the amino acid
at position 385 with Asp, substitution of the amin® acid at position 386 with Pro, substitution of
the amino acid at position 387 with Glu, substitution of the amino acid at position 389 with Ser,
substitution of the amino acid at position 428 with His, Trp, Tyr, or Phe, and substitution'of the

amino acid at position 433 with Lys.

53. The method of any one of claims 27 to 31 and 33, wherein at least one or more amino acid
mutations are introduced into the/i’c?op region of the Fc region at amino acid position 298 (EU

numbering) or position 309 (E}z{numbering).

54. The method of any o ¢ of claims 27 to 31, 33, and 53, wherein the amino acid modification
in the loop region of the Fc region is at least one or more amino acid modifications selected from
the group consisting 6f substitution of the amino acid at position 298 with Gly and substitution
of the amino acid 4t position 309 with Asp.

55. The metlod of any one of clalms 27 to 54, wherein the m0d1ﬁcat10n is modification in a

comprising an Fc reglon of human IgG.

56. X nucleic acid encoding a polypeptide comprising an antibody Fc region, which has at least
ong amino acid modification in a loop region of the Fc region, and has improved stability as

‘ompared-to-that of a parent-polypeptide.
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57. A vector comprising the nucleic acid of claim 56.
58. A host cell transformed with the vector of claim 57.

59. A pharmacélitical composition comprising the polypeptide of any one of claims 1 to 26, or a
polypeptide produced by the method of any one of claims 27 to 55. /

60. An agent for treating or preventing an immune-inflammatory diseasg’or cancer, which
comprises the pharmaceutical composition of claim 59. /

/
61. The agent of claim 60, wherein the immune-inflammatory di "éase is rheumatoid arthritis,
autoimmune hepatitis, autoimmune thyroiditis, autoimmune}ﬂlous dermatosis, autoimmune
adrenocortical inflammation, autoimmune hemolytic anemid, autoimmune thrombocytopenic
purpura, megalocytic anemia, autoimmune atrophic gastritis, autoimmune neutropenia,
autoimmune orchitis, autoimmune encephalomyelitis, autoimmune receptor disease, autoimmune
infertility, chronic active hepatitis, glomemloneph?ﬁ;, interstitial pulmonary fibrosis, multiple

gouty arthritis, inflammatory bowel disease, adult respiratory distress syndrome (ARDS),

sclerosis, Paget's disease, osteoporosis, multiple '/yeloma, uveitis, acute and chronic spondylitis,
o
psoriasis, Crohn's disease, Basedow's diseet/sé', juvenile diabetes, Addison's disease, myasthenia
gravis, lenticular uveitis, systemic lupusjdxiythematosus, allergic rhinitis, allergic dermatitis,
ulcerative colitis, hypersensitivity, asth’f/ha, myodegeneration, cachexia, systemic scleroderma,
localized scleroderma, Sjogren's syndrome, Behcet's disease, Reiter's syndrome, type I and type
II diabetes, bone resorption disease, graft versus host reaction, ischemia reperfusion injury,
atherosclerosis, brain trauma, multiple sclerosis, cerebral malaria, sepsis, septic shock, toxic
shock syndrome, fever, malgias due to staining, aplastic anemia, hemolytic anemia, sudden
thrombocytopenia, Goos}/}Sasture's syndrome, Guillain-Barre syndrome, Hashimoto's disease,
pemphigus, IgA neph;:é}.wathy, pollinosis, antiphospholipid antibody syndrome, polymyositis,
Wegener's sarcomay’: gu'teritis nodosa, mixed connective tissue disease, or fibromyalgia.
62. The agen 4’/ claim 60, wherein the cancer is pancreatic cancer, prostate cancer, breast

cancer, skir/cancer, gastrointestinal cancer, lung cancer, hepatoma, cervical cancer, endometrial

cancer, g¥varian cancer, fallopian tube cancer, vaginal cancer, liver cancer, cholangioma, bladder
cancey, ureteral cancer, thyroid cancer, adrenal carcinoma, renal cancer, other glandular tissue
cangers, liposarcoma, leiomyosarcoma, rhabdomyosarcoma, synovial sarcoma, angiosarcoma,

rosarcoma; malignant-peripheral-nerve tumor;-gastrointestinal-stromal-tumor;-desmoid-tumor;—
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Ewing's sarcoma, osteosarcoma, chondrosarcoma, leukemia, lymphoma, myeloma, or other solid
organ tumors.

63. Use of the pharmaceutical composition of claim 59 in the preparation of an agent for tréating
or preventing an immune-inflammatory disease or cancer.

e,
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CLAIMS

1. A polypeptide comprising a modified antibody Fc region, wherein the modified antibody Fc
region comprises an amino acid modification at position 234 (EU numbering), and wherein the
polypeptide has improved thermal stability measured by melting temperature (Tm) as compared

to that of a parent polypeptide.

2. The polypeptide of claim 1, wherein the amino acid modification at position 234 (EU
numbering) is a substitution with Gly, Ala, Val, Phe, Pro, Met, Ile, Lys, Arg, Ser, Thr, Tyr, His,
Asn, Gln or Trp.

3. The polypeptide of claim 1 or 2, wherein the modified antibody Fc region comprises further
one or more amino acid modification(s) at amino acid positions(s) selected from the group
consisting of position 235 (EU numbering), position 236 (EU numbering), position 237 (EU
numbering), position 238 (EU numbering), position 239 (EU numbering), position 247 (EU
numbering), position 250 (EU numbering), position 265 (EU numbering), position 266 (EU
numbering), position 267 (EU numbering), position 268 (EU numbering), position 269 (EU
numbering), position 270 (EU numbering), position 271 (EU numbering), position 295 (EU
numbering), position 296 (EU numbering), position 298 (EU numbering), position 300 (EU
numbering), position 307 (EU numbering), position 309 (EU numbering), position 315 (EU
numbering), position 324 (EU numbering), position 325 (EU numbering), position 326 (EU
numbering), position 327 (EU numbering), position 329 (EU numbering), position 330 (EU
numbering), position 333 (EU numbering), position 335 (EU numbering), position 337 (EU
numbering), position 360 (EU numbering), position 385 (EU numbering), position 386 (EU
numbering), position 387 (EU numbering), position 389 (EU numbering), position 428 (EU
numbering), and position 433 (EU numbering).

4. The polypeptide of any one of claims 1 to 3, which further has FcyR-binding activity that is

maintained or enhanced as compared to that of a parent polypeptide.

5.- The polypeptide of any one of claims 1 to 3, which further has FcyR-binding activity that is
decreased as compared to that of a parent polypeptide.

6. The polypeptide of any one of claims 1 to 3 and 5, wherein the modified antibody Fc region
comprises further one or more amino acid modification(s) at amino acid position(s) selected

from the group consisting of position 235 (EU numbering), position 239 (EU numbering),
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position 268 (EU numbering), position 270 (EUnumbering), position 295 (EU numbering),
position 296 (EU numbering), position 298 (EU numbering), and position 325 (EU numbering).

7. The polypeptide of any one of claims 1 to 3 and 5, wherein the modified antibody Fc region
comprises further one or more amino acid modification(s) at amino acid position(s) selected
from the group consisting position 235 (EU numbering), position 239 (EU numbering), position
295 (EU numbering), position 296 (EU numbering), position 298 (EU nuinbering), and position
325 (EU numbering),.

8. The polypeptide of any one of claims 1 to 3 and 5, wherein the modified antibody Fc region
comprises further one or more amino acid modification(s) at amino acid position(s) selected
from the group consisting of position 235 (EU numbering), position 268 (EU numbering),
position 270 (EU numbering), position 295 (EU numbering), position 296 (EU numbering),
position 298 (EU numbering), and position 325 (EU numbering).

9. The polypeptide of any one of claims 1 to 3 and 5, wherein the modified antibody Fc region
comprises further one or more amino acid modification(s) at amino acid position(s) selected
from the group consisting of position 235 (EU numbering), position 295 (EU numbering),
position 296 (EU numbering), position 298 (EU numbering), and position 325 (EU numbering).

10. The polypeptide of any one of claims 1 to 3 and 5, wherein the modified antibody Fc region

comprises further amino acid modification at position 235 (EU numbering).

11. The polypeptide of any one of claims 3, 5 and 6, wherein the one or more amino acid
modification(s) at amino acid position(s) selected from the group consisting of position 235 (EU
numbering), position 239 (EU numbering), position 268 (EU numbering), position 270 (EU
numbering), position 295 (EU numbering), position 296 (EU numbering), position 298 (EU
numbering), and position 325 (EU numbering) is selected from the group consisting of

a) at position 235 (EU numbering) is a substitution with Lys or Arg;

b) at position 239 (EU numbering) is a substitution with Lys;

c) at position 268 (EU numbering) is a substitution with Lys or His;

d) at position 270 (EU numbering) is a substitution with Phe or Asp;

e) at position 295 (EU numbering) is a substitution with Met;

f) at position 296 (EU numbering) is a substitution with Gly;

g) at position 298 (EU numbering) is a substitution with Gly; and

h) at position 325 (EU numbering) is a substitution with Gly or His.
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12. The polypeptide of any one of claims 3, 5 and 7, wherein the one or more amino acid
modification(s) at amino acid position(s) selected from the group consisting of position 235 (EU
numbering), position 239 (EU numbering), position 295 (EU numbering), position 296 (EU
numbering), position 298 (EU numbering), and position 325 (EU numbering) is selected from
the group consisting of '

a) at position 235 (EU numbering) is a substitution with Lys or Arg;

b) at position 239 (EU numbering) is a substitution with Lys;

c) at position 295 (EU numbering) is a substitution with Met;

d) at position 296 (EU numbering) is a substitution with Gly;

e) at position 298 (EU numbering) is a substitution with Gly; and

f) at position 325 (EU numbering) is a substitution with Gly or His.

13. The polypeptide of any one of claims 3, 5 and 8, wherein the one or more amino acid
modification(s) at amino acid position(s) selected from the group consisting of position 235 (EU
numbering), position 268 (EU numbering), position 270 (EU numbering), position 295 (EU
numbering), position 296 (EU numbering), position 298 (EU numbering), and position 325 (EU
numbering) is selected from the group consisting of

a) at position 235 (EU numbering) is a substitution with Lys or Arg;

b) at position 268 (EU numbering) is a substitution with Lys;

¢) at position 270 (EU numbering) is a substitution with Phe;

d) at position 295 (EU numbering) is a substitution with Met;

e) at position 296 (EU numbering) is a substitution with Gly;

f) at position 298 (EU numbering) is a substitution with Gly; and

g) at position 325 (EU numbering) is a substitution with Gly or His.

14. The polypeptide of any one of claims 3, 5 and 9, wherein the one or more amino acid
modification(s) at amino acid position(s) selected from the group consisting of position 235 (EU
numbering), position 295 (EU numbering), position 296 (EU numbering), position 298 (EU
numbering), and position 325 (EU numbering) is selected from the group consisting of

a) at position 235 (EU numbering) is a substitution with Lys or Arg;

b) at position 295 (EU numbering) is a substitution with Met;

¢) at position 296 (EU numbering) is a substitution with Gly;

d) at position 298 (EU numbering) is a substitution with Gly; and

e) at position 325 (EU numbering) is a substitution with Gly or His.



10

15

20

25

30

35

77

15. The polypeptide of any one of claims 3, 5 and 10, wherein the one or more amino acid
modification(s) is a substitution of the amino acid at position 235 (EU numbering) with Lys or
Arg.

16. A method for improving thermal stability measured by melting temperature (Tm) of a
polypeptide comprising a modified antibody Fc region as compared to that of a parent

polypeptide by introducing an amino acid modification at position 234 (EU numbering).

17. The method of claim 16, wherein the amino acid modification at position 234 (EU
numbering) is a substitution with Gly, Ala, Val, Phe, Pro, Met, Ile, Lys, Arg, Ser, Thr, Tyr, His,
Asn, Gln or Trp. |

18. The method of claim 16 or 17, comprises introducing further one or more amino acid
modification(s) at amino acid position(s) selected from the group consisting of position 235 (EU
numbering), position 236 (EU numbering), position 237 (EU numbering), position 238 (EU
numbering), position 239 (EU numbering), position 247 (EU numbering), position 250 (EU
numbering), position 265 (EU numbering), position 266 (EU numbering), position 267 (EU
numbering), position 268 (EU ‘numbering), position 269 (EU numbering), position 270 (EU
numbering), position 271 (EU numbering), position 295 (EU numbering), position 296 (EU
numbering), position 298 (EU numbering), position 300 (EU numbering), position 307 (EU
numbering), position 309 (EU numbering), position 315 (EU numbering), position 324 (EU
numbering), position 325 (EU numbering), position 326 (EU numbering), position 327 (EU
numbering), position 329 (EU numbering), position 330 (EU numbering), position 333 (EU
numbering), position 335 (EU numbering), position 337 (EU numbering), position 360 (EU
numbering), position 385 (EU numbering), position 386 (EU numbering), position 387 (EU
numbering), position 389 (EU numbering), position 428 (EU numbering), and position 433 (EU

numbering).

19. The method of any one of claims 16 to 18, wherein the method comprises the steps of:

(a) introducing at least one amino acid modification to a polypeptide comprising an antibody Fc
region at a loop region of the Fc region;

(b) determining the stability of the polypeptide modified in step (a); and

(c) selecting a polypeptide with improved stability as compared to that of the parent polypeptide.

20. The method of any one of claims 16 to 18, wherein the method comprises the steps of:
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(a) modifying a nucleic acid encoding the polypeptide so as to improve its stability as compared
to that of the parent polypeptide;

(b) introducing the modified nucleic acid into a host cell and culturing the cell to induce
expression of the nucleic acid; and

(c) collecting the polypeptide from the host cell culture,

21. The method of any one of claims 16 to 20, which further comprises the step of introducing a
modification to maintain or enhance FcyR-binding activity as compared to that of the parent

polypeptide.

22. The method of any one of claims 16 to 20, which further comprises the step of introducing a
modification to reduce FcyR-binding activity as compared to that of the parent polypeptide.

23. The method of any one of claims 16 to 22 and 22, comprises introducing further one or more
amino acid modification(s) at amino acid position(s) selected from the group consisting of
position 235 (EU numbering), position 239 (EU numbering), position 268 (EU numbering),
position 270 (EU numbering), position 295 (EU numbering), position 296 (EU numbering),
position 298 (EU numbering), and position 325 (EU numbering).

24. The method of any one of claims 16 to 20 and 22, comprises introducing further one or more
amino acid modification(s) at amino acid position(s) selected from the group consisting of
position 235 (EU numbering), position 239 (EU numbering), position 295 (EU numbering),
position 296 (EU numbering), position 298 (EU numbering), and position 325 (EU numbering).

25. The method of any one of claims 16 to 20 and 22, comprises introducing further one or more
amino acid modification(s) at amino acid position(s) selected from the group consisting of
position 235 (EU numbering), position 268 (EU numbering), position 270 (EU numbering),
position 295 (EU numbering), position 296 (EU numbering), position 298 (EU numbering), and
position 325 (EU numbering).

26. The method of any one of claims 16 to 20 and 22, comprises introducing further one or more
amino acid modification(s) at amino acid position(s) selected from the group consisting of
position 235 (EU numbering), position 295 (EU numbering), position 296 (EU numbering),
position 298 (EU numbering), and position 325 (EU numbering).
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27. The method of any one of claims 16 to 20 and 22, comprises introducing further amino acid

modification at position 235 (EU numbering).

28. The method of any one of claims 16 to 20, 22 and 23, wherein the one or more amino acid
modification(s) at amino acid position(s) selected from the group consisting of position 235 (EU
numbering), position 239 (EU numbering), position 268 (EU numbering), position 270 (EU
numbering), position 295 (EU numbering), position 296 (EU numbering), position 298 (EU
numbering), and position 325 (EU numbering) is selected from the group consisting of

a) at position 235 (EU numbering) is a substitution with Lys or Arg;

b) at position 239 (EU numbering) is a substitution with Lys;

¢) at position 268 (EU numbering) is a substitution with Lys or His;

d) at position 270 (EU numbering) is a substitution with Phe or Asp;

e) at position 295 (EU numbering) is a substitution with Met;

f) at position 296 (EU numbering) is a substitution with Gly;

g) at position 298 (EU numbering) is a substitution with Gly; and

h) at position 325 (EU numbering) is a substitution with His or Gly.

29. The method of any one of claims 16 to 20, 22 and 24, wherein the one or more amino acid
modification(s) at amino acid position(s) selected from the group consisting of position 235 (EU
numbering), position 239 (EU numbering), position 295 (EU numbering), position 296 (EU
numbering), position 298 (EU numbering), and position 325 (EU numbering) is selected from
the group consisting of

a) at position 235 (EU numbering) is a substitution with Lys or Arg;

b) at position 239 (EU numbering) is a substitution with Lys;

¢) at position 295 (EU numbering) is a substitution with Met;

d) at position 296 (EU numbering) is a substitution with Gly;

e) at position 298 (EU numbering) is a substitution with Gly; and

f) at position 325 (EU numbering) is a substitution with His or Gly.

30. The method of any one of claims 16 to 20, 22 and 25, wherein the one or more amino acid
modification(s) at amino acid position(s) selected from the group consisting of position 235 (EU
numbering), position 268 (EU numbering), position 270 (EU numbering), position 295 (EU
numbering), position 296 (EU numbering), position 298 (EU numbering), and position 325 (EU
numbering) is selected from the group consisting of

a) at position 235 (EU numbering) is a substitution with Lys or Arg;

b) at position 268 (EU numbering) is a substitution with Lys;
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c¢) at position 270 (EU numbering) is a substitution with Phe;

d) at position 295 (EU numbering) is a substitution with Met;

e) at position 296 (EU numbering) is a substitution with Gly;

f) at position 298 (EU numbering) is a substitution with Gly; and

g) at position 325 (EU numbering) is a substitution with Gly or His.

31. The method of any one of claims 16 to 20, 22 and 26, wherein the one or more amino acid
modification(s) at amino acid position(s) selected from the group consisting of position 235 (EU
numbering), position 295 (EU numbering), position 296 (EU numbering), position 298 (EU
numbering), and position 325 (EU numbering) is selected from the group consisting of

a) at position 235 (EU numbering) is a substitution with Lys or Arg;

b) at position 295 (EU numbering) is a substitution with Met;

¢) at position 296 (EU numbering) is a substitution with Gly;

d) at position 298 (EU numbering) is a substitution with Gly; and

e) at position 325 (EU numbering) is a substitution with Gly or His.

32. The method of any one of claims 16 to 20, 22 and 27, wherein the one or more amino acid
modification(s) is a substitution of the amino acid at position 235 (EU numbering) with Lys or

Arg.

33. The method of any one of claims 16 to 32, wherein the amino acid modification is

modification in a polypeptide comprising an Fc region of human IgG.

34. A nucleic acid encoding a polypeptide comprising a modified antibody Fc region, which
comprises an amino acid modification at position 234 (EU numbering) and has improved
stability as compared to that of a parent polypeptide.

35. A vector comprising the nucleic acid of claim 34.

36. A host cell transformed with the vector of claim 35.

37. A pharmaceutical composition comprising the polypeptide of any one of claims 1 to 2615,

or a polypeptide produced by the method of any one of claims 16 to 33.

38. An agent for treating or preventing an immune-inflammatory disease or cancer, which

comprises the pharmaceutical composition of claim 37.
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39. The agent of claim 38, wherein the immune-inflammatory disease is rheumatoid arthritis,
autoimmune hepatitis, autoimmune thyroiditis, autoimmune bullous dermatosis, autoimmune
adrenocortical inflammation, autoimmune hemolytic anemia, autoimmune thrombocytopenic
purpura, megalocytic anemia, autoimmune atrophic gastritis, autoimmune neutropenia,
autoimmune orchitis, autoimmune encephalomyelitis, autoimmune receptor disease, autoimmune
infertility, chronic active hepatitis, glomerulonephritis, interstitial pulmonary fibrosis, multiple
sclerosis, Paget's disease, osteoporosis, multiple myeloma, uveitis, acute and chronic spondylitis,
gouty arthritis, inflammatory bowel disease, adult respiratory distress syndrome (ARDS),
psoriasis, Crohn's disease, Basedow's disease, juvenile diabetes, Addison's disease, myasthenia
gravis, lenticular uveitis, systemic lupus erythematosus, allergic rhinitis, allergic dermatitis, .
ulcerative colitis, hypersensitivity, asthma, myodegeneration, cachexia, systemic scleroderma,
localized scleroderma, Sjogren's syndrome, Behcet's disease, Reiter's syndrome, type I and type
II diabetes, bone resorption disease, graft versus host reaction, ischemia reperfusion injury,
atherosclerosis, brain trauma, multiple sclerosis, cerebral malaria, sepsis, septic shock, toxic
shock syndrome, fever, malgias due to staining, aplastic anemia, hemolytic anemia, sudden
thrombocytopenia, Goodpasture's syndrome, Guillain-Barre syndrome, Hashimoto's disease,
pemphigus, IgA nephropathy, pollinosis, antiphospholipid antibody syndrome, polymyositis,

Wegener's sarcoma, arteritis nodosa, mixed connective tissue disease, or fibromyalgia.

40. The agent of claim 38, wherein the cancer is pancreatic cancer, prostate cancer, breast
cancer, skin cancer, gastrointestinal cancer, lung cancer, hepatoma, cervical cancer, endometrial
cancer, ovarian cancer, fallopian tube cancer, vaginal cancer, liver cancer, cholangioma, bladder
cancer, ureteral cancer, thyroid cancer, adrenal carcinoma, renal cancer, other glandular tissue
cancers, liposarcoma, leiomyosarcoma, rhabdomyosarcoma, synovial sarcoma, angiosarcoma,
fibrosarcoma, malignant peripheral nerve tumor, gastrointestinal stromal tumor, desmoid tumor,
Ewing's sarcoma, osteosarcoma, chondrosarcoma, leukemia, lymphoma, myeloma, or other solid

organ tumors.

41. Use of the pharmaceutical composition of claim 37 in the preparation of an agent for treating

or preventing an immune-inflammatory disease or cancer.



