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Summary 

[Problems to be Solved by the fofveatieftdisclosurel 

The present areaatiea-disclosure was achieved in view of the above circumstances. An 

objective of the present fflventien-disclosure is to provide pharmaceutical compositions comprising 

as an active ingredient an antigen-binding molecule that induces an immune response in subjects 

affected with cancer or infected with foreign biological species when administered to these subjects, 

or therapeutic methods that use the pharmaceutical compositions. Another objective is to provide 

pharmaceutical compositions comprising as an active ingredient an antigen-binding molecule that 

induces the above-mentioned immune response and also has cytotoxicity (cytotoxic activity) or 

antiproliferative action (cell proliferation inhibitory activity) against cancer cells or infecting foreign 

biological species, or therapeutic methods that use the pharmaceutical compositions. 

[Means for Solving the Problems] 

The present inventors have discovered that in living organisms that have received an 

antigen-binding molecule containing an antigen-binding domain whose binding activity against an 

antigen changes depending on ion concentration conditions and containing an FcRn-binding domain 

having FcRn-binding activity under a neutral pH range, immune responses to the antigen are induced. 

Furthermore, the present inventors have discovered that in living organisms that have received an 

antigen-binding molecule containing an antigen-binding domain whose antigen-binding activity 

changes depending on ion concentration conditions and an FcRn-binding domain having 

FcRn-binding activity under a neutral pH range, immune responses to the antigen are induced, and 

the antigen-binding molecule can also have cytotoxicity or antiproliferative effect against cancer 

cells, foreign biological species, or the like that express the antigen to which the antigen-binding 

molecule binds. Based on these findings, the present inventors have elucidated that the 

antigen-binding molecules of the present sclosure are useful 



as pharmaceutical compositions for inducing an immune response in a subject infected with a 
foreign biological species or affected with cancer when administered to the subject. The 
present inventors have also elucidated that the antigen-binding molecules of the present 
jflveirtieadisclosure are useful as pharmaceutical compositions that, when administered to a 
subject infected with a foreign biological species or affected with cancer, induce an immune 
response in the subject and also have cytotoxicity or antiproliferative effect against the cancer 
cells and foreign biological species. Methods for producing these pharmaceutical compositions 
have also been discovered. 

In one apeet. there is provided a pharmaceutical composition that induces an immune 
response to an antigen, which comprises as art active ingredient an antibody, wherein the 
antibody comprises an antigen-binding domain whose binding activity to the antigen, changes 
depending on an ion concentration condition and comprises an .FcR.12-bin.ding domain having 
binding activity to FcRn in a neutral pH range, wherein the antigen-binding domain comprises an 
antibody variable region in which at least one or more amino acids selected from the group 
consisting of amino acids at positions 95, 96, 100a and 101 according to Kabat numbering i n the 
antibody heavy chain variable region and amino acids at positions 3j_K.51, 32.. 50 and. 92 
according to Kabat numbering in the antibody light chain variable region are amino acids having 
a metal-chelating activity or antibody variable region in which at least one or more amino acids 
are His, and wherein, the FcRn-binding domain comprises an antibody Pe "egion in which at least 
one or more amino acids selected from the group consisting of amino acids at positions 257. 308, 
428, and 434 according to EU numbering in the Pe region are different from, amino acids.at 
corresponding positions in a naturally-occurring Fc region. 

In one aspect, there is provided the use of the antibody as defined herein in the 
manufacture of a medicament for inducing an immune response in a living organism. 

In one aspect, there- is provided a method for producing an antibody that induces an 
immune response, which comprises imparting FcRn-binding activity in a. neutral pH range to an 
FcRn-binding domain that is contained in an. antibody containing an antigen-binding domain 
whose antigen-binding activity changes depending on an ion concentration condition., wherein 
the antigen-binding domain comprises an antibody variable region, in which at least one or more 
amino acids selected from the group consisting of amino acids at positions 95, 96. 100a and 101 
according to Kabat numbering in the antibody heavy chain variable region and amino acids at 
positions 30. 3132, 50 and 92 according to Kabat numbering in the antibody light chain variable 
region are amino acids having a metal-chelating activity or antibody variable region in which, at 
least one or more amino acids are His, and wherein the FcRn-binding domain comprises an 
antibody Fc region in which at least one or more amino acids selected from the group consisting 
of amino acids at positions 257. 308, 428, and 
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434 according to EU numbering in the Fc region are different from amino acids at corresponding 
positions in a na.tiira.llv-occiirriiig Fc region. 

More specifically, the present fflveatieadisclosure provides [1] to [47] below: 
[1] a pharmaceutical composition that induces an immune response to an antigen, which 

5 comprises as an active ingredient an antigen-binding molecule, wherein the antigen-binding 
molecule comprises an antigen-binding domain whose binding activity to the antigen changes 
depending on an ion concentration condition and comprises an FcRn-binding domain having 
binding activity to FcRn in a neutral pH range; 
[2] the pharmaceutical composition of [1], wherein the ion concentration is a calcium ion 

10 concentration; 
[3] the pharmaceutical composition of [2], wherein the antigen-binding domain is an 
antigen-binding domain whose antigen-binding activity is higher under a high calcium ion 
concentration condition than under a low calcium ion concentration condition; 
[4] the pharmaceutical composition of [1], wherein the ion concentration condition is a pH 

15 condition; 
[5] the pharmaceutical composition of [4], wherein the antigen-binding domain is an 
antigen-binding domain whose antigen-binding activity is higher in a neutral pH range than 
under an acidic pH range; 
[6] the pharmaceutical composition of any one of [1] to [5], wherein the antigen-binding 

20 molecule has neutralizing activity against the antigen; 
[7] the pharmaceutical composition of any one of [ 1 ] to [6], wherein the antigen-binding 
molecule has cytotoxic activity against a cell expressing the antigen; 
[8] the pharmaceutical composition of any one of [ 1 ] to [7], wherein the FcRn-binding domain 
comprises an antibody Fc region; 

25 [9] the pharmaceutical composition of [8], wherein the Fc region is an Fc region in which at least 
one or more amino acids selected from the group consisting of amino acids at positions 257, 308, 
428, and 434 according to EU numbering in the Fc region are different from amino acids at 
corresponding positions in a naturally-occurring Fc region; 
[10] the pharmaceutical composition of [8] or [9], wherein the Fc region comprises at least one 

30 or more amino acids selected from the group consisting of: 

35 
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Glu at amino acid position 385; 
Thr at amino acid position 392; 
Leu at amino acid position 396; 
Lys at amino acid position 421; 

5 Asn at amino acid position 427; 
either Phe or Leu at amino acid position 428; 
Met at amino acid position 429; 
Trp at amino acid position 434; 
lie at amino acid position 436; and 

10 any one of Gly, His, lie, Leu, and Tyr at amino acid position 440; 
according to EU numbering in the Fc region; 
[46] the method of any one of [43] to [45], wherein the naturally-occurring Fc region is an Fc 
region of any one of human IgGl, human IgG2, human IgG3, and human IgG4 in which the 
sugar chain attached at position 297 according to EU numbering is a fucose-containing sugar 

15 chain; 
[47] the method of any one of [43] to [46], wherein the Fc region is modified so that the 
percentage of the Fc region to which a fucose-deficient sugar chain is attached, or bisecting 
A - acetyl gluco sam i n e is added, at position 297 according to EU numbering in the Fc region, will 
become higher. 

20 
[Effects of the feveatiea'Di sclosure] 

The present wwefltkm-disclosure provides pharmaceutical compositions comprising an 
antigen-binding molecule that, when administered to a living organism, can not only exhibit 
pharmacological actions on a target antigen but also induce an immune response to the target 

25 antigen, which was not possible with conventional antibodies, and provides methods for 
manufacturing them. This enables effective treatment of cancer and infectious diseases by 
induction of immune response to a target antigen while having binding activity to the target 
antigen and having cytotoxicity and antiproliferative activity against target cells, which was not 
possible with conventional vaccines. 

30 
Brief Description of the Drawings 

Fig. 1 shows changes in the concentration of soluble human IL-6 receptor in mice 
plasma for the anti-mouse CD4 antibody administration group and the non-administration group 
in a soluble human IL-6 receptor steady-state model. The horizontal axis shows the number of 

35 days from anti-mouse CD4 antibody administration, and the vertical axis shows the plasma 
concentration of soluble human IL-6 receptor. 
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CLAIMS 

1. A pharmaceutical composition that induces an immune response to an antigen, which 
comprises as an active ingredient an antibodvaeti-gen binding m(.4eeuk\ wherein the 
antibodvaatigea-biadiftg-ffieleeale comprises an antigen-binding domain whose binding activity 
to the antigen changes depending on an ion concentration condition and comprises an 
FcRn-binding domain having binding activity to FcRn in a neutral pH range, wherein the 
antigen-binding domain comprises an antibody variable region in which at least one or more 
amino acids selected from the group consisting of amino acids at positions 95. 96. 100a and 101 

10 according to Kabat numbering in the antibody heavy chain variable region and amino acids at 
positions 30. ? t v1. and. 92 according to Kabat numbering in the antibody light chain variable 
region are amino acids having a metal-chelating activity or antibody variable region in 
which at least one or more amino acids are His, and wherein the FcRn-binding domain 
comprises an antibody Fc region in which at least one or more amino acids selected from the 

15 group consisting of amino acids at positions 257, 308. 428, and 434 according to EU numbering 
in the Fc region are different from amino acids.at corresponding positions in a 
naturally-occurring Fc region. 

2. The pharmaceutical composition of claim 1, wherein the ion concentration is a calcium ion 
20 concentration. 

3. The pharmaceutical composition of claim 2, wherein the antigen-binding domain is an 
antigen-binding domain whose antigen-binding activity is higher under a high calcium ion 
concentration condition than under a low calcium ion concentration condition. 

25 
4. The pharmaceutical composition of claim 1, wherein the ion concentration condition is a pH 
condition. 

5. The pharmaceutical composition of claim 4, wherein the antigen-binding domain is an 
30 antigen-binding domain whose antigen-binding activity is higher in a neutral pH range than 

under an acidic pH range. 

6. The pharmaceutical composition of any one of claims 1 to 5, wherein the 
antibodyairti^i^biBdiftg'^el^eul« has neutralizing activity against the antigen. 

35 
7. The pharmaceutical composition of any one of claims 1 to 6, wherein the 
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antibodvaatigea-bia^iHg-ffleieetrie has cytotoxic activity against a cell expressing the antigen. 
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I 4-08. The pharmaceutical composition of ekHB-8-ef-9anv one of claims 1 to 7, wherein the Fc 
region comprises at least one or more amino acids selected from the group consisting of: 
Ala at amino acid position 257; 
Pro at amino acid position 308; 

5 Leu at amino acid position 428; and 
Tyr at amino acid position 434, 
according to EU numbering in the Fc region. 

449. The pharmaceutical composition of any one of claims 8-43-49 i to 8, wherein the Fey 
10 receptor-binding activity of the Fc region is higher than that of a naturally-occurring human IgG 

Fc region in which the sugar chain attached at position 297 according to EU numbering is a 
fucose-containing sugar chain. 

4-~ 10. The pharmaceutical composition of claim 4+9, wherein the Fey receptor is FcyRIa, 
15 FcyRIIa(R), FcyRIIa(H), FcyRIIb, FcyRIIIa(V), or FcyRIIIa(F). 

4411. The pharmaceutical composition of claim 44--er-4-29 or 10, wherein the Fc region is an Fc 
region in which at least one or more amino acids selected from the group consisting of amino 
acids at positions 221, 222, 223, 224, 225, 227, 228, 230, 231, 232, 233, 234, 235, 236, 237, 238, 

20 239, 240, 241, 243, 244, 245, 246, 247, 249, 250, 251, 254, 255, 256, 258, 260, 262, 263, 264, 
265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 278, 279, 280, 281, 282, 283, 284, 
285, 286, 288, 290, 291, 292, 293, 294, 295, 296, 297, 298, 299, 300, 301, 302, 303, 304, 305, 
311, 313, 315, 317, 318, 320, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 
335, 336, 337, 339, 376, 377, 378, 379, 380, 382, 385, 392, 396, 421, 427, 428, 429, 434, 436, 

25 and 440 according to EU numbering in the Fc region are different from amino acids at 
corresponding positions in a naturally-occurring Fc region. 

4 4|2. The pharmaceutical composition of any one of claims 44-4e-449 to 11, wherein the Fc 
region comprises at least one or more amino acids selected from the group consisting of: 

30 either Lys or Tyr at amino acid position 221; 
any one of Phe, Trp, Glu, and Tyr at amino acid position 222; 
any one of Phe, Trp, Glu, and Lys at amino acid position 223; 
any one of Phe, Trp, Glu, and Tyr at amino acid position 224; 
any one of Glu, Lys, and Trp at amino acid position 225; 

35 any one of Glu, Gly, Lys, and Tyr at amino acid position 227; 
any one of Glu, Gly, Lys, and Tyr at amino acid position 228; 
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according to EU numbering in the Fc region. 

4413. The pharmaceutical composition of any one of claims 44-te449 to 12, wherein the 
naturally-occurring Fc region is an Fc region of any one of human IgGl, human IgG2, human 

5 IgG3, and human IgG4 in which the sugar chain attached at position 297 according to EU 
numbering is a fucose-containing sugar chain. 

Ml 4. The pharmaceutical composition of any one of claims j4-te-4£9 to 13, wherein the Fc 
region is modified so that the percentage of the Fc region to which a fucose-deficient sugar chain 

10 is attached, or bisecting iV-acetylglucosamine is added, at position 297 according to EU 
numbering in the Fc region, will become higher. 

4yh5. Use of the antibodyafl&geB-biflfeg-jHeleettle of any one of claims 1 to 4-614 in the 
manufacture of a medicament for inducing an immune response in a living organism. 

15 
445-16. A method for producing an antibodyaa#geft-biftdffig4fteleettie that induces an immune 
response, which comprises imparting FcRn-binding activity in a neutral pH range to an 
FcRn-binding domain that is contained in an antibodvafl#geB-bifl^ifl^ffieteeH4e containing an 
antigen-binding domain whose antigen-binding activity changes depending on an ion 

20 concentration condition, wherein the antigen-binding domain comprises an antibody variable 
region in which at least one or more amino acids selected from the group consisting of amino 
acids at positions 95, 96, 1.00a and. 101 according to Kabat numbering in the- antibody heavy 
chain variable region and amino acids at positions 30. 31. 32, 50 and 92 according to Kabat 
numbering in the antibody light chain variable region are amino acids having a metal-chelating 

25 activity or antibody variable region in which at least one or more amino acids are His, and 
wherein, the FcRn-binding domain comprises an antibody Fc region in which at least one or more 
amino acids selected from the group consisting of amino acids at positions 257. 308, 428, and 
434 according to EU numbering in the Fc region are different from amino acids at' corresponding 
positions in a naturally-occurring Fc region. 

30 
4-917. The method of claim 4-816, wherein the ion concentration is a calcium ion concentration. 

35 

3018. The method of claim 4917, wherein the antigen-binding domain is an antigen-binding 
domain whose antigen-binding activity is higher under a high calcium ion concentration 
condition than under a low calcium ion concentration condition. 
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24! 9. The method of claim —h < o, wherein the ion concentration condition is a pH condition. 

2220. The method of claim 34-19, wherein the antigen-binding domain is an antigen-binding 
domain whose antigen-binding activity is higher in a neutral pH range than in an acidic pH 
range. 

5321. The method of any one of claims 4~84e~3216 to 20. wherein the antibodvaB&gea-kifldiftg-
meleetile has neutralizing activity against the antigen. 

2422. The method of any one of claims •j£-te-23-16 to 20. wherein the anti I3 o cJ \r 

meteeale has 
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cytotoxic activity against a cell expressing the antigen. 
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10 2723. The method of eMm-^S-m-QSanv one of claims 16 to 22, comprising the step of 
performing at least one or more amino acid substitutions selected from the group consisting of: 
amino acid substitution with Ala at position 257; 
amino acid substitution with Pro at position 308; 
amino acid substitution with Leu at position 428; and 

15 amino acid substitution with Tyr at position 434, 
according to EU numbering in the Fc region. 

34424. The method of any one of claims 2§4e-2716 to 23, comprising the step of enhancing the 
Fey receptor-binding activity of the Fc region as compared to that of a naturally-occurring human 

20 IgG Fc region in which the sugar chain attached at position 297 according to EU numbering is a 
fucose-containing sugar chain. 

2925. The method of claim 2x424, wherein the Fey receptor is FcyRIa, FcyRIIa(R), FcyRIla(H), 
FcyRIIb, FcyRIlIa(V), or FcyRIIIa(F). 

25 
3026. The method of claim 2S-er~2924 or 25, comprising the step of substituting at least one or 
more amino acids selected from the group consisting of amino acids at positions 221, 222, 223, 
224, 225, 227, 228, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 243, 244, 245, 
246, 247, 249, 250, 251, 254, 255, 256, 258, 260, 262, 263, 264, 265, 266, 267, 268, 269, 270, 

30 271, 272, 273, 274, 275, 276, 278, 279, 280, 281, 282, 283, 284, 285, 286, 288, 290, 291, 292, 
293, 294, 295, 296, 297, 298, 299, 300, 301, 302, 303, 304, 305, 311, 313, 315, 317, 318, 320, 
322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 336, 337, 339, 376, 377, 
378, 379, 380, 382, 385, 392, 396, 421, 427, 428, 429, 434, 436, and 440 according to EU 
numbering in the Fc region. 

35 
3427. The method of any one of claims 28 to 3024 to 26, comprising the step of performing at least one 
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amino acid substitution with Asp at position 378; 
amino acid substitution with Asn at position 379; 
amino acid substitution with any one of Ala, Asn, and Ser at position 380; 
amino acid substitution with either Ala or lie at position 382; 

5 amino acid substitution with Glu at position 385; 
amino acid substitution with Thr at position 392; 
amino acid substitution with Leu at position 396; 
amino acid substitution with Lys at position 421; 
amino acid substitution with Asn at position 427; 

10 amino acid substitution with either Phe or Leu at position 428; 
amino acid substitution with Met at position 429; 
amino acid substitution with Trp at position 434; 
amino acid substitution with lie at position 436; and 
amino acid substitution with any one of Gly, His, lie, Leu, and Tyr at position 440, 

15 according to EU numbering in the Fc region. 

35 

3528. The method of any one of claims 3-84e-3424 to 27, wherein the naturally-occurring Fc 
region is an Fc region of any one of human IgGl, human IgG2, human IgG3, and human IgG4 in 
which the sugar chain attached at position 297 according to EU numbering is a fucose-containing 

20 sugar chain. 

-35-29. The method of any one of claims 28-to-3-224 to 28, comprising the step of modifying the 
Fc region so that the percentage of the Fc region to which a fucose-deficient sugar chain is 
attached, or bisecting iV-acetylglucosamine is added, at position 297 according to EU numbering 

25 in the Fc region, will become higher. 
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f'1-% *c» /"I -t -sn ff /*1 / s g"y ^ ri t •$-%. JT 
r^c^x'^tTxiiii- rug SvTvii XX1JL I7i ixivixirs 

inge: 

-t©t™«6a 1^1 ̂  /'I t ^ >fg-
•^^PXr^Xoxtxol^r i3 #©- /o\ 

uj 

TVTvKrrrgporx^ 

-n ~f o 4- /I 

iirs, o-uii Tixy crcxwrx 

r% y§ f h At- /-i t -n Q. .^1 / Ik \ " 
rl. CXO ^ Xi XCl C 

. xf\% .£ h#e$ ftg- -set -»-f m / /'v \ f-/ 

f r-^-f i /~>1 <cs/-^4"S /4 £3= •iCst-^/^/-^/-|-i8 jry r\w% T? /-» P y?. 1-^.i t-"s- t rr /4 -? lintrm o- X7rvi^^. 1~% -? -y^ .rl f /"&• o/>-ff •f"^'? i-t--^ ,1 TtU 

1 4-r-y o /-:•» 11 trt4-/-N, \-§ rl^ t /^Jk ^ 1 <>•»••* 4-f\ T T rl-^ -g<-% l-t xl-^ o. I im •» t /•» l,tpt/>i|--i / trt'vlx"ixx3^" it voivi "xi'xvv? vvxXl^Tit^Xv^ iii VVI i..rOtTxxi v? fjuxy 1 i t-t tx w^xxi J€W1 JX. aWy-w X70C'CI.I.i X ^ l j I S V |7\ 

f 1 ^ AH o rXi rr^-r^ t-^s. f /"I t- rr £3 .4-t*/^-"Vsri r^-'t 11 -Pf -j -g -s /"I /"\ X i-j^ ^ /'^ 11. /-vr. -g 1 ifj / ̂sA 

21 AjaatW-fotp^ -fr-v* Hi /-% .•rl T /-i ~s i ̂-s * ixrC'XXj.ijii iviT rnrxfoxtwixTi 
1^,-t 'n rl •< -s-% /y r'P "j 1 TY ?!••*-i/"*1H J-Vo ̂c< 4't*% ^ r<4- o 

^CTTtlXtTt v ^ 1XX\»XwulC^ WXlirw1Xrv^01Xi|./TTC5X'3CXiwo » 

-?7iX; /">'!•- ^ \r t-y^. ^ .iiAi.ilf.Qj y\l--I 1*01-1 A-A» .Viijti 1. cliX XillXiX/X/ii.y ill tX il wti-ii. sXi |./1.1 tlxiig^y XXwlDraXl.IXXIl. 
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In <o-sn 4-In r\4-rciiiirrc 

y.yiviiIIIlKA 
* VV 

//•I \ 1 i -3n1/-g -r% f-r o ^^1 T ^/"vl jQs Q.1^ AA,/1in rir f'ko m-an 4-8 f-yo>-r% Inis ^n A t -r% rr rl Ai^n />~jP 4~1U ,c* n»-$n-f1In^ rl i T C* p*1 •OEZ-i-f .orl ^Xi/'.ixjXrorix|^^ wiiwiittldnrgp^xHiliJrox|^ till ctxiKytsy^yx^^tTtx^^ 

Int-a -sn .r1 -s \X rrv of •%1 ^rvf-s /*! i wvivUll\JV^wl!v'^viTi..iSi, dli i. 
n> !••/ t-*t -sn. 

"XPTXXl^OXIi1 

'XjXIy JwvvTvuili 

AXITT&L *cs-\/i.ij. uxn rro'Txor? •1 in. f~r H. /">.lIK -j f% A i i-s (y. fi .ni'-i -T ft.. Tir^-t^XylXll^ Olililllig ClXTTT^^rt^iTlT^T 

1 pfc-i:i..&*?.o.1.... ~v% f-f yo-sn <rv£** 

ite-wl i' /a/:>.r./ii"....f.Q.... ^XVSXfl C'vT 
/"I .i $n / rl \ % -l-S"--,forp =w w.ri U-i.ii..i i w\y ii\iw\/i./ ta;iilvvr .7^.1 W-O1. 

>A. 
LTJvrci.^ 

/•l^l 1 ̂ rvf-t -sn fx n<-r% nw •fts ,,,"1°^ -$•*» -f"!-* *n <rv -tn-s r\ 1 o> p 1 ̂  ^vnk-snn /"v* i1 fi i iPf1 "rt A ,r\ 4~ i'l^ c* fft "61 f ^iT^^wonti^i^Llixispi^T^dnrtr tori tiir^TTrixrtx^1111^c^Tri t^wxi HwVX II1TV J 

Q Q HPfnps y*nf>-fl f^"f" fIt'll/ f>y^f->- -Tyf- H f"* 11T"! ZTXT2 ITItiw«ixV^ 

fie»teaiizifie^e#v#y:-afiaiestjfee-aH#« 

•fin ( In p. oyitf fyan .jK-stn^ls-gn <nr w Ala/vsilp l^^SlXlXxgvTO-~ O1H jtOl vvtllv .O'CtLl 1 am t1< 

^^ rrt^th ZT~7 » JL tlv illwITl -efMK#€temfr^4e-3-8rJ^^ m*e-aas-
15 

i A nrup, ^ u.-^i ,>f v ^-et .-• i. A rf.-;n fin^, u^p-n rtK t i./I. uil T VIIV \_/i. ^:t'«xrtt C;> t\./ J J, ??!i.^i""^l'ji""^xtw i. v-'i.xi 1~" iJ Li ivi"xixg' v/i iFCXTl 

t'f'-i In./ 

20 A 1 Tl. •*f&g-y-1 i-^n -sT rl^-t ^1-^ rw^iv/ii in WTxTorr 

Gg|4-|0p^; ")<n 3OS 428 ffi© i"\;/'iiw' c.-i-xTirrrro'''"tx^rcit3''''"0 ti'i^ 'i-i'i/'^ 1 A^fa/ 

^ A 'pT T 
tXT^zrK!j 1££Q ™w:x^rlr*™irjriCT^i7^^ . ur XXX^/ .L. %*** H. %&J 4^ 

o. m, .o.rn.fi I I x.z r:%..f.y.g. ^i.lXitiilr^i iy~ f-eftr rrxT^TpTTri 

25 The instliod of claim '10 OT J/| tfy-^o of laa grf r\-Y\ c$. r\iy* •t-v^ rstJv°%t^-\i-~\ l^xytt^^xytTiT7i ttj\7ty^xX~~SX7^:^tr'tyTiX^ "Kit ttrtytx^ itrtxxritr" 

A 4~$*r ftsts 4"t g-*^ /•-» 4~ * 
we/ilk^ 

A In, nf AA. j3_cj7» ira^nTrijTtvTO: puji 

of- ^i?nnt ^nr\. OAi.r1 fl^ i lu 14X illilili\.i U-v^lii. pvi JiIiiJll 

,/1Q^ 

30 T\ fft Trixr^Twi * A %*% /~\ n 1 "f1is ^ /11: /I 10~"0XT'OTmXfi.1 '™i 13 AJUt-; 

I43x|3v ,'V/x \i A;XX'^, tx./ V^*~11CI1J.T'C?' _±b 

A1 Tl, 
O v Ili v ir 

InzxA 
XltTtT" i /~\ ./Ir 

?¥ .i ivi ViO ^iiitti'ii^xit i-f-s r ../-y^-.. 4- In °7 

Ex .gicriT 

™£lii" o r^ln ^rl 35 
"XrXKTTI 

•1Q is ^ r* /n o /"t tt • 
tr<^tit7"v\?'n'' rcivii ^ ̂  7 xiv^Ttrii ixi.ixixxrsro x %^xuxrx7 
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AA 33 •mmom jrUf* Fr»/ rp-rp'-ritc.r i<: F™'PTn FfWBTTnfl?^ Fr"/'R !Tr»rH4 ^i^iii o.i.wi v f i vvwp iurjti 1 vfl\: Ixt;^ X v/| I~CxxX£^;x 

T^ypTTU VA ,^r 17^yI>lTWC\ i w I rcxx i'v I'I\xxx«-'^" r jy'"'orj« 

4§i—tte^iwAe€k#€fe}ffi-43-©i:-44?^fee¥©ifi4b€Hpe^|^^ 
^1/3,-rv-f P/~1 4-frrrvt-yfc 4~1k . /'^r\-r\c^ c^i'tt-^./y,' Q 

XTi^Xly ovi vOivti i..i villi liiC' ^^'X?Ci;|^^A/i^oTDTlTi^ \7XT 

•"> Q | « 

-efi U Trn G1 liVj 11 %J i 

tiv' i vi. p\/ a 1 t:rt7i 

COX y \7ilv \71 _GJ A T T ,n •LI r%ry^ t 

.o.mi f»np PI'i.p HPTTV Gill HTirl Jiuy o.f:.. iXLi y \/i iX^^lTxliiw^ XxpX^Xllti ̂ cilivi 1 y I i-ii rnrrnxn 

.f/lhr r 

oxzixtpro jiuoiT 

xJlOVi 

Hit. A Ty,- ,*4r ee-

\'JI'I.W XJ X. VJ I. UL^VJ* i )' 5 .&~jy 

>fAU /1-1 

iK A-n ,...r) Q Q 8 

l^~v/lT'C/'''''0 KJ 

i3: ryf"' |!^-1T-| /""^1 

TTTIIIU 

i? 
i344i«n--% t5Tt 

r^^'^^r™SSlrl^lr€^^€7ixi""|r/ 

A1» A Q-H PU f.\, ' Tip TVo }«„Tkle± te-©4 

Oft 11 o. 

•8. T'l,.- \ V, 1 T»-~ n„A TT rorrrun mx» rji 

.rilr, Dk, I,: ; ^ A A f»rr Q i Thr xrxr* c-nTi:D: F'T TFC: \zs rwu ;: r,::i xr<7; :cxrxv;; /. Ti7*) 

aiaxi«--^X4-

r.« a. /-%f A 1 <-> A ny, Plnp Hlv-Ri^lip Lim M.f MVHHBf: TV 

"V< /"I nAClfs 

6^. 

vf A; m,. pik^ un XL..JL "U- i.; rcr:r i:o rrri :ro; :^::n 

Ct't'"'lt1rrtl^rtO Tf'^7|;^;;;--''p? 
•' > "• 

:;t I xro T' 1\ ,4 /r^f p.-*-* i\ /I 

T V 

^TO Glr 17^1 TW 4^ 1' 
« 1 * _,< • /«fe ."-"fc w 

Ai/i f\A ci fi r^i"*! * ^ / V'X\I OXTi3lXIO 

«iiy" SIlv cnr Ai £1 5p7voil7*"l 
^•1 TW 

tJT ;U« IV.O lt^>? T-r^'xj i. i..i.x5 rxxx^ ii.}/) 

nit; TJ4 o II Vol T /-I T-
Xiii y Uilv \7 IIV« X.J1 "It ^TT^^vTXJy"X3irr^iXT:^7l'^"iT^ TTtly^:l 

.....Qlll 11-% /"^ f^ p:f fA:..f^ f\.Q-t ^ ̂  Q ̂  ncs-iiii 1I\7 CTC^iop^v 

mt?' rii'n ^ r%-P A 1A HP ]\ /I p-f o-y\ /~l T^l-^-y o~f oirijinA 1^r> O..ii:J.^.t^...-0 v IXi^ ^ri'O'-^7X"TTnTw^XiUj IvXwtj dllii. x ill 14-i" liliJTIITO uvlu |/varotTlTX4 

ni p i > i i&.'ii j iiliw v>'i. 2 vap5 ^TlXnp^lZTwtX 

nr.-
I. Vi i-ii- p^ai.llv/ii ^"T X ? 

t4.iA"y v/.s.iw U.i U..^ VJIU<, .uwu ? vJ i.i. T^~xTT~^Z 

!ri3r£3 ^ 

A In o-f OAI/1 •n/vf'ift.Q: I^I A jS.lt. ! Q CT"Tl;'lrv"Clil.Tr£ I'O uvlu |!/vf^oITIXTilr 

"? -t-i / /-vs-n ^ /-vl-' A X-I -t> o rP^ r^- of r§ i .r\ o 01 r\ A /% * 
IIv ? ° ^ UCTIT i <X1X4« AI.ItJ>s, tilliX ryi 

,-n,y^^r^Aln P'kf, flu? o^g 11^ jf>u Haf Thr Vf^l mid Tvr nt p.mfnn nHd nn^ifi li.ij Uii:U,,"\:rx'"T"D'cl^^HTCJ VJ"i-j*, :rl,:i'a''f,,,,i:lw^ :i:¥:l;Vw; ttti^ V itl;9 «i.i\3rrt'''y'i: iii «l:ll/li^./ uvxa. |JxKJixi O zi H * 
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P"1 fllAf"/"^ 11'< /"^-y f~r 1 'tl nf nil t -r% ./•> o.pi.i /"l .nAg.i.fiA:Q ^....^.£1*.. \Ji \3 l lX £i ̂ |j\/olT^ 

UhQ gf imiwA OAI /-"f 'n/:\.c..ift/>ri / % i ir'irrc |y\jo.iOAix& 

otit? /-%•%•*% <cs c\4- 13 Ih. Q> oin/-l Tl rs- rs-f oynin/\ n>r*-t A rvo ti'-t r\i*% 0..^./i.: Jri-y—""XLTx"'"i ^ ±V±*^c-^ cflxiJ. 1 yk ill iilixilj^^ ai iliiii ^ J t. 

antf cx-f if^-lsis F <aii Q-yyrl TT r%* o4- nmitiA fV'v? fl f'1 r^T** ^ ̂  S- * 
ttii J iillv/ \J£ vtt, cixxxxiIlJTi^ilT"|Jl71^^ 

Os1 

f\ -f A 1 o 1\ /f i-r^f- liff\ of rVHl 1 T\ f"\ *1 fv|y'f,^ ' / ^ <K 9 
Tj DUvvTX'"T t.'X Cty lY.k.\7TZ atllTiTXrU'i ClXOXTFOO/vIXI pv0IO?u.ll ^•r\J j 

tiUry' t/ltv pAf Ann ri\n Hk g.er nnH TVr nf \J lti ; III3? O wi ̂ iii i.vi 1 ?1 iXtr 
rx /~vf /-| "g--y/•' 
13'vlVi o\j 

0 <0-

v\;: "fv A-1...Q I^.IJ-.I B.J-x.^. II c*. T.f^.fx.of' om t fi s^% Q-,ri*t ,r| iiac|ii..A.« JTOTSTV /^xcdtTirxKjoXi 

%-xr r\*r\ o. r\4" Alp. IlLo l\ /f p>4- o-n/l Tt-sy of Qiy -g yyrx o ^f%.aA.f..±c\^ 0?...^./2.A. i,y'*^cjl:ro v7l z xxix? A ill <ttrrixixi3^pt.r3TOi^^ 

>y<MMH^' Asp, GtorPbereb^ftMier^ Leu, Met, Asn, ProrGIn, Arg, Ser, Thr, Trp, ar.tHy=-

if Ala LJU Phe. Glv Hie II. tl'tj ttlttrtXi: 1 1'i.U^ .1^%/U.« J.. x*W~? VJ I. J , 

/"I 'T^ Tt" . oi'.... c -j iN Q>y*s ilxt'" X'JT at uxrrirrc?jp\j o>1.i1c?ix 

1o TU ^A T 

T te 

iJITv' v/i x 3LX.€Wxxv*, 
*t /~1 IS-Hs/"* P"* •fit 

7-nrp 

aHv-eB«-e#^ber^4¥rffi^. 'K\ 1 \^,-43eftr ttr A ^r Tl,. \r„ tw of o i •$"% ^ 
^ tH i rii tr 

-i/;o. 

nnp r>f Phe Glv Hiq lie !'e;» Met (!4« HMl-Ty] AA u'vi.* rnq n;p? 0,1 

vtv I)'! vilvvl 

Tl 

A ry> m-,-, 01,0 CI HP rTiv ujn Tip T Vo i mi yw Aq» fii« rTC^^Ox~jYAXTo^x3X^^IZ^ u^iZ^X7t^IvlX7L™2^oTr^XZlATr 
A wy c., rr^ 

iri™0r"™iiSrC VII.U7T '"'C/Vi,. liii, 

•? o 4 /-I ''uvjxrpvsii 

A BI,.^ rai ~©i Tip T^rq T ail \/fpt A TlT RpT TllT Vn'1 T r^rr; v ax r x -; , . . Tt n- af 
i p, 'OTIVI- i™jt enr \::ri:'"Xirr5|T^JjJjxv.fi:^r .rtv^ i_^y 

A-nnnf Ann ^Iri Ph f* fllv IIP T P!1 Mpf A Pm AnT ^PT fi€h-H!F-a%-1X« T C4'X e 

XZYTTXXsjr^OXZ Mr~ tt-83 
* » ^ #* 

•pi''ci'c ainiiiu &i'^TKT~~jjr 

Aqrv /l.l-», pUp. ni,r lljn Tip, T p,-» M.4 Prn Ar<r gpr Tlir ¥f»1 CTtj7~i3^ \Jk\A.*, VJ i y«j I I'IDT, ii.iw^ .l^wii.^ i Ii. i.i uvi5 nil, ¥xti. 

^ A ,->T. C Tl^ \/r;l ^ 

:Fv5F-at-affii»e tj X.I.|.7 

.o..^.\i:..../:^m^.v.^Y^: .A o;|-> |^rl|:|:| IrJ..i.g .1.1 
ItXt j Xjt lXs O l i 15|i5 Vwi i. vl« vi I y5 i li uij XI ^9; 1 o»4- A 

kTII » X. J. \/ *) VJ J x XX. ^5 

ntv) /•%• AAirl ftACitiAti / /V CtrrlxTf't^r~^tKytt^^7XjuSXtKTXT^^f^y 
4-4^,^ 0 
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ti 'fl-^XXiXXX |x\x|X~iXX 

i€KieMi9esjt^^ 
nt-itr -r^yspt /-vf A 1 *-* {^--1 tr 1—I i g -ll-P I \/rcI [ pi] P.yp A.^Q: ^4^xf fit p| j.rs^4^a j2|.„ap:|..|:j |:r|./:;iv|'| jAS.^x.. niTyvtliV Ui i kiil^ \3Xy^^li5? 11^5 lOwtx,, ifxtTt*, i ItT^rXTg^ iXTSXXTJ^TTit XmillilsJ civ/1 XT p\JDTl;l\OT 

mntr <-v»-t /> f"\"P A rvg^ jf"^-1$is T ai-j A ct) HTIk-g* ^>^,1 ? P.VTT qjo m.-t|li^--Q A1 xl t^A-.Qxf^ PI** 5=? A * scoxx^r^ i& III ̂ criixiFJT cxirxixxx xix\xti oxx£|i/crrrrrix> 1£ ^ o ̂  «* 

<"%-$••%-% •/• <>•*•> £± /x4' /""«-1i-g l^f-xx 1D--rr\ attcl y]H\?y of ;ini.i.a.g pL^xixf i%x^x?..ii:j.jiv-^ ^y..|Sx ttily Ullw \tt xdri tt*;v3i Yi r i l./? *xixvt I y I tit, ciii.ii.iii.> uvivr posi tiuii ^o\/5 

fP^xX PI'l P Pt A. jxrl\r l~llg! f PH A .qx^ 'T'l^.y rp|*ri ^:i:: |^.£\.q.|.:f::|.|3,|^ ^..Q£i_i jrxiiip .rTjcnrcsii\Tjr^x^JX^XiXrsXiXTwv^ivi JT JL ~J V/T 

n-ni r pj't"$ P P'j" A qr^ fxl1"! AT1 IX |--|' 1 %; II p- {""'111! H"H x| rI^|--||->....^.|: 5X|XX|:f....:|^|X:Qxl:;i w v xti c*i\ ^ iiu- iiwrti jpi^5jLiiiJii ^> i ? 

otti? f'lfl P P~f" A 1 5"! A q-n f"r1"f"! fi-PP: Tk y A T%.rfr» ...,o|".. ..o:|r^..r|.:|'^.z\ -C|X>.t,f| ,-|^|X.O.|.i:|/:">.« 0 Q O * "dxr^y—vi. xcx'^'""2 1'^ -i 1: x l.ii« ctttxx Ty i. dI oxtI ii-ixj" x&%stxj. ptJartii/li £*_7rzrj 

afi^jMH#l%er^yrftkyr4feri^%~M@t7AsBTfc)T-Afg7^^ 

p>sMeB-395i 
nwtr f\f% p, f\-f* Pl-^pt (111 ? LI t q ffp f \/P f PH j\/f Pf" A, PT1 . A TO"- • • -fi<py HPliy- A/A1 AFl"°1rl Q.yi /^| fk 1:. o.«^.r|..|^./^._ "d;Jrx"jy—t3Fjrx^p—3:—^irtorir^ v ti±«, .1 i JJ ̂  ciixci i yx^XT^xriXiiiKJ 

•80i^™p@srtt0fl™394^" 

afiy^»a-#fAsfi7^y%4%%^54^0iiS74l%4Ty%~M#%-A^iT^r€>7^^ 

\r s\-t-\ .o. 0f. A jo A |~"^-1 "g "s /^.l.Tr 1-1 f o Hp T ^"/'C-I 1 .oil A nn I'A'l'!^ ,\t',r •=- ; | -g-* Q'ry^l \/o| Q~f f).TT\ IflP ~y~~x?£:tw \/,l'''^,,xi,t"i? 2 X3icij x^iyY^vxtiy^n.LJ 35 Dva? iVivi; / i:ai.i5 omg? uvi, I III« £ii.iii- Y <AI iXtrroiiriic Ctrl" 

>ir? /Xor^^t!/aTOX/ri^ 

aay-efte- ̂  f AsfirG4%4%%^y^iS-r-B%4=5^s?4=««-^4€%™ft%^]%A^'^i74Ife%4%4T4i^^ 

^nv nnfa. nf A 1» A"n G1" Rt» qrt H1r> Thr Vnl Trr*. nvA TVr r>t rtsrry~tjTt€r^7x^^^^iTj^rlxta^TTixT^rtT^y^TrrOjTsyiSTTrWwtyTrT^n^^cjTia^T^rg^ irrrrj rrtr^ rx|7yTM3^iT~jT^JTT33xnxit7 

ni Iii 1 i/. LJ -j q 1 j-p "|--xxq |L....£;MJ A.J„t-^- .-p-yxx /^T|^ A .Q \/QX^--3A^ -^-y|-itixj' UrrxTxrirT^ 1 rlXT^^ctx j 9 TTT ^ W ii? iiivtr x^tTxl^i: ix/^^criil^p/Tig Ovtj mx^ i 11.> ^ o-ir 

o -f o t-n -g-^ /-t o /-^-i A* ftA^tfrnn OOQ* iji" nriTM-iXlXiJ'U' Ci'Crivl. ^ S .y ^ 

ary oris of Ala -\n?p? Glu, Gly Hi^ lis I-vs? Lsti/Mst Asn Pre Glti Arg Ssr.TIir Val an 

ji fx o rf. ''Ifl"": '1 "!1 '•"X /"! O'l ,r1 C "I f"1. f">T! 0 1 
iiv,,,ttt,'iQiflu p\rTt^.rf:lXn.ir^^ 

arv\ r <r\-r%£^ r\ 4- A cry* /""^-l ^ ? o-r^ rl of .Qtt^..i.tt A API-/"I g rr^^c?xrvi--xy-'x x tlipj^cfTVjTSiiii 3™jx cXi Tlxxirrxxvi ciwior^|^\Jtxrxi 

«iy-efie~€#Asp?4fi%4^i7Af®7iiiyr4^«^^ 
0,R,Q A~l" f""T|i~i 11 p Thr ntif 1 T^JT PI PI ^"1 ^-i'|-.^--* K:j~|rlI.. t Sr.?!:^ i ivl. ^ ci1.1;ill ^^.,..^^..|...|-j...|.|.^ jC/x/ iyitixJJiZTXTZ/T 

nntr ^f Aln A nt\ A grt Tl,^ \7o 1 MA ^JT of ^lA ^z-yqi^nr. Il l * lixi''y\^£l w Or"t^ otn Y Cii9 iXxivt 1 ji uX u.ii..niivuwiupvi5i 

X^X^Xl «"t4- m-nm A «rt ^ nAotli Ati Q 1 ^ * irTOtx Txtr^xiiiTixc? civx\i §yo"sTvror^.rn/7 

Glr! nr frlri! pf ntrsinn nHr! nn^lfinn ^ 1 7" Vi. t.tlCl. v,ii.ii cl i Txll:.ii..li\J w L/v/a.rtxtj;!. I xx i. / » 
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r.i« 'h *• \ f,A •srtiof rrr:Y7 
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IIV. VXl 
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