
WO 2015/174439 1 PCT/JP2015/063716 

m m m 

[0001] 

^(Dyn^tk qltb<h T Jjlln ^§£KJJi$n &4£4 &0iM£: 

>£0.tZ/cdO0 gEMMrfcffi IZ M 

T&o 

**«« 

[0002] LT)E 

^TtIgGSy©J/C{*E^&#i£±^£tlT£1'>k W5L*)W&< 

(»MK o 

[0003] UT, £ft£TCD20fojIKttT£ "J ^*+J"V 

, EGFRKJKC^I-^-tzy*i/^7s HER2^JIKtt-f 

3*IT INS (##I^»3) o CI ft ^«(Cf§5ILT^3 

ft JI (CU. ADCCH(C <£ iX'JthMft&l/Z^T£ft St"30 

[0004] C(Z)d;9(ceg^ffl^(C^LT{IS^tt^^T^IS^(cMLT, gifi, C 

TLA4£ttT£IgG1M<D3fiftT£>i>'r t0,J ^ V -V(CM UT 

20 1 1 ^ICFDAGD^Srgtt/co W\^(D'm^M 

?$-mmtfmwmmtDm*^s? 
(C<£y»J£ftT^£o<h;6^n£>ftT^£ (#^&it£4) o 

X >y ^TJ"W > h^T^^CTLA4(iT«(D;m^^»J-r^^t^^'r^ d 

<h tf%\ ft T £ y . Lfd7i^ -T«& cfc T/»|lt4T«(C £ IN 

T3iKf§H£tlTU3o «/>Ji±i(C^tNT^ 

—T^fflJ§§A^CTLA4tC J: o T»J£ ftT^-5 <h#*. e>ftT^£0 -f tf'J A7 :/&C 

TLA4(CMt" £ HK I7i^ -T«©St41b»J £ 1ft £ d 

Bl^rlit17i^^-Tl®L, 



WO 2015/174439 2 PCT/JP2015/063716 

(#^«5) o mmz, s# 

?T& £PDHCft t~ £ ̂ T& £ = #JU"7 7fc, PDHC <fc o T JCPfrl £ ftT 

^ £ Sfi j* ̂ ^it5x7x^^-Ti|j§?: Sttlb 1" £ d <h iZ J: y, P< 7 

tcs frJM£T«fcttT&<. iiT»^#aLT 
^zztmnibtiTtiVs wtm^) 
W-T&<. mm^(Df&mimizM^Lx^^ntmu^nx^^ (#^£ 
i£7) 0 

[0005] y \-fi^iztttz>#iWmmzs 

^fttl^Co LAV L&^iQs #J£S -f tf'J A "7 7°© <£ 9 &CTLA4 

©trCffiSl^jmtt. CTLA4(C>^'r^^ffl^m(Ci;^t(Z)/c^-e(i^<, CTLA4fg 

(ADCC;g© 

^g^^ft/c 9) o MMwmmz&^Tte, ftmrnmrn 
£ £ tMf£T«^CTLA4^j£ < fgSE L T ̂  £ d <h ft] £ ftT £ y, A D C C 

%&*mtztt.cjLh4tt,Mz#mfejmm££xffcmmm*®iTz£tf-e%2> 
9 1C&INT. ADCCmfe&GT&#lCTLA4in; 

mz*"yxiz&^r, 
t%t>\ 7$yy ADCCM^K ufctr 

o £ tfT $ tafritco 

[0006] tl (D<£ "5 (<-% A D C C/:St4^iniCTLA4^rL't:^©inilfi5®^tl^:(<-fi^:^'fxS!J 

U AD CCMiay$fflttT»^ttct^fiI^ffli)?Tl.l.c £ 

BdiSftTl^o 

[0007] trC^JCcfc^ADCCS'tt^ t(DFc&ti&tfFcr&g.#.£$&-&tZZ 

£lZ£^T%n^tl&o IgG1^0Fc^I±i(Z)7$ (tOlM 

) tZ>Z£lZ£VFcy^m*£(D^£i%:&4ktZ>Z£lZ£-3T. ADCCg 

14£^&T£££tfRTtiT£>£i:£tf£B£;*ftTlN£ (#^£iin 0) o 

^ Fc^ro^tCcfcy ADCCS1££^&UfcftCD19fttett. 5^5^/LC 



WO 2015/174439 3 PCT/JP2015/063716 

[0008] Z.tlb(DZ.£frb, trCCTLA4tn;^tcMUT, Fc^CD&^lCj: y A D C Cg 

& c: £ tf-csntf. <fc y gn < & d <h 
tf T? $. 3i INtrCffiSl^JH £ fgS'T? $ £ <h # *. b tl Z o 

[0009] l-E^I^F^itRI : Janice M Reichert, Clark J Rosensweig, Laura B Faden & M 

atthew C Dewitz, Monoclonal antibody successes in the clinic., Nat. B 

iotechnoI. (2005) 23, 1073 - 1078 

: Pavlou AK, Belsey MJ., The therapeutic antibodies market 

to 2008., Eur J Pharm Biopharm. (2005) 59 (3), 389-396 

#^§^^11^3 : Monoclonal antibodies: versatile platforms for cancer im 

munotherapy. Weiner LM, Surana R, Wang S. Nat Rev Immunol. 2010 May;1 

0(5):317—27. 

: Innate and adaptive immune cells in the tumor microenvir 

onment, Thomas F Gajewski, Hans Schreiber & Yang-Xin Fu. Nature Immun 

ology 14, 1014-1022 (2013) 

#^§^^11^5 : Ant i -cytotoxic T lymphocyte antigen-4 antibodies in me la 

noma. Tosti G, Cocorocchio E, Pennacchioli E. Clin Cosmet Investig De 

rmatol. 2013 Oct 17;6:245—56 

: PD-1 as a potential target in cancer therapy. McDermott 

DF, Atkins MB. Cancer Med. 2013 Oct;2(5):662-73. 

:T cell exhaustion. E John Wherry. Nature Immunology, VOL 

UME 12 NUMBER 6 JUNE 2011:492-499. 

: Fc-dependent depletion of tumor-infiltrating regulatory 

T cells co-defines the efficacy of anti-CTLA-4 therapy against melano 

ma. Simpson TR1, Li F, MontaIvo-Ortiz W, Sepulveda MA, Bergerhoff K, 

Arce F, Roddie C, Henry JY, Yagita H, Wolchok JD, Peggs KS, Ravetch J 



WO 2015/174439 4 PCT/JP2015/063716 

V, Allison JP, Quezada SA. J Exp Med. 2013 Aug 26;210(9):1695-710. 

: Anti-CTLA-4 Antibodies of IgG2a Isotype Enhance Antitumo 

r Activity through Reduction of Intratumoral Regulatory T Cells, Mark 

J. Selby, John J. Engelhardt, Michael Ou i g Ley, Karla A. Henning, Tim 

othy Chen, Mohan Srinivasan, and Alan J. Korman, Cancer Immunol Res; 

1(1); 1-11. 

0 : The impact of Fc engineering on an an t i —CD19 antibody: 

increased Fcgamma receptor affinity enhances B-cell clearing in nonhu 

man primates. Zalevsky J, Leung IW, Karki S, Chu SY, Zhukovsky EA, De 

sjarlais JR, Carmichael DF, Lawrence CE. Blood. 2009 Apr 16;113(16):3 

735-43. 

1 : C u r i e L, T. J. et al. Specific recruitment of regulatory 

T cells in ovarian carcinoma fosters immune privilege and predicts r 

educed survival. Nature medicine 10, 942-949, doi:10.1038/nm1093 (200 

4). 

#^§^^11^12 : Sato, E. et al. Intraepithelial CD8+ tumor-infiltrating 

lymphocytes and a high CD8+/regulatory T cell ratio are associated w 

ith favorable prognosis in ovarian cancer. Proceedings of the Nationa 

I Academy of Sciences of the United States of America 102, 18538-1854 

3, do i:10.1073/pnas.0509182102 (2005). 

#^§^^11^13 : Kawaida, H. et al. Distribution of CD4+CD25high regulat 

ory T-cells in tumor-draining lymph nodes in patients with gastric ca 

ncer. The Journal of surgical research 124, 151-157, doi:10.1016/j.js 

s.2004.10.004 (2005). 

#^§^^11^14 : Kono, K. et al. CD4+CD25high regulatory T cells increas 

e with tumor stage in patients with gastric and esophageal cancers. C 

ancer immunology, immunotherapy : CII 55, 1064-1071, doi:10.1007/s002 

62-005-0092-8 (2006). 



WO 2015/174439 5 PCT/JP2015/063716 

: Hi raoka, N., Onozato, K., Kosuge, T. & Hirohashi, S. Pr 

evalence of F0XP3+ regulatory T cells increases during the progressio 

n of pancreatic ductal adenocarcinoma and its premalignant lesions. C 

linical cancer research : an official journal of the American Associa 

tion for Cancer Research 12, 5423-5434, doi:10.1158/1078—0432.CCR—06— 

0369 (2006). 

: Liotta, F. et al. Frequency of regulatory T cells in pe 

ripheral blood and in tumour-infiltrating lymphocytes correlates with 

poor prognosis in renal cell carcinoma. BJU international 107, 1500— 

1506, doi:10.1111/j.1464-410X.2010.09555.x (2011). 

#^§^^11^17 : Kobayashi, N. et al. F0XP3+ regulatory T cells affect t 

he development and progression of hepatocarcinogenesis. Clinical canc 

er research : an official journal of the American Association for Can 

cer Research 13, 902-911, doi: 10.1158/1078-0432.CCR-06-2363 (2007). 

#^§^^11^18 : Gobert, M. et al. Regulatory T cells recruited through 

CCL22/CCR4 are selectively activated in lymphoid infiltrates surround 

ing primary breast tumors and lead to an adverse clinical outcome. Ca 

ncer research 69, 2000-2009, doi:10.1158/0008-5472.CAN-08-2360 (2009) 

9 : Bates, G. J. et al. Quantification of regulatory T cell 

s enables the identification of high-risk breast cancer patients and 

those at risk of late relapse. Journal of clinical oncology : officia 

I journal of the American Society of Clinical Oncology 24, 5373-5380, 

do i:10.1200/JCO.2006.05.9584 (2006). 

#^§^^11^20 : Gerber, A. L. et a I. High expression of F0XP3 in primar 

y melanoma is associated with tumour progression. The British journal 

of dermatology 170, 103-109, doi:10.1111/bjd.12641 (2014). 

#M$fF£iK21 : Wang, Y. Y., He, X. Y., Cai, Y. Y., Wang, Z. J. & Lu, S 



WO 2015/174439 6 PCT/JP2015/063716 

. H. The variation of CD4+CD25+ regulatory T cells in the periphery b 

lood and tumor microenvironment of non-small cell lung cancer patient 

s and the downregulation effects induced by CpG ODN. Targeted oncolog 

y 6, 147-154, doi : 10.1007/s11523-011-0182-9 (2011). 

: de Vos van Steenwijk, P. J. et al. Tumor-infiltrating C 

D14-positive myeloid cells and CD8-positive T-cells prolong survival 

in patients with cervical carcinoma. International journal of cancer. 

Journal international du cancer 133, 2884-2894, doi:10.1002/ijc.2830 

9 (2013). 

#^§^^11^23 : Wai nwr ight, D. A., Dey, M., Chang, A. & Lesniak, M. S. 

Targeting Tregs in Malignant Brain Cancer: Overcoming IDO. Frontiers 

in immunology 4, 116, doi : 10.3389/fimmu.2013.00116 (2013). 

#^§^^11^24 : Yu, P. et al. Simultaneous inhibition of two regulatory 

T-cell subsets enhanced Inter leukin-15 efficacy in a prostate tumor 

model. Proceedings of the National Academy of Sciences of the United 

States of America 109, 6187-6192, doi: 10.1073/pnas.1203479109 (2012). 

#^§^^11^25 : Zheng, J., Liu, P. & Yang, X. YB-1 immunization combine 

d with regulatory T-cell depletion induces specific T-cell responses 

that protect against neuroblastoma in the early stage. Acta biochimic 

a et biophysica Sinica 44, 1006-1014, doi:10.1093/abbs/gms089 (2012). 

#^§^^11^26 : D' Arena, G. et al. Regulatory T-cell number is increase 

d in chronic lymphocytic leukemia patients and correlates with progre 

ssive disease. Leukemia research 35, 363-368, doi:10.1016/j. leukres.2 

010.08.010 (2011). 

#^§^^11^27 : French, J. D. et al. Tumor-associated lymphocytes and i 

ncreased FoxP3+ regulatory T cell frequency correlate with more aggre 

ssive papillary thyroid cancer. The Journal of clinical endocrinology 

and metabolism 95, 2325-2333, doi:10.1210/jc.2009-2564 (2010). 



WO 2015/174439 7 PCT/JP2015/063716 

#^§^^11^28 : Khan, A. R., Dovedi, S. J., Wilkinson, R. W. & Pritchar 

d, D. I. Tumor infiltrating regulatory T cells: tractable targets for 

immunotherapy. International reviews of immunology 29, 461-484, doi: 

10.3109/08830185.2010. 508854 (2010). 

#^§^^11^29 : Yang, Z. Z., Novak, A. J., Ziesmer, S. C., Witzig, T. E 

. & Ansel I, S. M. Attenuation of CD8+ T-cell function by CD4+CD25+ re 

gulatory T cells in B-cell non-Hodgkin's lymphoma. Cancer research 66 

, 10145-10152, doi: 10.1158/0008-5472.CAN-06-1822 (2006). 

#^§^^11^30 : Yang, Z. Z., Novak, A. J., Stenson, M. J., Witzig, T. E 

. & Ansel I, S. M. Intratumoral CD4+CD25+ regulatory T-ceIl-mediated s 

uppression of infiltrating CD4+ T cells in B-cell non-Hodgkin lymphom 

a. Blood 107, 3639-3646, doi: 10.1182/bLood-2005-08-3376 (2006). 

liiMI, t <fc Z> Z. £ T?£> 

^ o 

mmzm&tz thorns 
[0011] 

(TCR) 

cm & <fc xfmm mmomm iz%mt z izm-s L K-Z> A 
Dccstt^^f <fc y ^ ^ 
L/Co t/c, 

t" Z>Z.£. ifRT £H,!±! L /cQ 

[0012] 



WO 2015/174439 8 PCT/JP2015/063716 

[ 1 ] TIB CD KPW > ; 

• K^X TkX$ 

zmitzimst 
•?> i/Lj^lp'n''^^ o 

[2] $ywrr«xMfrr« 
C 1 ] (<-pE® ©irLj^lp'n''^^ o 

TLA4% PDU TIM3, LAG3, CD244 (2B4)% CD160, GARP% 0X40, CD137 (4-1BB) 

, CD25, VISTA, BTLA% TNFR25, CD57% KLRGU CCR2% CCR5, CCR6, CD39, CD7 

3S CD4% CD18, CD49b% CD1d, CD5, CD2U TIMU CD19, CD20% CD23, CD24% C 

D38, CD93, IgM% B220(CD45R), CD317, PD-LU CD11 b. Ly6G, ICAM-U FAP% 

PDGFR, Podoplanin;&tmGITfr£Mtfft£lNl*ftfr©#?-C£>£, C 1 ] iZ 

TLA4% TIM3, LAG3, CD137 (4-1BB), CD25, CCR5, CCR6, CD38, TIGIT, ££ 

XfOMQfrbM&tlZ^ttlfrfDftT'ZfoZs C3] JCiB^rotrCJl^^^o 

c5] K* -< K* -< 
en C4] (D^tnfiHz$m(D#im^fiTo 
c6] K* -f >M3i^ K* -< y-zfo%s c i ) ^ 

*Q [4] ftAv(<-pE®©i/Lj^fp*n*^"f'o 

[7] FcRnf^ KPW [1] [6] ©IN-f ftAHCsEit 

©i/Lj^ip'n''^^ o 

[8] FcRnl^n" 'f $KW(DFcvM^~£'fc>&s [7] (C|E®©^/Lj^ip*n 

[9] FcRnf^KpW yt\ Fey 



WO 2015/174439 9 PCT/JP2015/063716 

[1 o] [1] [9] 

[in cn frb ci o] 
LT"atj\ IIIMo 

[12] en ci o] 

[13] [12] lz 

[1 4] Tflffljj&lCcfcSPMtf, [1 

3] (C|ES©E^I^o 

Z>s [12] [1 4] ©IN-fftAHCiB^roHllM^o 

[16] CTLA4, PDU TIM3, LAG3, CD244 (2B4), CD 

160, GARP% OX40% CD137 (4-1BB), CD25, VISTA, BTLA% TNFR25, CD57% KLRG 

U CCR2% CCR5, CCR6, CD39, CD73, CD4% CD 18, CD49b, CD1d, CD5, CD2U T 

IMU CD19, CD20% CD23, CD24% CD38, CD93, IgM% B220(CD45R), CD317, PD-

LU CD11 b% Ly6G, ICAM-U FAP% PDGFR, Podoplanin&tfTIGITfrbM£tlZ> 

^Ttlfr(Dft?$:%mTZ>mm(D}fr&T:'foZs [12] [1 4] (O^t 
tL3bHCiB^©HHM^o 
[1 7] msm%yefes, ci n ci 6] <D^tntHz$m(Dmmm 

$$)o 

[is] $mm. mm. -kMm. 
mfeMs mmts tuim^ tmmms tsttu 
v/tsit 

[1 9] fu§E [1] ~ [10] ©l\-fftAHClE^rotrCJl^^^?t/c&fu§E 
ci 1] ~ [is] <Dvtnfriz3zm<DmMmf&yi}%i9Lj3-t2>T.&%-Sb\ 



WO 2015/174439 10 PCT/JP2015/063716 

L < alitor ZJD%0 

[2 0] mmmomm, mmmmomt 
mumznt u < it^mz&^xfemt 
£/c#)CDiuIB [1] ~ [10] ©l^lf ftAHC|B1il©:fciJJi$p^^? S/cl&ftJEB 

[1 1] ~ [18] ©U-fftAHCsBlfcroiSHfliJ^o 

[21] fulB [1 1 ] ~ [18] 0^Tft;6MC§ES©EliMj$t)©S^C£ 

tt£s fulB C1 ] ~ [10] (D^tMHZUWMDtiiM&'SftTfDfemo 

[2 2] tuiB [ 1) ~ c 1 o] (Di^tntiHzmmvmm^'frTiki&mTz 
i5fi£#t,\ BUIB ci i ] ~ ci 8] 

s/c, -&mm 
m^wnommzm^z>tcsb(D*v btzMt&o ztc. 

n&mmomitizsttz&mizMtz0 t/c. 
tztctixD, #c jgipt/c&BJU©nizmt^o 

[0014] [^1]^«±(C^Il-r^^Jl^T*±^^Il-r^CD3^^Ti)-*^tt 

trctt (c j; £ 

[ ̂  2-1 ] trCCD3tn;^ (C £ S ft £ Ti|ffl J® ± © CD3 m <D$&WZ&2> T« m 
TUfsM-Z'foZ) o 
[ID2-2]^CD3^IZ J: 3IW~T«±©CD3m(D^TW&WZIbZo 
[®3]^CTLA4/CD3-fi#at4K'(*"e(i, !^-$iJ^Pt4T|ffl®±©CTLA4,hCD3(C^ 
tt£ggflSZ.Z>Z.£lZ&Vs I7i^-T«<h»Pt4T«0«f?^ 
jgte&c: b%:\,\z£ 
JS"e £> lJ trCH CTLA4 £ §S:#6 £ ft T ̂  £ ft £ (C PS£ £ ft £ £ £ \t ft 

[^4]KCTLA4/CD3-fi#St4K^(C J:§l7i^ -T«±©CD3<h»Pt£T 



WO 2015/174439 11 PCT/JP2015/063716 

l)Mi# CTLA4£ §E$J£tir^z>t>\ zfte>(c 

o 

[^5]trC-7 7 XCTLA4^hUH02hUL01 -mFa55©^ 7 XCTLA4fgI|i|fflfe>tf 1" £AD 

CC)gt4 ^ HI T $j •!> 0 

[H6]K^7XCTLA4/KT7XCD3-fi#attK^ (hUH02UL01/2C11-F760) © 

7^7 CTLA4fg3ll»C MTZ> «{t 

[^7-1 ]"777vCTLA4|p-n 7XD3|^r tf—X©, trC"777XTLA4/}/[ 

V 7 XCD3 - (C <fc £ H^g©8t;§:^ "C& £ o 

[^7-2] "7 7 7vCTLA4|p-n tf—X <h "7 7 7XD3|^r tf—X©, trC"7 7 7XTLA4/}/[ 

(N=3) %%i[,tcm-efoZo 

9=7 7 &£)iy£i£ll©¥^<h*I3MI^£^ Lt^So 

[^7-3]"777VCTLA4/T'77XD3|^rtf-X^7^7XD3i^rtT—X©, 

XCTLA4/ftv7XCD3=fi^1£fttelC<fc£ll^^i8©^m£^Lfc^-C£>£ 

o 7 "7 7 ^/ly/Eip^©^-^!®£-^k.7i\ LTl^o 

[^7-4] "7 7 7VCTLA4/T' 7 7XD3|^r ¥~X£ ~7 7 7XD3i^r tT—X©, trC"7 7 

XCTLA4/^v7XCD3=fi^1£^ftlC<fc£ll^g©$E;M-C£>£o 

[^8]trC-7 7XCTLA4tn;^ (hUH02hUL01-mFa55, ADCCii&irCtiO £J;tfl5v7 7 

XCTLA4/K^7XCD3-M^Stt^ (hUH02UL01/2C11-F760, TlfflJ® 'J $4 U 

^ hfift (T cell redirecting antibody) ) ©ffi^SF^x-^ (i. t.) (C<£'I>7' 

•^X^:ll^lffli§ttCT26. WTtCMT^) in vivo$KMM^^%7F;1tM~£'fc>Z> (i§-£¥n 

=2% -Juv Mi&4ift©lfiJiftflt£^t") o 

[H19]K^7XCTLA4/KT7XCD3-fi^att^ (hUH02UL01/2C11-F760, T 

tt'j^^W) mmmm (i.t.) (i.v.) iz 
£<5 ^7 7v^H^ilffl®ttCT26. •& in vivo;tftffij®&b:^£^"f l§IT£>£> 

(^n=5, 7°P>> h(i^¥©Sfi^^¥i^Ll+^{I^^^'r) o 

[^10-1]|l^Afi5fe©PBMC(C>^LT. =1 > h P-M/LI* (control) £<£##[ 

t; KCTLA4/KH KCD3-*^Stt^ (TRAB) £7BP^J5J^ CD25£J:tfCD4 



WO 2015/174439 12 PCT/JP2015/063716 

5RACD^§iiIZ&-3TL fc ^ £ <j\ "t" l§l "C & £> 0 

[H10-2]|l^Afi5fe(Z)PBMC(C>^LT. =l>hP-M/C{* (control) £<£##[ 

t: KCTLA4/KH KCD3-fi^Stt^ (TRAB) £7BF^J5J&&. CD25£<fctfCD4 

5Rk(D%imz&-j^xnm^ntcmmimmm^(Dm/Mimmm dreg) ©ty 
'ntkTjk'tM'^fo&o 

[H10-3]|l^Afi5fe(Z)PBMC(C>^LT. =l>hP-M/C{* (control) £<£##[ 

t: KCTLA4/KH hCD3-fi^attK{* (TRAB) £7BF^J5J&&. CD25£<fctfCD4 

5Rk(D%imz&-j^xmw^ntcJLy JL<P^-nrn (Teff) ( 
Treg) (Dtt (Teff/Treg) 

[H11-1]ll^Afi5fe(Z)PBMC(C>^LT. =l>hP-M/C{* (control) £<£##[ 

t: KCTLA4/KH hCD3-fi^attK{* (TRAB) £7BF^J5J&&. FoxP3£<fctfCD 

45RA^I1 IZ&-3VT CD4Pft£« £ MT L /c ISII £ ̂  1" H£ 0 

[H11-2]|l^Afi5fe(Z)PBMC(C>^LT. =l>hP—M/LI* (control) £<£##[ 

t: KCTLA4/KH hCD3-fi^attJ/C{* (TRAB) £7BF^J5J&&. FoxP3£<fctfCD 

45Rmmz&^x^zmn^ntcCMmmmm*(D%mmmm (Treg) ©ty^-

[H11-3]|l^Afi5fe(Z)PBMC(C>^LT. ^>hP-J« (control) £<£##[ 

t: KCTLA4/KH hCD3-fi^attK{* (TRAB) £7BF^J5J&&. FoxP3£<fctfCD 

45Rmimz&-j^xmw^ntcJLy JL<P^-nrn (Teff) a 
reg) ©J;b (Teff/Treg) HITS)50 

[H12]IgGU IgG2% IgG3&tf IgG4©Fc^£*t$f £ T $ 7 m%&£. kabat 

(*BJ^#IC£INTEU INDEX £ ft £) £<DM&%£i 

TM~Z$>2>o 

[H13]{ltAfi5fe©PBMC(C^LT. KLAG3/KH KCD3-fi^Stt^ (T 

RAB) £4£/C&6BP^J5J^£S CD25£ <fctfCD45RA©fg^Cg^lNTCD4R§1£*iffl 

SS £ Mtir L /C IP ̂  £ ii\ T HI "C £> £ o 

[H14]{ltAfi5fe©PBMC(C^LT. KLAG3/KH KCD3-fi^Stt^ (T 

RAB) £4£/c&6BP^J5J^ CD25£<£tJ^D45RA©fgIl(cS^VTf+JI£ft/c 



WO 2015/174439 13 PCT/JP2015/063716 

CD4PftMJ^©frJM£T« (Treg) (Dt\\^^tmXfcZ>o 

[H15]{ltAfi5fe©PBMC(C^LT. KLAG3/KH KCD3-fi^Stt^ (T 

RAB) £4£/C&6BP^J5J^£S CD25£i:t^D45RA©fgIl(cS-3VTf+JI£tltc 

cMmmmm*(D±7-nm (Teff) aiBttTH® (Treg) cott a 
eff/Treg) HITS)50 

[H16]{ltAfi5fe©PBMC(C^LT. KOX40/KH KCD3-fi^Stt^ (T 
RAB) £7BF^J5J&&. Cd25&£X?CM5RIK(Dmmz.&'j^TCMmiMm%mfT 
L tc In W: & ̂  T HI T fc> Z) o 

[H17]{ltAfi5fe©PBMC(C^LT. KOX40/KH KCD3-fi^Stt^ (T 

RAB) £7BF^J5J&&. CD25fc^t/CD45RA^Il(cS^\NTl+®^tl/cCD4PittT 

mm*(DUM$.nm (Treg) 

[H18]{ltAfi5fe©PBMC(C^LT. KOX40/KH KCD3-fi^Stt^ (T 

RAB) £7B^J5J&&. CD25fc^t/CD45RA^Il(cS^\NTl+®^tl/cCD4PittT 

»©I7I^-T1| (Teff) <h»Pt£T« (Treg) (Dtt (Teff/Treg 

) tkTF'tM'Z'fo&o 

mmzmMtztctimm 
[0015] biTv-Mmits ^>tcisb 

ti&o 

[0016] 

*fgBJ^Cil3tt£ rtrCJl^^?j *fgB£© n±^Kp<-r>J 

5 7$ y^ij£J2Ui©S;*£^-f £ 

?•$) ? T t <£ INo £ /c, U ^ 7°^ K\ fo%>^&-&J&7& u ^ 7°^ K\ II 

[0017] ^%Rft(D$KWs§ni3'jrr-F(DiS-^ H/N^!J<h LTs ^^©Fc^Ii^C# ̂ tl^FcRn 

KPW £teF*3lc£-5;*ft 

fc* LTs >/^S(c^©FcR 
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K* -f y^mw u FcRn^^L/c >j +M t 'J 
^ ib>tlX\,sZ>0 

[0018] *fgBJ^C£lNT, rFcRnHe^K^'T >J FcRn(C>tf 

ZbOVfotllfftlzmfeZtlts FcRn^SS^t" £ 

L% FcRn(C£ K* 

-T><hLT(is FcRn^KJ1^1-^K^(Z)pr^I±i, Fab, }/L{*(Z)FC$I 

J& dtl^©lfr^s TJiy^y KPW >3, t: Mfitff 

>(HSA)% h^>7>7x U ^tl^o t/c, FcRn^^SWtC^^f S 

\!*<<>£LT&s ±j&(DFcRnlzW&H&'&tZ KPW yiZttLXUfc 

K*-<>^we>ti&0 IA^H©lotux 

o C^T\ rFc^j <h LTs ^$^IgGG5fe©Fc^£ffllN£C:£ 

tfX$2>0 5^MIgG<h&, 5^CJl,!±!£ft£IgG<h^]-07$ 7ItlB?y£S 

#U VffWjafc^Ccfcy^fttolCP-
XlzMTZtfij^??- FZmMtZo hIgG<h&5^Mt: hlg 

GU 5^MHhIgG2, 5^MHhIgG3, SlgG^^^E^-TSo ^ 

t: KlgGU t: KlgG2 

, HKIgG3, t KIgG4^©^^I±i«h LT(i. £*ti&©7 

• $ -f 7°IB^[J^"Sequences of proteins of immunological interest, NIH Pu 

bL icat ion No. 91-3242 (C IE® £ tlT 

fcoTt^o ^ICt: hlgGI CDHB^U^: LT(i, EU^->/< U 3 5 6 ~ 3 5 

8#@©7$y sura #DEL-C£> o x t EEM-C& O T t <fc 
[0019] tfCttCDFc^Ji*: LT^ 0!J;LtfIgAU IgA2, IgD, IgE, IgGU IgG2. IgG3 

, IgG4% IgM^7°0Fc1M^#£LT^£o *fgB£©ftte©Fc^tt, MA. 

sigGtn;^a5fe©Fc^Ji^ffliNi>c:^^-e$i>o 
LTs ^§yigG©^t^. 3it&mk\*l9M%BM£ 

(IB^S^: 1) . \*IgG<2%&MtTZ>Mi%ffl£ (IB 

^y#^ : 2) , hlgGS^^-t^tlM (IB^S^ : 3) , ^ 
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^ tl£o 

[0020] s ? n—i~Ji/tn;#§0tn;#&'<7%> 
>^(DSBMfrmBmizr%tfr>mLfcmizs mn^y°u^^yAti^As $> 
£^£70PTM >G^^ A(CPM^i±/cti(c, M^)^i±i/<-> 7 7-^ci: y 

i±i $ -t± & d ^ iz & y tm (c ixt# ̂  tit# & o ^^ & m a m fimmm t L T & P 
H#0S¥fli©J5J&£#£Sg^tcis^f & o (C £ y ^ y ^ • -i-)im^(D^K 

•So 

[0021] 7^-f 7°&, IgGU IgG2 

, IgG3% IgG4©^7-r 7^-r 7°©^t^I±i^ CyU Cy2, Cy3 

, Cy4<hPmtlT^£0 HKCrU Cy2, Cy3, Cy4(DFc$m%mi&tZ># 

vu? K©7$yiti3^y^\ i3^y#^: 5, 6, 7, sicfly^n*,, & 

kabat©EU:h>/<'J (*BMffl» 

(Cfc^TEU INDEX<htPMtl£) 2(C^£tlT^£0 

[0022] Fc^i^i, =*©&$£, m.W\(DV7s)Vy J Kl^^2^(Z)filI^ 

tl£i: 9 tCCH1 KP< -T >£<*:t/CH2 KP< -f 

#^"^©811^:#^(ab' )2^:P^^/c^I±i(Z) d <h £IN 9 0 ^M^iZ^X 

igGu w, igG3, igG4^y 

nT4yM3 7MzykW-ZtitcMft%nfe&T2>ztlz&?TtRi&lz%m-Zti 

m%o frfr£gfift#$S¥fli£ UTttpH#©gm©J5^#^jS^tcsS^f 

£ d <h (C <£ y frj Rg ft (C F (ab') 2 £ £ 1; £ <£ 9 (C ±m#ifa £ 58it L ?# £ t ©T? & 

ft^i£©pg^&£tit\ $]*.&\ ^7°v>^7^ v>^wj^-e^£0 

[0023] *fgB£©FcRn^ KP< -f > <h LT^ JftlCFcy 

c^T\ FcrS^ft (*0Mffl»"mFcy 

Hz7°^—s Fey R^/c(iFcgR<hlE®t"'2) d. £ tf-foZ)) <h(i% IgGU IgG2% Ig 
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G3% IgG4©Fc1I^Ci^U#£S#{*£^\ ^IttotCFcy 

=£• tC =l — >/<?W<D7 7 $ 'J — >/<— 

0 t: KTii. d©7 7 $ 'J-izlts T4 V7*—AFcyRIa, FcyRIb£<fctfF 

cyRIc£#frFcyRI (CD64) ; jM V 7 * - AFc y RHa (7 P^-f7°H131 (H 

§y) £<fctfR131 (R§y) , FcyRIIb (FcyRIIb-1£<fctfFcyRIIb-2£ 

£J;tfFcyRIIc£^fcfcyRII (CD32) ; V 7 *-AFc y RI 

Ha {TU$4 7°V158£i:t/F158£#fr) £<fctfFcyRIIIb CPP^-f 7°FcyR 

IIIb-NA1£J;tfFcyRIIIb-NA2£^fr) £#frFcyRIII (CD16) , MtflClNfr 

t£Z>%3%%(D\l SFcyRjUSfcttFcyRjM 7 7 X - A t P * -f 7°t # 

t(Zm£&^0 Fc y R(i% tk ^77>, 7 v 

k \,\fr 
V^XFcyRjUlCtt, Fey RI (CD64) , FcyRII (CD3 

2) % FcyRIII (CD16) £<£tfFcyRIII-2 (CD16-2) % 

©V^T.FcyRjUSfc&FcyRjM V7^-ASfc(i7P^'f 

, d9 L/cFcy^#^(Z)M^^y«h LTtit KFcyR 

1 (CD64) % FcyRIIa (CD32) % FcyRIIb (CD32) % FcyRIIIa (CD16) RXf 

/XttFcyRIIIb (CD16) tfmfbtlZo 

[0024] FcyR(C(i% ITAM(Immunoreceptor tyrosine-based activation motif)^:^ 

Hz 7° $ — t. ITIM (immuno receptor tyros i ne-based inhibitory mot 

if)£t^»JSyU-te7°^-;6*#£'t£o FcyRttFcyRI, FcyRIIa Rs FeyR 

Ha H% FcyRIIIa, FcyRIIIbCD^tt^FcyR£s FcyRIIbCDtCp^ySUFcyRlC# 

[0025] FcyRICD^'J ^ti^tiNM_000566. 3 

^.t/NP 000557.1 FcyRIIa©^ 'J Z 0 KiB^lJ&TJ* j7$ 7ItlB^Kis 

^tl^tlBC020823.1&tMAH20823. HC, FcyRIIb©#1; KSB5US. 

^ft^ftBC146678.1&tMAI46679. HC, Fey RIIIaCD#'J 

FffimRXfJ7 $ SMMm&s ^tl^tlBC033678.1&tMAH33678.1 

(C% MtHCFcyRIIIb©# U 3 ̂  
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BC128562.1&TMAI28563. HC§Eii£ftT^£ (RefSeqg®#^) 0 FeyR 

IlalCtt, FcyRIIa© 131 #@©7$ (H§H) 

-> (R§y) (cs^^ti/c2fflii©afe?#sy^#s'r^ (J. EXP. Med, 172, 
19-25, 1990) o t/c. Fey RIIb(C Fey RIIb©232#@ ©7 $ J V 

I=K^> (i§y) (T§yncs^ti/c2ffl§i©»{s?#5y 

(Arthritis. Rheum. 46: 1242-1254 (2002)) 0 t/c, FcyRIIIa 

FcyRIIIa©158#@©7$ > (VM) x " 

"> (F§k) (CS^^tl/c2ffl|I©a{s?#M^#S'r^ (J. Clin. Invest. 

100(5): 1059-1070 (1997)) 0 t/c. FeyRIIIb(C&, NAIMs NA2Sy©2ffl|I 

©m{s?#5^#£-t£ (J. Clin. Invest. 85: 1287-1295 (1990)) 0 

[0026] FACS, ELISA7* 

— ~?y k ALPHAS 0 'J — y (Amp I i f i ed Luminescent Proximity Homogeneous 

Assay)^®7°^X^>«P,l(SPR)Il^^^ffl L/cBIACORE;£^ Jl^P©^)i 

(Ci:^T5ilH'r^d^:^-e$^(Proc. Natl. Acad. Sci. USA (2006) 103 (1 

1), 4005-4010)o 

[0027] ALPHAS 0 'J-y K^- 7^7 -fe 7°^-©2^© &ALPHA 

P^-(Ci:-3TT§E©JliI(cS-3VT^te£ti£0 K^--^-X(CiS 

, 2^©^-XMSL/c^H©0t(C©^ U-

tr-XF»3©7* h-tzV^-f+f-&, J13S© 

»^^^n©-fiii»(c^-r^0 -fiintmti K^--tr-xjiatc 
MU E&UTlN^^tX^-kr-XlCliJgT^kr-Xfc©^^ 

U stitto(c^;6^!±!£ti£o K-f-kT-XlzUfc-SLtcftT 

£7<7t7°$- tr-XlC^ <h $ K^- tT-

X©0£t Z> -fiillt*7 £ -tr 7°^ - tT•- X (C l!lJg L ft IN /c 6b, 

[0028] 0U FcRn^ F * 4 y £ L T */[{*© Fc^M£#fril£-

. fcy^nrnztttz^zmtz 
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Kbtltc ̂ SF c^I±i % M t Z> trC J1 % m 

ML, 7<7iz 

-Jf-V-XlZ&VJlsfTXyS h7>X7i7-^ (GST) -ZfMfrZtltt 

if 
U520-620 nm© 

i/?j-Jls&^'f £o MMFcvM^&^T•SirLj^lp'n^?y-fb L^^Nii-nx 

£ £ K J: ^ 

irLMHS'Sft?&Su Lfo-NHS-kT*^ ^£El vT kT*^>4bf 

£C<!:tt&fc]-C£>£0 FcrS^tt^GSTT^^bT*^^ UTtt, FcrS^ 

{^^:Z| — K If •!> # U 5?y7 U ^ 51 K <h GST ^ zi — K "3" -i> <J\ 'J 5? y7 U ^ 51 K^r'f V 

7 U — Atlp IfcHplfef ^ — U/clffliS^tCJj 

^rmMbs </)i$3Lxyt)7A%m^TmmTz>^nm 
•2>o t#^ft/c:>y^JU(£$yx.W:GRAPHPAD PRISM (GraphPadtt, San Diego) H 

®V7 K ^ x77;&ffll/NX#$7lff^[°]|Ji^?+/T;&^USt"'2) —pMilln" (one-site co 

mpet i t ion) JtT\Jl4C3j§n,£l±£> Z. £ lZ<k lJ ^jiUC^/r^ tl%>0 

[0029] tmitmtkwimtz^no-n vjftyv) *izyy—?v7<D&mm±. 
ics^u ty^-^vX(Dm{m^&miik£i3^x(D]$in^x±mitz> 
&o[z%*^Tz>ts mi%o-mzmttmm&TLtc^ft (SPR*>^U 
) «$ti5o £$lfta>ffe;& (7^-f K) £-fe>-tf— 

3- v 7°(0mm IZffi L V ft y K £ 7 i~ 7 -f S m^-fb ̂  tlT tN -2. 

U ffv U -fey-tl—^®0^©®®T^3b^bf 

-So Z<Dm$t&<Dg.4tlZ£<'Js SPR*>^JUCDftSj&<$/7 (&iz$&'&tf 

•!> £ ^y^JUCD'fiS&M'i)) o BiacorevTv7^A(i±IE(Z)'>'7 h t^i 

^/ly^x^— $ £ dz>"t — ^7A) O Jz.yJtf — J7=?k.<D-h — ~? 

±xiot}4 ^•X'f ^X : |p-n3lS^^ (ka) <h^?H3SS^^(kd) 

(KD) tf3cg>£>ft£0 BIACORE^-etiPI^IU^tJf 
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PI^flU^0^!lttProc. Natl. Acad. Sci. USA (2006) 103 (11 

), 4005-4010(C£lNT§Ei6£tlT^£o 

[0030] tit 

s ±§E©fl¥#r^lCg^lNT, MM (PVhP-JU) 

ms^mztmLT. 
ti\ 50°/ol^Ts &tL< (i45°/ol^Ts 40°/ol^Ts 35%1^TS 30%1^TS 20% 

15%J^l~F% L< tt10%J^"F, 9%£IT. 8%£IT, 7%J2TFN 6 

%UTs 5%UTs 4%UTs 3%UTs 2°MT, 1 %UT(DZ 

£&ls?o 

[0031] LT^ IgGU IgG2% IgG3X&IgG4^ 

y <7 n-1-J[/$il*(DFc%m%:<atS- F* 4 

HZa£FcftM<Dffi£tts Ifl^U#^ : 1 (RefSeqg®#^AAC82527.1© 

n^zmm s : 2 (RefSeqgti#^AAB59393.1 ©N^CAttflp) , IB 

: 3 (RefSeqgii#^CAA27268. 1 ©N^CAttflp) , IB^U#^ : 4 (RefSe 

qg®#^AAB59394.1 ©N^(CA{\tJP) (ClES^tlT^^o t/c, fo&'&feCDJ7 

4 v^^ LT 

i;Tm^z>ztiz£^Ts mt>Mm*tfMtz>^mz&z>vc 

±IE©i;9(cLT, Fcr 

mtz> trcjznz>0 

[0032] zo^^t^mwomt LT(i, EU^->/<U > tl£ 7 $ 

yit-e^)^231A-238S(Z)^^ (WO 2009/011941) % C226S, C229S, P238S, (C2 

20S) (J.Rheumatol (2007) 34, 11) % C226S% C229S (Hum.Antibod.Hybridom 

as (1990) 1(1), 47-54) % C226S, C229S, E233P, L234V, L235A (Blood (20 

07) 109, 1185-1192) WCSb^o 

[0033] V^-T 7°(D#il*(Dfc$m%:Ml&tZ>J7$ 

, EU^">/<U >y(C^T^£ft£T§E©^-ftlfr©:P$ JWi : 220fe% 22 
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6{\LS 229{\LS 23 ]{\LS 232{\LS 233{\LS 234{\LS 235{\LS 236fe, 237{\LS 238fe, 2 

39itls 24264i\Ls 265{is 266{is 267{i% 269{is 27295{is 296{is 

297fe% 298fe, 299fe, 300fe, 325fe, 327fe% 328fe, 329fe, 330fe, 331fe 
, 332{4^s^^tirbtiz0 

Fcmm<D&MV$>&iri#<DT'rvf'rytLTl£ftlzmfc$ti?s IgGU IgG 
2, IgG3X&IgG4^ S ? • t £ ft?#£ 

[0034] EU-fyj^)y?\z 

^T^£ti£T§E©^-ftifr©s^ (^^EU^->/<Uy^/iz^x^ 
yi£$is©fes, ^©ituicfts-r*-:*:^©^ yitlE-^ 

S^tu©7$ sMB&s &.^<D®.lztiLmtZ-$:^<DJ7$. 
©7$ymms^tti'e'timt) •. 
(a) L234F, L235E, P331S, 

(b) C226S, C229S, P238S, 

(c) C226S, C229S, 

(d) C226S, C229S, E233P, L234V, L235A 

Xtts 23]{±fr^2381±®7~i 

si m&Gtz trcjt £ nm & 0 

[0035] t/c, l$m%W(DFrtmikm&tZ>7^JWL(Dot>, EU>?lZft 
oT^£ft£T§E©lNl*ftfr©S& (IS^tfEU-f V-K'J 
^ tlS T7 $ y M$£&CD&SS $&^(Dmil'Zl\LST:Z>— i^©;7^ y IIIE-^-^S 
^tu©7$ SMB&S &.^<D®.lztiLmtZ-$:^<DJ7$. yitlE-^^S^m© 

(e) H2680, V309L, A330S, P331S 

(f) V234A 

(g) G237A 

(h) V234A, G237A 

(i) A235E, G237A 
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(j) V234A, A235E, G237A 

£ tlT IN £ FcSI±it Z fc £ tit# £ o 

[0036] £fc% IgG3&l#<DFc&l$&M$TZ'j7$ EU>?lZfi£ 

z>rftfe$tlZ~F5B<D^Ttlfr<DS& (IS^tfEU-f V-K'J 

^ tiS T7 $ s ^^(DrnJlzteSTZ—J?;^®;7^ s 

&MS<D7$SMB&S ^(DmztiLSTZ-X&OTS SM5B^tfS&&<D •• 
(k) F241A 

(I) D265A 

(m) V264A 

£ tlT IN Z FclMUZ^t £ trCJ!^#? £ £ tit# £ 0 

[0037] t/c, IgG4^©FcSI±i^^-r^7$yit©9t». EU^V/<'J 

oT^^tLS"FiB©lN-ftL3bN0S^ (IS^tfEU-f V-K'J 

^ ti&j7 $ y —Jt^cDT7^. s 

smm&s ^(DrnzftsTz-x^oTs 
7$ yit^S^^tl^tl^-T) : 

(n) L235A, G237A, E318A 

(o) L235E 

(p) F234A, L235A 

A<Jfe£ tlT IN Z FclMUZ^t £ trCJ!^#? fc £ tit# £ 0 

[0038] b^Mt LTs h W^OFc^^mmt Z> T $ 

Jl10 9^ EU^->/<U >^JC^oT^^tLi>"FiB©lN-ftL3bN©7$ yit 

: 233fe, 234fe% 235fe, 236fe, 237fe% 327fe% 330fe, 331fe^\ ^"t^I 

gG2£fcttIgG4lC£lNT;£©EU-f VA'J J IttCS^tlT 

IN Z Fc$m %MTZ> trCJl^^? tfm IfbtlZo 

[0039] b^Mt bXs KIgG1^©FcSI±i^^'r^7$ 

JWi(Dot>, EU-fyjV) V^CtfcoT^Stl^TIEroiN-ftlJbN-^Xtt^ 

tUUifiDj7^ yit : 234{i% 235fe, 297fttfffe© J oTS&£tlT 
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IN £ fc$m MTM IzmfbtlZo M.M1k IZ t Z> T 
$ 234fe% 235fe, 297{4©lN-fn3bN-^X 
& ̂  tm±© 7 $ y 7 7 - > iz ^ nr IN s fc^m t z> trcn^ 

LIN0 

[0040] ^©ffe©$?3i lAN0!l£ UT, IgG1^0FcSI±i^lij^'r^7$ JW.(Dot> 

X £ ftT IN 3 Fcllii£^ 1" £ trCJ!^#? $?SS(C#If £> ft£ 0 

yit©ffl§I&^CPg££ftftlN^\ 265{i©7$ JWf7=? -
y iZS^£ tlX IN 3 FcSI±if £ JrCJ!^#?(CU£ L INQ 

[0041] *f%w<Dfcm&'&ft:?tz$3iti2> 
(D$tmzf£mbxvz#?izn&<&tz\:*<<y] RX? 

9) i/ts -^ft^ftl(DtriM(D—nPSfc&^nPlC^JttolClp-n'f Ls 

^£© <fc 9 K^-f >(h It, 00*. tf. 

KP< -f ><h LT#Hf £>ft£0 trCJl©^?fi3b^$lNjf^ trC^rotrCJl^ 

^MmZtt.lWsCD'ft^'frlZCDfr^t 2>ZL£tfX$2>o tf 

h-70<hPMft£o trCH^ K* -f Vtt-RT^ K* -f > 

^"-JJl^fttf^o (VL 

) tsmmm^^m (VH) z.oLtc^m^^^^yomtL 
T(is TscFv (single chain Fv) J „ (single chain antibody 

) J % TFVJ „ TscFv2 (single chain Fv 2) J % TFabJ TF(ab')2J 

m-fftrMzmi hUZ>a 

[0042] dd-e, 

ZmmZGLTVtl&ftlzmfcZtlt. »Pt£T«(regulatory T 

cell (Treg))% (exhausetd T cell)% MDSC (myeloma derived stro 

mal cell) % TAM (tumor associated macrophage)^ Tr1 (induced regulator 

y T cell)% TADC(tumor-associated dendritic cell)% TAN(tumor-associate 

d neutrophil)^ CAF (cancer-associated fibroblast)^ Breg (regulatory B 
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celQf^W^tu 

IA\ 
CTLA4, PDU TIM3, LAG-3, CD244 (2 

B4)% CD160, GARP% 0X40, CD137 (4-1BB), CD25, VISTA, VISATA, BTLA% TNF 

R25, CD57% KLRGU CCR2% CCR5, CCR6, CD39, CD73, CD4% CD18, CD49b, CD1 

d, CD5, CD2U TIMU CD19, CD20% CD23, CD24% CD38, CD93, IgM% B220(CD4 

5R)% CD317, PD-LU CD11b. Ly6G, ICAM-1, FAP% PDGFR, Podoplanin, TIGIT 

mtfmihti&0 z.nh(D^(Dot>, -fcwmiut;yoiMMttzz 
m?L&s 

(CD4\ CD25hi9h, CD45RA") 

&&CTLA4, TIM3, LAG3, CD137(4-1BB), CD25, CCR5, CCR6, CD38, ^tfTIGI 

wm-f btiz0 

CTLA4, LAG3, OX40^£>tf ^tl£0 

[0043] *fgBJ^C£lNT. r»pf£T«J £&, 

ZtcltoCDfkCDU 
Gummas cD4tL<&cD8 

(Treg) iZ#m-ZtlZo CD4 Tregtt^tftlC 

CD25<hFoxP3^r^ii L1*1 SttTreglffl® (natural Tregsfe L < (inTregs 

iJto&Treg (iTregs) iTreg(C(£Foxp3+ Treg<hFop3" Treg^ 

#au FoxP3- Treg&^7°I Treg (Tr1) t tlZ0 TrHC*I<!s/)T«l L/c 

ttft£J#-^Treg<h LTCD4+CD25+LAG3+ Treg^££tir^Z (Proc Natl Acad 

Sci USA. 2009) 0 t/cTreglffl^Tii, CD127©^H^€T £ t fcSP 

entfiy, CD127l0CD25hMnt (CD127tf{£fgSL CD25^im~^MJ 

tH0) Foxp3Pitt©^T(Z)Treg^0^#^o CD8 TregfcfcfrttTr 

eg^^ttTregJC^^^nSo fu^£CD8+CD122+ Treg<h LT^I^tU 

(i0a-1a^SttCD8+ Treg<h LT^I£tlT^£0 Tregte, U 

T&ztmp^nray, CTLA4% PDU TIM3, LAG34^©^HM^±#LT 
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&y. LT&. d© 

IANO 

[0044] t/c, *fgBJ^Cil3lNT. r^T«j 

-f >®i7x*^L<n£y. L 

%my-4 y*kmiitz>z.t-frb, mm^±(Dfrt£bt, 
^T»Jto(Ctll<o ^T«(ii(CPD1©^Il^±#LT^^ (Nature 43 

9, 682-687 (2006)) 0 £fcPDICDffelC. LAG-3, CD244 (2B4). CD160, TIM-3 

„ LTl/N'2) (Nature Immunology Volume: 12, 

Pages: 492-499 Year published: (2011) )Q ^•%BR(D%jiJWs$n'a ^^CD$n*n 

F * 4 y m^t Z (D <fc 9 $? £ L IN0 

[0045] t/c. 

w111 & 7-^Tt <fc IN0 7y7°$ 

LTffigftt(m£CD3T£>£o 

[0046] T«S#l*<hLT&. RT^^Tfc <fc^ U £tH±iTfc <fcifS L 

KPW £ikf K-7°(i^tTl±i(c#S'r^xt:0 

h-7°T&£0 LT. 0J;LtfRefSeqg&#^CAA26636.1CDT 

(IB^S^: 9) . RefSeqg®S^C25777©T«S#^/S|I 

(lfl?U#^: 10), RefSeqgti#^A26659©T«S#<*y1gt (IB^S^ 

: 1 1) . RefSeqg|i#^AAB63312J©T«g#{*y2gt (IB^S^ : 1 2 

) , RefSeqg®#^AAA61033.(IB^S^ : 1 3) mm 

[0047] *fgBJ^C£lNT. yt LT rCD3i££- KPW 

yj %m^£t§£\ CD3|p-n -f tt^rotrC^© RT^ KP< -f ><fc 

yjl^^tltf^o CD3i^Kp<-r >(iCD3^©glIpI^I±i (V 

L) «hCD3K^(Z)filIpr^I±i (VH) <h£#fr0 d 9 L/cCD3|^ K* -f >000 

<hLT(i. TscFv (single chain Fv) J „ (single chain antib 

ody) J % TFvJ „ TscFv2 (single chain Fv 2) J % TFabJ TF(ab' 
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)2J 
[0048] *fgBJ^C#£CD3^ K* -f M hCD3£*ij5£t£ yf|L 5«Xttei 

iB^y(c#S'T^xtoh-70"eS)titiXN'fti(Z)xtoh-70(cis^ii"^:fc©-e:fc 

$>ymZo ifS L < lit: KCD3II^(Z) £lI©«^I±i(C 

h-70(Ci^-r^CD3^(Z)glIpr^I±i (VD <hCD3j/C{*©fi 

URI^M (VH) <h ^r"atjNCD3ip-n K* -f $?SglCffllN P,^0 d 9 L/cCD 

3$p-n K'f ><h LT(is 0KT3J/CI* (Proc. Natl. Acad. Sci. USA (1980) 77 

, 4914-4917) "pm^(DyMu(DCd3mt(Dmw^Mvm (VL) tcmjiwvmm. 
RT^M (VH) <h£#frCD3|^- KPW t/c, t; KCD 

3 £ £ r lis 8IIX £ II % fu IB (D Jj% IZ J: o T FJTM ©» t) (C ̂ '1" £ 

£ <h (C <fc O TZtifcpffM(Dt£M%£TZCD3J/CI*&BM£tz>CD3|S^ K 

-f >M:t{£ffl£tlt§£o CD3|p-n K* -f >©^B}JF^4^CD3^(iT=3© 

Mb^tifc&te^t: CD3&Mj$TZ>r 

ms 8 mxii e m<DM£lis ?<Dtf'J \y^^- KIBW. IB^U#^ : 14 

(NM 000073.2) % 1 6 (NM 000732.4) RXf \ 8 (NM_000733.3) iZs 

V*?? KIBW. IB^U#^ : 1 5 (NP 000064. 1) % 1 7 (NP_000723. 1) 

RXf \ 9 (NP 000724.1) izmm^tlT^Z (2JV =I F*gttRefSeqg&#^§£^ 

t) o 

[0049] t/c, *Wm rtrCJl^^?j 05ff L^Ii©1o^:Lt, *3§0£© 

irCtt© £ d «h "C$ £c 

[0050] JrC^ 

;i lit it £ tit# £ U 

SBtfftlCfc L< &7u^Ci^j5££tlt#£o ^(OMt 7"'J >© 

7-f 7 $ -f 7°£<fc ^ tl e> © 7-f 7 $ -f 7°©+f 7"^ 7 X £ tl£ 

o tlhroM^P^'JV^Lt, IgGU IgG2% IgG3% IgG4, IgAU IgA2, IgD 
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, igE, C/M 7°) -fcmmsKW 
7°©9t»IgGU IgG2% IgG3% IgG4^#ttlt#£0 

[0051] 

LTtis 

$E & L /c ?s i m J® (c <£ T jt £ £ tl £ £ © # # £ tl £ o 

[0052] LT(i, ^©ibtKCRB^ft* 

/wyj 

Li\ 00 

£tl£0 

[0053] 

s ^KJl^PS?LK]^©SS^^t/c(i^T(C}Elt(ci; 

oT^^n^il^tCcfcy^^Jig^nSo PBS (Phosphate-

Buffered Saline) 

. mx^-pwi y v^±7V=Lj^y 

ti£0 t/c, 

KAWEirCJI£ 7^7°$ X 

dr-^-^UU h^^>7->^©Jll*^>A^lt<hi^L/c§£!§^/L 

^^7°^ \zik%m.tz>z.tmIt 
[0054] t/c, mMrotrC^^^-r^/N'r 7"U K-Vtt, DNAft^£^EU J2TF© 

<±:9tCLTt^S^tlt#£o DNAft^£tt% TirOI* V/^ft£ P 

- Kt nffs <fc 9 tltc^t $ -DNAtf£-5£ 
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tt^tl^o 

-fllgaIt©*tj£L TA. >b tit#£ 

- ̂^trcji *m mt % tfm ^ 
[0055] DNA^i^Ci: ̂ Ttlirof 7 9 •— i~)\z^KW^:%^)tclsb^Z% 

>/^»^^Il-r^DNA^^S!]^(C^^tl^o trCJl* V/^ft£=l- Kt" 

•i>DNA(£% PCR&<fc^T£-J$;*tlf#£o f#e>tlfcDNAtfig^& 
fgSE^^-lcjfAStu &^»tHC$^ti£0 

fc <h xJipcDNA3.1 ft ifjglCfljffl £ tl?#£0 * 

— LTs — jlSto(CffllMbtlT^^^)i^Uffl^tlt# 

•So fcihitl gene gun'C^^SJl^'flll^ 

©mfl§ 1*1 (C £ A £ tl £ £ t IZ <fc o T DNA&^ tffj to tl Z 0 

[0056] d©<fc9^BS?LU]ti3b^^^tL, i&m*iz&ttz$mizm'gTz>#iWt}m 
<D±mtffem-ztitcmz. 
£ti£0 ^cmfflWf£ffl£tit§£0 

[0057] LT, 

£>tl£c 7><7 lJ— = ><f<Dtctb<D&%feMlR'? — tl — %: 

T?££ M^-tl-iZ^ £7$*+t>? 

y-^/y-y-^x^'J^^JU (i^iTHGPRT<h# 

ifc-r*). (u-FTKxmtgmt&) taztt 
'Mnxfc&0 HGPRT^TK^^i^^l-^ilffl®^ ttf*y-y^y-7$;7°^ 
i)y-?s-*;ym&& (ttTHATigtt^Mt^) *kMtz>a mm^co 
«(£HAT)l^±-te^-eDNA^^tT9 Z Ztf. 
tm^t z Lxmkco^^mmt^z. t 
ifX $ Z tc isbmm$Ri£i&*T? £ tnmt ZxkHzteZo 

[0058] HGPRW1^TK^1(Z)«^ t M'UQ^t V7-X 87+f^7-> (i^ 

T8AG t #BSf £) s & £ Wi5' 7 • ̂  ̂  ̂ *> £ U *>* > £#fri&lfe-C jliR $ 
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&o i&J5, z.nb(D¥v ^vy~ri~uyikW?hisbtt^z.nib(DWtWkik,K$9k 
LtcMB&s MiRi£ife©*T£#-r£££#-?££0 d©^G418Ittt<hPM 
tl£jliR"7 — "7 -f $/ (C <fc -P T2-^t ̂ 5/X h U 7° 

«fy$^'fisyMim) IIJM 
£r iz &&&m * © $ ̂  • - vmBtfyMn T? £> & o 

[0059] C0«t9ft$xp-7ilSi:UT, P3 (P3x63Ag8.653) (J. Immu 

no 1. (1979) 123 (4), 1548-1550) , P3x63Ag8U.1 (Current Topics in Micr 

obiology and Immunology (1978) 81, 1-7) „ NS-1 (C. Eur. J. Immunol. ( 

1976) 6 (7), 511-519) , MPC-11 (Cell (1976) 8 (3), 405-415) , SP2/0 ( 

Nature (1978) 276 (5685), 269-270) % FO (J. Immunol. Methods (1980) 3 

5 (1-2), 1-21) % S194/5.XX0.BU.1 (J. Exp. Med. (1978) 148 (1), 313-32 

3) , R210 (Nature (1979) 277 (5692), 131-133) WMrmz&m£tlf#£ 

o 

[0060] tctz.l£s JT-^~t$)\s7,?L-iyib(Dj5:& (Met 

hods Enzymol. (1981) 73, 3-46) $ x. • — vlffl 

[0061] j: y 

s fu§B«S^^ffi£tit§£0 LTtis 

yu =\-)v (PEG) , -tzyyjtlx (HVJ) 

&misbz>tcisb[zpf\^z&y 

ffl^tl^o 

[0062] m?L&s 

LT&j£«£1 £©#$?£ lANo tulB» 

rain*(COIN'SLT(is $yxJi\ fuEB$ x • — 

&RPMI1640i£#^ MEMi^#^ ^ £>tl£®t 

£ tu $bizs ^|£^i£n;i (FCS) #©i 

^ tit# •!> o 
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[0063] IffliciJratn (is $ xp — 

<fcoi^u ^to37oc^S(cjp^^ti/cPEG}^ 

6000^) ^at30^^60% (w/v) 

^^ti^d-htc^TF/rS©!^* 0^7l) K —"7) ^JFM£ti£0 

)X^X\ Jg/O LT±;f £P&£f 
£JUft*m y 5§f d £ (C <fc y /\-f 7" U K-•v©£ ̂ (C £F £ L < 4 

tit#•So 

[0064] d©i:9(CLTt#^tl/c/\-r 7"U K-Vtt, jIt©jliRi£^& 0!)A.ti'HAT 

(ttfiry-y^y, 7$y$^>?:ttfiSi)S) T? 

ipST-S) d <h (c<£ y tit#•So pftM(D/^'{ 7 U K —(l-Erai 

Fai •?£>£) ±§BHATi£#^£ffllNfci£#M^£tlt#£o >X^?\ il^fiDPSIf 

pjTM©in;ft£j^£t"£/W 7°U K —"7©X£ "J — -y#& 

<£#!£—£ • —— > W^fite£ti£0 

[0065] d©i:9 (C LTt#(Qtl/c/\-r X'J K —"7&* IfflJM^Cffl^tl/c^xp 

- v 1" •& jiiR v - a - iz j& i; tc )l^ip %%Mtz>z.£iz&?z jiiR 

£tlt#£c ^A.MPRT^TK(Z)^l^^'r^«^ HATig^jft 

^x 7$y7°^u -zt%mt&z.tiz&v 
H^tlt#30 HAUSSttCD^xp— 

t#£o FJTM©/W X'J (#S4^») tf5EMt"£G>lC+# 
40m ±§BHATi«)S^ffl^/ciMM^^ti^o mfamzte. -mz. m. 

FJTM©/W yj K—"7#jiiR£ti?#£o ;^N 

T\ ^©PSIMiM^CcfcoT, pjfMrotrC^^^-r^/N'r 7"'J K--707. 

^7 U — - 0 P--> W^fite£tit#£0 

[0066] pfim(D#iW(DXt = = ^©^JMirCft 

U-->y^)i(Ci;^TM(C^Ste^tit#^So mMfiDirCtt 

(is FACS (fluorescence activated cell sorting) (C <£ -o T X 9 'J 
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nmzo FAcsti, 
L. m * ©»tfftt & %)iu^t z> z t tz * o TMB$m-^©into©m 
-&%mMtZZ£%:'p!MlZtZis7>TA-e$>Z>0 

[0067] FACSJCcfcoT^B^ro^y £ P-"f £/W 7°'J S'-7^7 

^Il^1±/cPS?LS!]^»"e^^o Ufffl UfcJ^ftfe&StiTlN 

UTffll^il^lCcfcoT, flfflJS^SrotrCJllCttf 

£&te©^si£tfgiRtoic&di£ft?#£0 ?si»(ci^i±'r 
. $m*mmi^^tcmmz%^tZ>J\4 yj r-v&m 
iRTZZtlzJ:-? Zs pftM(D^J tn-i~Jl,tn;#&m±TZsU 7'J K-v 

A^IXt# ^ tit# •!> o 
[0068] 

^•T^^©i^Stt^ELISA(Z)JliI(CS^\NTM^tlt#^o fct^l£s EL 

ISA7°U-S©£xJUlC^JI^^ffll]&tf@:^fb£tl£0 /WX'J K-^?©i£# 

±;f £ £ X JU ft © @£lb» £ H\ @^b» (c&di 

£ti£0 »tci^L/c*/[{*&, 

AJ V P7"U tc J: o T^tJtl ̂  tit# •£> 0 dtl^©X^ U --

yyizjz-^zmfc$ tire* trimiztttz?m<omw%m^t 
^/wyj K —"7tt, PSfM&JBR^lCj; y ^7 •-->y^tlt#^o 

d©<*:9 (C LT^M^tl^^y ̂  •—-^Utn;tt;£j^£-f £/W 7°U K —"7 

(iat©^#)S^"e^^#^tit#^o t/c, §£/w 7'u K-^MI*MSI 

^ "esis (cto/c o T {£# £ tit# & o 

[0069] 7"U K —"7£jI^©^lCfi£lNi£^U ^©i£#±;ifr£>p/fS© 

^y ̂  p-^M^Wlxt#£tit#£0 £>£Wi/W X'J K-^dti-h^ 

£>£PfifLKt)LTitt£it-t±Ltos ^©SS7j<^• -1-)l$KW 

mm^nmzo iit©^^is©(:Wj:t©'efe§ 
o 
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[0070] u--y 

(C^T=I- K£tl£&ttfc&iglCfllffl;*tlf#£o <PU --vyu/c^M 

$-izm&&A,-em±izmxttiz^^Xs mtmfc 

omx. ^LT^±m^mm%TMOtclsbQ?3)&&{n7L[£, Vandamme£>(Ci: 
-oXmzWtL^tlX^^> (Eur.J. Biochem. (1990) 192 (3), 767-775) 0 T 

mzj&<<z&? [z%m^wom^j5)^^tcm\\xh^>o 
[0071] mm) ^=i-K-r^cDNA^ixtfr^/c^tc^ at. t 

f/W^'J K--7^e>^RNA^ttai^fti>0 ^JSfr£mRNA£tt ait" £&&©:£ 
;£<h LTs 

(Biochemistry (1979) 18 (24), 5294-5299) 

-AGPC& (Anal. Biochem. (1987) 162 (1), 156-159) 

[0072] tttH^ftfcmRNAtt, 0!) X timRNA Purification Kit (GE <^)\,7>*T7'<4 * 

y-jniyxm) IsTmm^nm&o $>ZWZs OuickPrep mRNA Puri 

fication Kit (GE'SJU^^/W tV~^( i>7l) &£©<£•? IC, 

m%±mRnh%:$&&t&tc.db(D*y h£ 

U K — "7'bmRNA^IXt#^ tlt#'2)o t§^tlfcmRNAAN|£>ji!ii|5^ 

g^^ffllNTtrC^V^^ZI-K1"£cDNA;6^J5££tlt#£o cDNAte, AMV Reve 

rse Transcriptase First-strand cDNA Synthesis Kit (^.jb^XHttM) H 

(C<£-3T^rj5££tlt#£0 %tcs cdnk(D^^<^Xfi^(Dtclt>iZs SMART RACE 

cDNA h (ClontechM) £<fc tfPCR£ffl IN £5' -RACE& (Proc. Natl. 

Acad. Sci. USA (1988) 85 (23), 8998-9002, Nucleic Acids Res. (1989) 1 

7 (8), 2919-2932) tlf#£0 M(C d 9 L/ccDNA(Z)^(Z)i®fM(C 

£ IN T cDNA©^3« izm&t Z> M fcfrj RgggfU+M K $ A £ tit# £ 0 

[0073] tf^tl/cPCR^^^Sto.h'r^cDNAif^^fM^tl, $ -DNA 
ti£o d©<£9 tfWN^tu Alia^tc^A^ti 

=i •--^)l^^ti/cti(c, l^=i • 
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U ^1" 51 K^x'f y*? — $ ̂  — i/ B > /ill (C ^ ff|E;S ̂  tl •!> 0 

[0074] PT^M^ZI-Ftzj&GittWLntztMziz, 

£1*/W 7"'J K 

y lift £ tlfcRNA£ii^£ UTcDNAtf^j$£ tu 5'-RACE cDNA^ -f 

^7 U -tff#£tl£0 5' -RACE cDNA^-f 7°^ U SMART RACE cDNA 

h rf^ IS CD v> h ^ <Q tl£c 

[0075] t§ <Q tlfc5' -RACE cDNA^-f 7^ U — <h LTs PCR;£(C Tl/C^mfc 

^i^i£tl£0 t £ i/Z^? 0 

7°^-r"7—A^+f'T>£tit#&0 dti^©7°^-r"7—4i\jVu-jyy 

(Dy-y*<7?7,z:tizmtzz>)k&Mmz$>z>o ufctfoT, 

so Stripv^X^y £ •—7*^ \^yO**v h (P*>IL • y-f 

7</J7,T4 V^X) h£ffl^T>££LT£< L 

[0076] /c^x.ti>r>7>IgG^=l-K'T^mfe^^IXtf^Sto.h'r^^: 

SICtt, fill <h LtrK r2a, y2b, y3, Hit<h LT * fl<h A g|£ =1 - K 

1" ©i^i^pTtg&7°^ -f "7-^Uffl £ ti?#£0 IgG© RT^is&tfc? 

^i^i-t^fc^c^ -^(c3Miy©7°^-r^-(c(iPi^i±i(c3e^^tsi±i 

-^5Miy©7°^-r 

V-lCtt, 5' RACE cDNA^7^'J-^S^y K ICttJgf Z 7°^ -f 

ffl^tl^o 

[0077] d9 LT±^i£tlfcPCRjtt)£*yffl LT. fifI<h$lfI©M<^1±fr 

JxJVu 7° U > £ tit# & o £ tlfc -f A J 9 • 7° U > (Ds trCH 

LT. ma©^^x^u-->y^tit#^0 fc 
(C LT7^ IJ - -yv-$ti%%> ; 

(1) /W^'J K —Vfr£?#£tlfccDNAlC<fc^TP—K£tl£V^Jt£INj>in; 
i* £ rnM © ic mm $ n- & ii% 
(2) 
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(3 ) 'T&$KWiksM%R't hTMo 
[0078] mfamza 

. ̂ z^tcfkcs^^comnz^-ox, 
HH tl1#•?>o •?> felt) 

jSli^y ^ tit# Z> o 

[0079] £mm £1 £into©X t >J - - y ?Jj%£ LT. 7 7-V*<7* 
-mmLtcJ^-yy^umzm^bti*0 #'j 

'pXiD'p'f ~?=? x)—£ LTlXt#L 

tdi^c&, 77-^^-^uL/cx^u 

o filI«hgfi(Z)pr^i±i^p-sg^fc'j 

t~ •!> d. <h (Ci: o T5> -f >Fv (scFv) d. <h tfZ $ 50 scF 

v£p- FT7 —is^t $ — IZMAT & Z. £IZ£ V s scFv^^® 

IZftmt Z>7 7—V £ tit# £ o Z.(D7 7 ~V£ F/TS©I/LJ1 £ ©&M© 

inj^(<-!•*•'U/c7 T7 ^ ̂  -I-IX lT •?> tl <h (<_ <£ ~C % @ to©!•*•' 

^"t^scFv^p- K1"^DNA^0JjX^tlt#^o d©}#^£i&^CJ^i;T$iy^ 

t a £ iz J: y, pjfM©£M t z scFV£ tit# £ 0 

[0080] EKl£TZ&L#<DVftt&&=l-FTZcDMtfmbtlfcmZs ^l^cDNA©^ 
mzmxLfcMmmm+t-f 
£0 ifs irH*&fc?&mmT&&&E5mziiimT&mfc& 

wizi zw^-G^mmtiz^w-iziE 
lA^[q]"Cif ATZfctbfc&s ttWMm%:J3-A.Z>$MBM(DWAtf$?£ IAN 

o ±IB©i:9(CLT)i^^tl/c^©VSI±i^p- K"r£cDNA£jg^&fg3E'< 

£*-lCjfAt" £££lC<fcoT, 0 $ - Mt# £ tit# £ 0 C©«^ 

(CSI±i) £P-£s fulBVSIii^:p- Kf £ 

>7 lx —A-em-n^tltL^ =^7tn;ftjbW#£tl£o ile? 

-^Ts fc: S&£f©^ffi=£p< =>^KW^Zl]WX, fc h - fc h [W] ffi =^r P< ^trC 

fat. *fgBJ^C£tt£**7&telC^3itl£o 
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— (C% A IT'S d. £ (Ci; o ^ ̂ ^ $ 
tctTLit, ?f\^(D^KWM.^m (cmm * 

=1- KT£DNA£&ftUfcfg^£*-©5'<|J(C, tuiBV^a{E?^5i^f 

W-WkX-M^tltc^tf^ >7 U-A-eS^£tl£d<h(Ci;-3T, drP< ^trC 

^ £ tl £ o 

[0081] ^ 7 ^ • —^JU:lyifa©Mjs(C(£% irCfamfe-f-A^I^y^PTll^tC J: •SrjtiJtfiPCD 

•!><£ 9 (C^Ii^^ $ — (C$I<&?&;£ tl'So Z>tc8b(D% 
$!*.(& x>/\>Ht-jp7°p;E-^-;&#tJNo t/c, 

9 (c, J Mmiz 

ttJD£ti?#£o i/<fi-)iw,m<:z(Dt))itf* 

^fttf^JS^(C#$;*tlf#£0 ft^X\ Z.(D% 

i^/7$-IZ£^TSM^&mmm%i$k^n&ztiz^^Xs fcw* 
=i - Kt £DNA£mMT £M&A.« «t#£ tit# £ 0 

[0082] Kfafiii (HID ago £=I-K 
1-^DNA^ tn^nmom^t$-izmfr$±3.nz>o mtimm^^ 
tltC<9 $ — (Ci: -oXs H U?siilffl®(C|W10t(Cfl^S$E^ (co-transfect) £ 

ti^>zi<h(ci;oTs Jbzwzm 
K1"^DNAA^—(D%l%s<9 $ — (cll<^3£tti£ d <h(ci; 

(s^mwo 94/11523^#^©^^) 0 

[0083] ^ilt^ tlfcljifamfe? ̂ ^^&?S:E(C2#A't'%> Z. <h (Ci; o X^KW&^Wzt 
©M<^to1±;6^nT-&£o dtl^ 

izmsLx^zftTizm^tz K*-f K*-<>£ 
J|M®t"£©(Cjfcffl;*tlt#£o 

[0084] LTM^tl^if^ KMR 

(£J|g«M:t{£ffl£tit#£o Jlfato(c(£, mmmty,T(£. )^©i;9 
tit# •So 
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(1) : CH0% COS, $XP— BHK (baby hamster kidney 

) % Hela% Vero^^f 

( 2 ) : 7 7 Vtiy* 15 JLft £ 

(3) HMfflJS : sf9, sf21 v Tn5&£ 

[0085] fo%> LTtis — 71~ • A (Nicotiana tabacum 

) &£fCDnzi-f--f T7f" (Nicotiana) 

tit# •So 

[0086] LT(i, 

— -y ^ $ izTv • 1z U (Saccharomyces serevisiae) t£ti(D 

"t'V^P^IzTv (Saccharomyces) Ms ^ 7 ~(Pichia pastor i 

s) 4<^:(Z)PichiaM 

-&WM : 77,^-7,^)1/7, • — 15— (Aspergillus niger) t&£(D77>'<)\,*f 

)l>7 (Aspergillus) S 

[0087] £fc% 

Alia (E. coii) , 

m^nmzo z.ubmm^^ 
jWftlK&lCcfcoTSA^tl^o ffi0t$E^£tl/c«£in vitro-Cig^T* 

£ £ IZ <fc y, tlt#£c 

[0088] ±§E?si»(CjQ;iT, h ? >7^x " y 7WJ\ 

¥L*Wc@:£ 
izm£.-ztiz*>'V7W%=i- FTZT&fcTote&izj y7 i^-A-eif Af 
Sd^tCcfcoTill^a^?^: LTliil£tit#£o ?L>+^C^;$£ti£^>A 

^S-hLT. -V^/S ^"trV tlt#£c 1/CfamfcW 
IfA£ ntcMtsmfe^ £#frDNA|ffm£^©E^>£A£ tu ^§£>EA£ tifc 
E^lt©^^IA£ti£o E£S#L/c^drfre>££ti£ 

(t/cti^©^) •S?L>+AVb(is ?f\m(Dm*m^$y 
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17 ^ jt £ £ ft £ m K fa £ # ? L >+ m £ P £ 1± £ fc <£ (C, * J U ̂  > 
t£ JL — V •$(Bio/Technology (1994), 

12 (7), 699-702) 0 

[0089] *mmiz^T%m^nz>$n.m^fiTtf£\-iz&^nz>m'£s m*. 
mK* -f ><h LTs J/Lfa©pT^M£#fr K* 

LTA^to(CB^L/c®{s^I^A.SyKfaa5fe©KJli^Kp<-r >i)W 
ffl£ftt#£0 fc Mb (Humanized) ft fa# 

ztib(D&mn.mzs 
[0090] 

ITf £fc&£ffllN£>ft£ftfa©^^Jitt, If, 4^©7U-A7-^SI 

±?t (FR) (C(i^ ftfc 3 (complementarity-determining 

region ; CDR) ftT^£0 CDR(£% ftfa©i^#Stt£ 

i"&7$ y^-rstrc^©n-e t. ®^in- tt 
"totclsb, —mz, ZmQl&mzk-iT, &£#Cfa©a&& 

ffe©trC^tC^fflf£ d <h $ £ <h £ ftT ^ £c 

[0091] fc MbirCfali* (reshaped) fc h}/[fa<h ft£0 

fc hl^CD®^ fc<h ^tfT^XirCfafiDCDRfc fc h}/Cfa(C^itLfcfc h-fbtfC^ 

£>ftT^£0 ^fafalCtt, ^^^©^©CDR^fc h©FR(C^S-r^/cto©^ 
/iih UT, fc <h A.tiOver lap Extension PCR^^^PT'^fe'So Overlap Extensio 

n PCR(C£l\-a£s fc hKfa©FR^^rj5^'r^/cto©70^-r "7 — (C, 
T^XirCfafiDCDRfczi — KT^SSB^JtfttiPSft^o 7°^-r "7 — &4 ̂ ?©FR 
(D'tn^mz'D^TmM^ti&o —$LIZS -?oxcm(Dt\^FR^(Dm$.iz&^ 
Ttt, ^^^©FR.h^-tt^im^fc KFR^)l^-r^(Z)^\ CDR0^|fg©$|^tC 

—Biz, ^ffl-rx$-7^xcDRtc 
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LT •SFR©7 $ J <h [q]—~7 J ~hs tl h FR 

IA\ 
[0092] SWC^ >7 U-ATg^£tl£i:9 (C^+f 

^tl^tl©7°^^-(Ci:-3Tfc SFRjW@B!Kc£-J$£ft£o ^ 

©ISH, ^-FRtC^^XCDR^ZI-& 

jttKP^TXDR^zi- Kt" £J£SSB?ytt. 7°-t£i:9 (c 

©^ -/<- => v 7° L fcCDR93#£ S WC 7 - - JU £ 1±T*Hf gt^cJS J& fr to 

tl£0 d©J5J^Ci:-3T, fc hFR^^7XDR©|B?y£^LT^i££tl£0 

[0093] 3 ̂ ©CDR,h 4 ^©FR^iS^tl/cVSI±ia{s?(is ^©5'3«<h3 

±§E©<fc9lC?#£>ft;/cDNA£fc KftfaCSI±i^=l-K 

t" •SDNA.h ^r'f > 7 U - ATife-n't& <£ 9 (C^H^ ̂ (CjfA1~£ d <h (C 

lC$AUTM&**fflJ&£®3tUfcmiC, §£fc Mbft 

fa£=l-K1"£DNA£fgIl£l±£d<h(Ci:-3T, §£fc Mbftfa;6W£#«© 

(M^I^^EP 239400, SPi£^W01996/002576# 

BS) 
/v\\/ O 

[0094] ±=E©i: 9 IZftMLfc fc 

ICfcy^U iWr£d£lC<fcoT, CDR£^LT^iS£ft/c<h$(C§£CDR;6^ 

9 & fc hftfa©FR^M(oi^-e$ ^ 

tCJTS 1;, PHt$fc £ i: 9 (CFR©7 

$ fc^ll -^TXDROfc KFR^©M 

(cffliN/cPCR)i^j^ffl LTs FRtcz^ 

0 FR(C7--U >y-r^7°^-r^-(C^to^SlB^y©^S 

d©i: 9&7°^-f"7 — (ci;-^T^rj^^ti/cFR(c(i 

LMtSc <h ic<fc o TmM©i4ft£^-r 
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HFRiB^y tl%%> (Sato, K. et al., Cancer Res, 1993, 53, 851-856 

) o 

[0095] Ifc, fc UA — h U — fyM'tZ> K "y yxV^ — V 9 

Wfo (S^&IHWOI993/012227, W01992/003918, W01994/002602, W01994/025 

585, W01996/034096, W01996/033735#BS) U DNA^^C lJ 

mM©fc hftfaM^tlt#30 

[0096] fc U — —y fc 

t#1~£&tfit£niQtlT^£o 0!l*.l£, fc (scFv) 

<h LT7 7-^7^ 7>7°U-f)£(Ci: 7 T7tl£c irCJIlC 

a&&r§scFv%%mt§77-^A<314R£ tit# § 0 3i±R£ti/c7T--*>*©» 
ftj^ci^-r^fc KI-^DN 

A|3^y^^-e$§o ftJl(Ci^-r§scFv©DNA|B^y^)^^L/cm, 

SB^y^mMrot; Kftfacsi±i(Z)i3^y^^ >7 

/7 * - (C jf A •1" § d £ (C J: O T <7 $ - mtm £ tit# § o i^fgSE 

- K-rsa^^^^n-sci^^cfcy^^fc hftfa«t#£ti30 dtie> 

©ifr&ttSJE £&£]-?£>£ (S^HWOI 992/001047, W01992/020791, W01993/ 

006213, W01993/011236, W01993/019172, W01995/001438, W01995/015388# 

BS) 
/»\\/ O 

[0097] 7T7-^VX7°W;££l^Ct, fc A>-

y^Ccfcy fc hftfa£IXt#-t3M<h LT, 

'f ><U7vll®(Cft;J^ip-n^^Xx'jU'va y^c\% 

mtzmtrnmnibtiTi^o mmmmmzktk&mtzmvtLx 
tt, lt±=l KX»£#(Ci:<<J U#V-A£^LTmRNA<hfl!R£tl/c^>A 

U 7$V—AT<( 7>7°U-r)i, fc°zL-P^-T 

OMb^tl £IN'TIfl^y £S1IR£ tl/c * >/^ It %£ 1t § cDNA 

^VX7°W;£, mRNA^X7°W;£^, 

^T«hfllR^ tl/c^ ^ wmn^w^m£tf§Cis^v X 7°U -f & 
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UTtis 7 y4 XZf\yi E. co I i "T -f 7,7° U -i ;£ 

, V A Pitta "T -f X 7° U -f -f X 7° U -f PfifUIIllllcjl^ -f X 7° 

x-7jus;a 

UT(i. x^jU^a 

tiz^Zs -f>trsp^-fntf-s0 ctie>0 
^3/i(iI3E(C^^0T^)'S (Nat Biotechnol. 2000 Dec; 18(12): 1287—92v Nuclei 

c Acids Res. 2006;34(19):e127% Proc Natl Acad Sci USA. 2004 Mar 2;1 

01(9):2806—10% Proc Natl Acad Sci USA. 2004 Jun 22;101(25):9193-8, 

Protein Eng Des Sel. 2008 Apr;21(4):247-55% Proc Natl Acad Sci US A. 

2000 Sep 26;97(20):10701-5. MAbs. 2010 Sep-Oct;2(5):508-18, Methods 

Mo I Biol. 2012;911:183-98) 0 

[0098] *mmz£VT £&. 
(D-t.tc mtWiomtit (c^t" LT 

£*t$t(Z)xt:0 h-7°©9t)^^©xfc0 h-7°(C>tf LT4#StoTr£>3*i^Ct 

£tCs Ft -f ^ — 

i/lj^ tl'S ii*n"(v- (<£•> ^ K 'f V •Si/Lj^ip'n''^^ fc£=i 

§£x eh- 7°£#fr*§* ^ fp^t" § £ £ tf-Q $^o 
[0099] s/c, rxfc°K-7°j 

eff (<_ l/N "C ^H^JN i/Lj^fp*n*^"f '"t"' ©i§"Hitp"n* K ^ 'f V ^fp*n"lJ~ •?> 

^T> x fc° K —7°(is 

*6^14 (c <fc O T fc ^ !£ X H° h - 7°^« £ nm £ o ft J! 7°^ KX tt # 
U^7°^ K"C £>£*§£•£&, xtf S —y^^SJCcfcoTx 
trs-^^fsd^tRrfi-efe^o t/c, xt° h-7°tfmm?-$>&*§£• 
izns ^(DmMm^izj:^rjiti0h-y0^^t^z£:bRi^r-S^o 

[0100] SII^X tf K — 7°tt, 7 $ J tifcx^ S -7p£#frx 
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H°h-7°-e£>3o iMt^x tf h —'J>&< £t,3z>s fcj; 

£&5?s Oft 6~20i©7$ 

J If tfUl^ ©1B5U tC fc VAT # £ tl § o 

[0101] Iifati^xt0h-70^ x^S-7^ 

7 $ y @£©-^13 W, mMZ tlfci t° h-7°0)i£-©*f 

Xe K-7° (^Jx.ti's 7$ y|£®-^l3$^\ 'M'Utxlfh — 

y Ilt^tift^xtf K-7°) -<?£>£o ilfali^xe S-7°tt, it 

iittxtf K-7°(c>^LT±i^ufci^©7$ uti&^0 s: 
{^ijtxeh-7o0lfsii(CMUTs ^7°^ 

;^*i££Eirf3o 

Mt§if^c ttx t° K - y&MJ$T3 & § T $ y Stfc<£ Xf/ £ 

m\£taV. ft faX t°h-£ (Z) £ Rl 
mictzo xt:oh-7o0iifa^^>^^1-§^i{Ctt. -

fc to ^ x tr vnns£ j: t/sM t 
^tl£;fr\ dtl^(C(iPS^:^tl^:iNo Epitope Mapping P 

rotocols in Methods in Molecular Biology (1996)% H66#s Morris (H) 

^#0SO 

[0102] £«£> 

mm \z?m, u T ̂  ^ © x t° K - 7°^©i^(Z)5iiii^)i^y^ ̂  ti§ # 
. ft!30l££- K* -f K-7°^0^0{ilS^)itTlB(D 

^ izm i; r isi^jfe£ tit# £o 
[0103] mxit, 

£ LTCTLA4£§JR L/c*!^ IZttt £ftJI^ K* >T >£afr» 

ftjc^#?#. §£ftji^^c#£-t3$Mxtfh-^iii-rsctii 

, /c<hx.t^®ct9(cLT?isi-r§c«h^-e^§o ±iB©gto0/cto(c^yx. 

tfCTLA4©fcfflJ&^ K* -f J Ktf 

^^ti^o ^§^7>K^ ik^miz-gi&^nm&o CTLA4©CD 

NA^©s Kp<-f yillB^y^P- L 
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$ K<hs CTLA4£ttt-£in;JI^ K* -f 

tctTL&s mfeik^titcmx 

^7°^ K^trCJl^-rSELISAtCcfcoT. RCftf § 

£>£Wi, CTLA4^^Il-r§i|ffl^(C^'r§^^ 

KtC^PlSOU^KcS^VT 

Ts l§^7°^ K(cMf S <b 3 ftf#3 

o 

[0104] ±§Eftj^c^-r§ftjii^ K* -f 

&0<fc9lc:UTiiis§£ft?#£o ±5z&©C 

TLA4tcM-r StrCJl^ K* -f >^^OtrCJl^^?^CTLA4^«fflflStCgM L 

A4©«^ KPW >%mf&t2> 7$ J If^frbteZBWi'S-7°^ K(C>tf LT 

btiZo zzVs £ntoiz$£'£Lte^t& 
s ^mmmmizntu^)^(D8Q%uTs at50%^T, 30 
%&~FN ^C$?3i L < m5%£lT©i^Stt£^9o 

[0105] trcji^ K* -< 

'&%:M'M.1t&J5/£;t LTtis Antibodies A Laboratory ManualfE® 

(Djj/ifc (Ed Harlow, David Lane, Cold Spring Harbor Laboratory (1988) 3 

59-420) wt>. ^,jWs%mmm^jWstt^ns^Fkcs (fiuo 

rescence activated cell sorting) (DJ&WIZ <£ -o tl%%><> 

[0106] ELISA7*-W trCH^ K* -f 

i/L•?> Ip'n'/Stifefct% ITF^JXJ/5 f<- cfc "P X jtjS&lT •?> •>" y? "f J U U ̂  

S^bL/cELISA7°U- §£«U^L/CI« 

LT^HH 

£tl£0 £>£WiFACSlCislNTtt, 
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ftJJl^Ilftffl^cMl^£ft^p^:£l'fffi (titer) £Z <h (C<£ y % ftJU^I 

mmm $ nm & 0 
[0107] M®>&^cll;l L/c«^®±(c^ll LT^ftJlUcMt" 3MitftJl^i=r 

7P-^ 7P 

-+M UTtis ^©<fc9^^S^n^tlT^§0 

FACSCanto™ II 

FACSAria™ 

FACSArray™ 

FACSVantage™ SE 

FACSCalibur™ (^ "^ tl fc BD Biosciencestt©jSqq£i) 

EPICS ALTRA HyPerSort 

Cytomics FC 500 

EPICS XL-MCL ADC EPICS XL ADC 

Cell Lab Quanta / Cell Lab Quanta SC (l^tltBeckman Coulter£t©j^qq 

«) 

[0108] flu#, K*-< 

UT, £ti£0 %t\ ft 

m zmmt § «t s j& £ -tt fc Wftjii^^? & mmt & F ITCHIS U fc -

ztiz&?x, mmws^^t<pfim(Dmmzmm[,xm^hn^0 m*. 
10Atg/mlfre>10 ng/mlt-e©^©^Ttl^©)ji^-efJffl^tlt#§o &IC 

, FACSCalibur (BD*±) (Ci: y tl£0 ^§£«(C>tf 

T^ftf*©!^*^ CELL QUEST Software (BDfr) %m^XMtifTZZtlZ 

.fcyff^tlfc^&Jt, T&to^Geometric Mean©fjilCJ50*;*tl£o tftt> 

t>s ^l£Geonietric Mean©{Ut£?#£>£ <h led: ^.i^ftj^lp-a ©Ian" m 

(<_ <£ 'oTll^ tl^^ij^ftjj^lp'n''^? ©$p"n"/£ttZ)^}iy/E: ̂  tl^-So 

[0109] ^0^©ftjii^ K ;< -f > & aftji^#? 
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ft Jlftp ^m£X7"H >y > 7'J7 >y iz -i ft ¥ 

0iJx.tflft^ELiSA7>>-fe< (is ift Li^xy'u v*y 

9?V\L4 V&ZO 

[0110] ^fttolcii* &x7ny*>?j7y-lz'(lz£\,\ZlAs < 0 4 $— ~J 

\s-h©^XJU±(C=I- h L/cftJl^\ ^M<hft3£jl^ftJli^fr^©#£ 

~F* t/c(i##ST-e7°U-r >drZL^- h£tl/ct£(C, ISifcftJI^#?# 

^ tl'So 0 ^ Jl/ ^ ©ftJjjC (<-!•*•' U /c^i^ftJMfp'n''^? ©M^t % [R] L/X tl 

h 7 ̂ © it p *•"(<-U ~C ^*n" lJ~ 'a) felft <h ft •?> ^'o'ftj^ip'n''^^ ©ip*n"Hb(<- ̂  

mmzfaMLT^Zo ii^ftJI © 
< ftfttfft£g, $ifcftJI^#?©ftJI£=l- K L/ct7 XJU 

[0111] ftJ^^rlT LT ̂ 7 xJKCfp-n L/cM.|^ftJ^ip'n^©M(is ^toftj^ipn"^? 

£*I!$LTfc< tctz.l& \dt^yU 

T^Vyo^^^V-^yVo-f-h<hM 

ftSit%{&mI-§ d <h izj: y )iy^$ ft*o =*•$/y--tfft^©g^i^i 

^Ctl^ELISAZy-fe-f 
o ftjii^mi. *& & & s ̂ rajs^qitbft ̂  ©*IP»Iif3 nmz 

[0112] itii©l^ftjii^^©##ST-e^ite^ti§=i> hp-justice 
X1^ *3 tl'2) Ip'n'/Stife <h .tbfe U T» ^'n'ftj^ip'n''^^ ftj^ip*n" K 'f ^ 

^fr$lfcftJI^#?©^£'>ft< tt,2Q%s $?3iU<tt'>ft< £fc20-5 

0%s £ f, (c if t L < tt'>ft < £ fc 50% 7° • v £ t? $ £ & <Q ^ Mi^ftJl 

til^ftj^l^^^ «h gift ft £ m i; X tr h - y°iz^t Z ti\ Xtt 

m i;xtr h-7°^©i^(c^LTi^'r§ftjii^^"e^§o 
[0113] *fgB£©ftjia6£- K p< -f > ^r § x tr K - 7° 

±i^-iz izs 1 t & 

itf \---f%^tZ> Zttes ^l^xe h-70;&tij^'r§^7051 K(C7$ J 

ncttr 3^©ftJli^fr?©i£^tt£J:t$$-t 
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•S tl (C -z> X ^ tit# o 

[0114] Z?btcm'£%fe%mMT2>l5fe£bTlZ. fu§E©ELISA7;*-^ 

nmmws^^com^^imtzz. tizj:-? rmfc$tim&0 ELISAJ^ 
ft(D?5)£t LTtis 

>si^ izmft £ n z> ftmfpt % d £ (c j: o T i )iy% $ tit# % 0 ^ 
S^7> K^^A.«GST,h®I^^7051 K<h LT;b^A(CP&#£l±§;^£&^ 
fca"C£>£0 

[0115] £tc% ^l^tl/cxtf K-7°^I1^XH0 h-7°(Di§^lZlis Mi^ftJlfp^r 

<h (is fttDjjmxmm 
^ tit# •So j£t\ ftj^fpn" K^ -f XZ)^)"^<h ft -o $KJWsfk%M't 

<hxe s-70iztfmx^titc$Kwi*m%-f%mm#ira£ti%0 d n £ 
©iffl^^PBs#©^tj]ftMii5S(cM^ titcmmmMmzn LT»ftjii^ 

;x^x\ nt^m 
LT. tSM rzztw 

X $ £FITC*II^£ tl/cftfa#^jQ£ tl£c Ml^ftftlC <fc -3 tl/cffflS^ 

©m^tJt^«WFACSCaLibur (BD*t) ICj^TMI^StlSo »ftJ!US 

*n"5^? J; -p X S d <h 

(Ci;oTp/rS©)ji®(ClJp|MLTffll/N,Qtl'S0 00*. 10ju,g/mlAv<Ql0 ng/ml 

£ T? © P^ (D IN "f tl © }j§Jf£ tl § o ^ M J® (C *t1" § *I!$ft W (D ̂  

Mtts CELL QUEST Software (BD*t) Z tlZ£VmbtltcM 

itftfo^Geometr ic Mean 0 fit tC JR B& "£ tl£0 Tftfo"^ ^il^Geometr 

ic Mean©fi£?#£ d £ £<fc <-j, ^SftftCD^filC<fc o tl5$®lftJI 

«h ftMftJli^^ § d <h *c $So 

[0116] t/c, *3§0£© rftJl^^?j *fg0£ 
© rft^©pi^i±ij %Mj&.t2>m&(££Tfimm<Dmi5%-£&tf. 
$:^V,NTV,Ni,ft^»f^"efeoT:fcJ:iN0 ^©J^ftftttBJrfr £ UTtt, 00 a. 
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diabody ; Db)% scFv% sc(Fv)2% sc(Fab' )2Xfo 

[0117] Db&, "7-(Holliger P et al., 

Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993), EP404, 097^% W093/1 

n6i^#)-e&y. Kiiti. mcm^xim^nmMDR 

u yt>-iz£ 
[0118] KII±(C=I- K£tl£VL£VH£tt, ^©F^©'J 

y SSrJlMt"£££tfd}3fe1\ -ttttSil 
<h (<-ct y % 2c) ©irLj^lp'n'pP'fAi.•?>o 

[0119] £.fcs rscFvJ % % g;/c& rSc(Fv)2J £ 

-mz, m 
gtirctm. fcm&&**sffitzTz£&t>ti2>pm<Dmi£*Mj&T2><D*Rim 
IZtZs VH KPW y£VL K^'T K U 

o The Pharmacology of Monoclonal Antibodies, 113#, Rosen 

burg% Jktfs Moored, Spr i nger-Ver lag, New York, 269~315 (1994) (Cfc 

INTPluckthunfCi: tlTlN£>0 l^§(C% Ill^^I^ttlSI^HWO 

1988/001649£ <fctf *S^fF£4, 946, 778^fci: tmf§5, 260, 203^£#BSO ^ 

fr-D/%tz.\%\L 

Mb^ tit# •So 

[0120] scFv(iFv^|ij^-r§VH<hVL,h^7051 K U -iXMu^tltcfoWi 

yX$>2> (Proc. Natl. Acad. Sci. U.S.A. (1988) 85 (16), 587 

9-5883) o K'J >Jj-lZ<l:?TVH£VL£tf&&lstcWMlZ&&$ 

tlt#^ 

[0121] sc(Fv)2(i-^©VL,h-^(Z)VH(Z)4^(Z)pr^I±i^7051 K 'J y*l-§<D'J > 

tl — lZjz^XjM^n'^tl—^iM^Ml^TZ^iM^I^X^Z (J Immunol. Method 

s (1999) 231 (1-2), 177-189) 0 £ <D = ?<DVH£VLttM&Z 17 
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Z> Z £ £ & lJ %%>o Journal of Immunology (1994) 

152 (11), 5368-5374^^ ft£J; 9 tf 

h — ZfJkWM.'tZ>— fiif#Sf^sc(Fv)2 (bispeci f ic sc(Fv)2) £b 

nzo sc(Fv)2(i, scFv 

^^7°^ K 'J yt)-!§(DlJ yt)-X^&Z£lZ£-3Ti/tm^tl^Z>o 

[0122] ^0^iffl»(cfc^§sc(Fv)2^^-r§ftjii^Kp<-r yommt -

•^©VH^t/-^®VL^\ K©N3£MJ£S£<h LTVH, VL, 

VH, VL ( [VH] 'jytl- [VL] 'jytl- [VH] 'jytl- [VL] ) CDjHItCMA> 

V ̂  Z Z £ %M t Z ftWIf b tl Z> t>\ - -D (DVH <>: 2o (DVL(DIHIJ^ 

lz±3Z<Dmf$lzmM-Zti?s MPL 

fcm~F© <fc 9 Z£tfX^Z>0 

[VL] >; yt}— [VH] ]jyt}— [VH] ]jyt)— [VL] 

[VH] >jyjj— [VL] 'jyjj— [VL] 'jyjj— [VH] 

[VH] >jyjj— [VH] 'jyjj— [VL] 'jyjj— [VL] 

[VL] >jyjj— [VL] 'jyjj— [VH] 'jyjj— [VH] 

[VL] >jyjj— [VH] 'jyjj— [VL] 'jyjj— [VH] 

[0123] sc(Fv)2©^^ff#J(COlNT(iWO2006/132352(CfclNT:fcl¥ilffl(C=ES^tlTfc 

^^©^M©fc<£(C^:tmS©sc(Fv)2£^M-t% Z £t><RimX'$)Zo 

[0124] ZZX\ Fv (variable fragment) (£% ft^CDHtl(VL (light ch 

ain variable region) ) £^KW(DMMK^1^.^M (VH (heavy chain variable 

region) ) <h©^7'Av^&£ft$;fi^©ftJJiitn'n -i 

~t Z> o 1988^(CSkerra£:Pluckthun(£% / ^ J7 (D is 1~ )IM 3^U CD ~F (-C ft 

A %> Z£i,Z<k-z> Xs 

Z£%%& U/c (Science (1988) 240 (4855), 1038-1041) 0 ^U7°^XA 

m ftfr b mm $ utcv v & , ft® iz nt z m& % M t % mmxv H t VL u 
TUfco 
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[0125] PEG#©** >j 7A,nm(DM 

h UTtcfclNo Hggttf 

ma © & n £ ?# § c: £ s to u T uss (c ̂  jp $ nm z 0 

[0126] ttJfa®Rim$Mi$$:^TZ,J>t)-£Lrtes V $A Lt# 

^ffiSt©^"?1 K'J >£-, V*J- (0!J;Ltf, Protein Eng 

ineering, 9 (3), 299-305, 1996#B°) tl£ 'J yt~ #£ffllN£ d 

£ tfV $ Z ti\ *fgH£ (C fc IN 'X 7°^ K U > t - tm £. L INQ ^7°^ K U 

>t-©m£(cps££tit\ sto(cj&i;T^iSl:jiiR?%>z.£tf 
mtxfo&tK ifsLiNS^(i57$yim± (±RB^tcps^^n^iN^ 
St, 307$yimT. ifS L<(i207$yimT) T?S>y. ^Cfc?£L< 
(i157$ SC(FV)2(C3^©^7°51 K'J 

K'J va-SrffllN-cfccfclNU K 

U «fclN0 

[0127] $J A. tf, ^ 7°^ K U > t -©*§£• : 

Ser 

Gly • Ser 

Gly • Gly • Ser 

Ser • Gly • Gly 

Gly • Gly • Gly • Ser (IB^U#^ : 20) 

Ser • Gly • Gly • Gly (IB^U#^ : 21) 

Gly • Gly • Gly • Gly • Ser (IB^U#^ : 22) 

Ser • Gly • Gly • Gly • Gly (IB^U#^ : 23) 

Gly • Gly • Gly • Gly • Gly • Ser (IB^U#^ : 24) 

Ser • Gly • Gly • Gly • Gly • Gly : 25) 

Gly • Gly • Gly • Gly • Gly • Gly • Ser : 26) 

Ser • Gly • Gly • Gly • Gly • Gly • Gly : 27) 

(Gly • Gly • Gly • Gly • Ser (IB^U#^ : 22) )n 

(Ser • Gly • Gly • Gly • Gly (IB^U#^ : 23) )n 
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[ntt 1 o {S Ls ^7°f K'J>;b 

[0128] Hb^*s£y) ^7°^ 

(NHS) , VX^^y^ ^.V 

(DSS) , \^X (XJVfcXtisyj <isJV) (BS3) 

, V^-t^X {XO^y< $^U7°P h) (DSP) , (X 

$^U7°P h) (DTSSP) , if U > P-Jl £X 

(Xtisy-f ^isJUXtis*- h) (EGS) , if U yf 'J P -JU tTT. (7JU 

foXti/yj $i/)lX<7i/*- h) (7JU*-EGS) , VX^^y< $ 

(DST) , (7JU*-DST) , tTT. 

[2- (Xti/yj $ if^] 7JU*> (BSOCOES 

) , ex [2- (X)lfoX<7i/y( $ ifJl/] X 

JU*> (TJU*-BSOCOES) dti£>©^s£y&M£tiT^£0 

[0129] 4-D(DmWR!^it^^tZm^iZ^ MM. ^(D*) ytl—ff'&Wttt 

Ztfis i; 'J cfclN U U cfclN 

o 

[0130] £fcs TFabj &% fte>tflC-*©fiM©CH1^Jt£ <fc#RT^ 

Fab#?CDfig|tt, Sy©fiit^<h(Z)^7JU7< 

[0131] TF(ab')2J RXf TFab'J ^Ay^P7"U> ("E J 0 P ~j~ Mn.it) 

£^>/^lt:fr$?l#IIT-&£^70:>>£>£^£AA-f y^X^WtZ Z t IZ 

<£y$^££tU £yi/$m^(D2^(D\\mmiZfel±tZ>isX)l7 4 Kl^Ofu 
> h^ED^-r^o IgG£AA 

-f ve&itsi: y, e>^li^©2;fc©Hfip^c#fei-£^7JU7 

< Ki^©±;;t-etJ]if^tlTVL (LllpI^Iii) <hCL (Ltt^f $I±i) 

3LflL &tWH (HURT^M) <hCHy 1 (H^t^^©r1^) 

§H|l7^yp<> \-ifZMm^MXVX)Vy 4 Kl^Ci: y L/c*@^]&2-^ 
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-ttl^ftlFab' tl^t>t150 

[0132] rF(ab')2J ttP^©^7JU7 < Kl^^2^(Z)fi 

tcCH 1 Kp< -f vfc<fctfCH2 K* -f 

t§F(ab')2&, 

&y<y*>>!§<Dw&nftMmmizr%sft%nt,Lfcmizs Fctf^^7°pf-r>A 

;b^A(CPM£l±TP&£-t3d<h(ci:<<,U tit#30 

Mftmmm t^x § ztiz^v» 
to (C F (ab') 2 £ £ i; § <£ 9 iz ±m.$K i* £ it L ?# § t (DX fo tl (D PS £ tt 

£tlt\ 0!lA.^7%>>7 -f :>>#3b^J^*eS^o 

[0133] *fgB£© rtrCJl^^^j 0|!fSL^Ii0l9^:LT, 

%m-fzz£tf-e$z0 LT. Fcrs^^Mf 
§ L T IN § FC $m m^s %mnm'mm*&m. 11 

^%m(D^m^mm%wty,x^ ^z~m^ 
LIN0 

[0134] zm&mmmcD^ikiztes (CH2) X&HH© 
m = (Dfe%tim (CH3) 0^®lC®^tofcJ5fg£$AUTgto£ U^lNH^Ifl 

z> z t-tfx^ z> (WO2006/106905) 0 

[0135] CH2XttCH30^®lC®^to&J5fg£$A LXMM UfclNHg||f|± ©££•£}!? 

frjs-tt^&fl&icfciN-c, mcoi^cD^^cDn^xmitzy ̂  ;m%&t 
LTtis MX CH3^$IZ fc\d 3EU-f >/< 'J > ̂ 356#g (DB&s EU-f >/< 'J 

>7439mB(Dm&s EUf >/<U >y357#@©^S, EUf >/<'J >^370#@ 

©SIS. EUf >/<U V^399#g©ggg, EUf >/<U >^409#@(Z)^S(Cffi 

ttf 3 d <h #-c $^0 

[0136] cfcy^tttolCtt, 2ffl©HflCH3^I±i^#^ft^(CfclNT^ £i 

©HflCH3^I±i(Cfc^§^T(Z) (1) ~ (3) 

1 m&^L3m(DT< 
£i?X^Z>] (1) HflCH3^I±i(C#ttl§7$ EUf>/< 
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'J y ̂ 356ft fc tM39fe (D 7 $ J If $lg. ( 2 ) HgtCH3$I±i (C # £ tl § 7 $ 

EUf y</351i±^^mim(DT^ (3 

) HflCH3^I±i(C#ttl§7$ EUf >/<u >y399ft:fci:^/ 

409ft:(Z):p$ yif5igo 

[0137] M(C, ±§Ef§ 1 ©HflCH3^I±i(h(iS^^||2(Z)H|lCH3^I±i(Cfc^§fulB ( 

1) ~ (3) ym%&(omxh 

•oXs fu§Em 1 mm\\3%mz&^xmmn^Mtzm?, d) ~ (3 

) * UI^^L3ii©7$tu 

§Ef§ 1 ©HgtCH3^Uc If m& £ £^"T £ 

m*ttz>z.ti?x^z> o 

[0138] ±=E (D ~ (3) iztmotn^noj7^^btcmzK 

\,^Z&JB:LX^ZO ^MMX&tU£S ma©H|ICH3^I±it/c(iH|I^^I±i(c 

out, M©V7 u y<f^iz&y% ±§E 

(1) ~ (3) lC§Eita>7$y^glCttJ&r£SBfe£Jld}'f 

y^g^^tc^-r^ci^^Rrfg-efeSo 

[0139] ±§EftmcfcUT. rs^^^-r§7$yif^gj J2TF© (a 

) Sfctt (b) ©uTtlfr©SHC"a ttl£7$ JW%^frioMR^tlZ>Z.£tf 

ifS LU ; 

(a) ^U^$>If (E) % 7X/^*>If (D) % 

(b) yvy (K) , 7)V^~y (R) , (H) 0 

[0140] ±§Eft{*(CfcUT. tit, 2oJii±©7 

$ J If^g©^T tlt^\ ±IE (a) %tz.\% (b) ©Uf tlfc 1 ©?¥(C"a t 

ti§7$yit^g^^-r^d^^SD^-r^o 

0!l A. 2 0^±(Z) 7 $ J If B&(Dtefr(D'Pte <^t1O07$; If B&tf 

s ±IE (a) t/c& (b) ©Uf tlfr 1 COSHC# ttl§7$ yg|$|g£^t"£ 

m^iz, my <D7 5i y if $|gft§l#iz#£ti§7$ y Ifggg 

£ •So 

[0141] LA^mcfcUT±§Eft{*&, H 1 ©HflCH3^I±i(h||2(Z)H|lCH3^I±i 



WO 2015/174439 51 PCT/JP2015/063716 

7 4 y ^S^tiTUT t cfclNo 

[0142] L/cft{*© RT^ 

ffit££t£lZfcfo<DMMffii£<D7§ s&B&izmbtite^o ^M^xfctU£\ 
^lJ ^<7°^ ^^MW^tcUmM^mWiZ-D^X, M©V7 hCi7^ffll^ 
fc^fpy-ffuy, yif^S£n,!±!-td 

^£»p-t3<*:9^ yif$IS£B&^c{*-t3d 

^^Rrfg-efe^o 
[0143] t/c, 

tbX&Zo ft fa (D-15 (D m<D RT^M (C#St5 7$yiii^J:y^^ 

U«(knob; g^HcS&U fc 9 -^©Hgt©*@>tf t" § Rr^J3UC#£-r § 

z^yMyii^^y/jN^uiyiKhoie; ^Pincs^-t^d^c^x. 

£Pf (CIBS£ tit#§ <fc 9 £ f3 d <hT?*Wto(CFc^I±i 

yif£^-t3^'j^70f Kiti±©££"fb£&d-rd£tf-c££ (woi996/0270 

11% Ridgway JB et al., Protein Engineering (1996) 9, 617-621% Merchan 

t AM et a I. Nature Biotechnology (1998) 16, 677-681, US20130336973) 

O 

[0144] dtUCJQPLT. *f£Bm&mftm&$ite<DMmzizw.izm<D'jk%i&.m%m 
^ZZ£*,X%2>o #iW(D-l5(DHm(DCH3(D-^%:^(D^filZttJ&TZ>l9k& 

mmmiZ U fc 9-^©H|I©CH3(Z)ffilito^^(C^(Z)^(C^'r§IgA 

G*©SB?!J£$A Ufcst rand-exchange engineered domain CH3^r^lN£>d<h 

T\ U^7°f K©^^b^CH3©ffilito^^b(ci;^ 

T'^^tofC^I $^Bdt"d tifXl*Z> (Protein Engineering Design & Select 

ion, 23; 195-202, 2010)o d©&ft&fl5£^c> T fc*Wto£ g to©#fi^ 
ttft fa (D m f& £ 1± 3 d <h tf-X $ 3 o 

[0145] ffelCfc^fi^teftfaCDJlMlCtt, WO2011/028952JpWO2014/018572JpNat B 

iotechnoI. 2014 Feb;32(2): 191-8. (C§Ei6©ftfa©CH1 <hCL©£^bx VH% VL 

L/cftfafEMM, WO2008/119353JpWO2011/131746(CIE®© 

SU* (CliM U/c^E 7 ^ P-f juftfa|ti±£^ffl LT 
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3M(Fab Arm Exchange), WO2012/058768^WO2013/063702 (C§Ei6©ftfafi 

m<DCH3m(D^tkmnz>mvs WO2012/023053^15^©-mmvmmt-
christoph^ ( 

Nature Biotechnology Vol. 31, p 753-758 (2013)) (C|E®01 ̂ (DWWkt 1 ̂  

(Dimfr ftfa© muz* M'timMt § 2 ^ ©/ <? ̂  u s 

[0146] LXtes ±7&LfcJ:?lZs =mm<D^S 

0 • —yU P 7 t: yV(D6 isu If ide^£H§i 

^^tc(Dt>^Z, U—m\t 

mibtl&tf (FAE) , (WO2006/1069 

05) %mxtzztiz&v, 
(WO2015/046467) 0 ^$§HIgG£ffl 

^W"e-z> z. t tf-e $• 3o 
[0147] ztcs 

ztiz&-oxt. 

2.w^,(D-fc=£{ttty£$$p^ h^7<-"eft 

(WO2007114325) 0 t/c, Aj 

LT. dtlfetC, 7°Pf -f >A(CiS^r1"§^r>XlgG2a(Z)H|I^: 

7°Pf -f >A(C|^r v hIgG2b©HfIfr^ft£^f P~mlbftfa£7°P 

f -f >A^ffilNTffM-r§^)i^^^tlTU§(WO9805043U WO95033844)o 

MfC, IgG.hProteinA^lp'n •PftT'^'SELIf >/<U >^435#@fc<£t/436#@ 

CD/7 $ J If^S^Ts Tyr% H i s&if CDProte i nk^-CD^n'atKDM^Z ~7 $ J If (C 

m^Ltc.m*mi^ZtT:\ £HfI<hProtein A<h©*@S^ffl£^b£l±. Pr 

otein 

<h£-e$3 o 
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[0148] #a#jt 

£»(C>lA-t3 d <h (Ci; TIgG£fgIi£-t±3 £ 

(Nature Biotechnology (1998) 16, 677-681 

®Lm*m$RtziifcbmmTzzttfvzz (WO2004/065611) 0 
[0149] S/c, *%m(Dtc$mtLT. Fc^©C^0/vf p^/x-f ̂ r-7b^# 

IgGU IgG2% IgG3X&I 

gG4^r^B;jm tTZ> Fc^£*tj&r 3 -^ CD# U ^ 7°f K© 7 $ J If Ifl^U© 9 *> 

EUf >/<U >y(C^-^T^^^tl§446{3i(Z)yiJ &tM47ft(Z) U Vytf 

iK'k L/cFc^I±i^ tli)0 

[0150] t/cs 

one>©jJi(t 
§0 ££>£, dfte>©&fl5tt. ±^©FcrS#fafc^-r§i^m^£Tu 

&fc\ *fgB£0ftJI^ 

LT. ^1-07$ yiflB^y^ 

^ 1~ 3ftiCi£-&^£ SOLtcbO-Zfo-o T fc <fc l\, 

[0151] tuiB© 

1^1-3 KPW x 

( 2 ) 3 KP< -f > 

dti£>2oCDl^KpW>£#frd<h(CJ;<<,U (1) KsEifcCD^SrfgSIt" 

§ fcffl J®tc i: £ ft £ jfcg £ »J T £ ft E £ PMT £ £ £ U 

£d<h^pTtg<h&30 ^B^© (1) (2) £§E*j©^K*'r Vtt. 

Ttffflj®izmtz>ft®^e>isi:^r^^-c 
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ZtlbfDtfcSFt'OlZ. ^7°f 

U U yt\-*1\LX%^tZZii^X^Zo 
[0152] ^ ̂  tC. FcRnf^KpW >£#A,WTfc<UN 

o I^FcRniSn" KP< -f ><h LTs ±^©ftfa(Z)Fc!pI±i;&ffll/N'2)ii'n (is Fcyg: 

ll\ FcrS^tCMf 

§£<£~FFey£ 

SWOflOiiCJ: ̂  T4 IJS+f'f h^-r>U lJ-xm(D±M'&(D 

(c <fc O T £ i; § softm £»J tzz.il if RTfg-e& § o 

[0153] ±^(D'MU(Dy5)^m^XWmt Z Z 

Z o 

mti\ (1) 
(Cfp-n t"•!> KP< 'f ><h LTF(ab' )2% (2) Z 

KPW V£UTF(ab')2£ffll\ (3) FcRnf^ K* -f ><h LT. Fcyg^fa 

IZtttZ |p-• tPiS, ~F L T lN £> F c$I±i £ "a K* -f ( 

1) t (2) (ClEi^tl/cft®!^- KPW ><h (3) (C§E*6£tl/cFc$I±i£ 

Kp< -r > «h 7°f Lfc t $ ti/c# u ̂ 70 

-f^'J K - V 0igftifc b IIM 1~ £ ffes ^ £II/ST £ *° U ^ 7°f K £ 

=l- KI-^^U K££^C{£J#LTlN3mS©?si»©i£#;S 

AN e> ^ ttmrntzztbu^zo 
[0154] t/c, um^ti 

z'jyti-turtts ±§E-e^y^^ tiz u >a -©ffe, mittf His^ ̂  HA^ 
myc^y, FLAG^y#©^7°f U ^tit# 

§0 t/c, vx)i7< KiS^s 

tt £ tl £ ©Hfrg-CDM^ii£ <£ y SIN(C§ttlt tSfcP.TMiz*0m $ tit# 
Zo 0!J;Ltf. ftfa©CH1,hCL^(Z)llffltt^Uffl^tl/cy, ^PFc^©^ 

izm Lxw-Mco^m^m^w^Bmtt ztc$mtfm^ butc y tza 

[0155] £fc% *fgB£tt% *%UK(C 



WO 2015/174439 55 PCT/JP2015/063716 

fc<£t>' 

fu§EM^plftfa<h^§(Z)#;£ 

[0156] II» 

o t/c. *fgB£tt% 

LT#^T§. ft^J&^©WfrJS1££PMT£ll2£M$tl 
mmmmmm (»±^ 

mpiwj) fc^tm^y (j-^Ts nnM$ti#) IZMTZO *mmrnrnm 
mm*. 
j^»jsttPi#£y. mmwm 
frisyfc<fcxffcmm&. m£mmu Tttufgr§ prtgit # &§n 
MtlZflL^-ZtlZZttftRt. U\ 

[0157] t/c, ^mmz^Xs T#^\ 

sifccfct^trc^j^ ftmit 

%j5:&s L< 

ttT2>ftm*%feikT2>l5fc. 3itc&m*r^Rfit L < &>£HT 
fti«P$iJ;Stt^Pfiit^fc«)0IiM!| 

. «ffljs##£Bi$-r£fca&©ii££ 
»±^it»j£y fc £ xftt,m#\<Dmi£ic fc w- * ̂  
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fefeits mmmmmms mmmmvmt 

Ztc6b<D%<h^IIT § d <h fc T? $ §o 

[0158] Lt^sj <h(is 

LT#fr<hU9itP*--e£>l<j. 

&WLW(D^%Rft(D^Ws§n'a5ii'-f(Dt) OT-d t. (C<£ o Xs 

[0160] %tcs ^p^7°-tr;u (HKP^> 

^fJU-feJUP-X, ^fX #'J U^If] mo^^Ont 

7°"tzJU) (C±tA^tls HP'f K OJTJNV —A, 

7J^'$>^PX7x7, ?^Pi7Jk>'aX f J jfe? RXfj- J t 7° 

izJl>^f) ("Remington's Pharmaceutical Science 16th edition", 

Oslo Ed. (1980)##BS) 0 MM£{mi&(DMM£TZJ5)£b/MQ 

Z^b^s (i^^0^©irC®ip'n (J. B i omed. Mater. 

Res. (1981) 15, 267-277, Chemtech. (1982) 12, 98-105, ^g^H37737 

19^, M^I^il^EP58481^ • EP133988^, Biopolymers (1983) 22, 5 

47-556) o 

[0161] mm 

(«±!OT#£y) mn. 4¥mn&5-<Dvtti 
tiHZ&-3Zm%lZ&5-tZ>ZttfZ^Z>0 £?3i IX tt#M£So # 

z&ttfet Lxitmwmz^ 
t^Eifmibu^o LTtis mm&M, ISP^ER 

strati j£T>Eit&^Wbti£o mx&mm^iz^-DZ, 
(ommm$>&^&«itM>i>£«y. mmmmmma<fcxf^mm 
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ztcs ^tCcfcyiSi:^ 

fafil kg£>/c lJ 0. 0001 mgAv<Ql000 

(is ^ 0. 001 mg/bodyAv^100000 mg/body©§Q|fi|it 

tl§ fcCDTii&Uo 

[0162] *fgB£0|l2£M$tltt. Rem 

ington's Pharmaceutical Science, latest edition, Mark Publishing Comp 

any, Easton, U.S.A) , frfc<DV 

feoTtcfciNo mmt w&m. *»k 
&k MWftk #3Hb&k DiJg&k WML S&HjtetEil&k 

?UIs P-X, "7>-

h-Jk f>7°X ti)l^ n—Xt))li/0 A, iiJMP-Xt h'J^A, fc 

KP*:>7°P ̂ JlizJin—Xs fc KP*:>7°P fcVU^f JU-tzJUP-X, # U 

fc'-JUZ-fe^-Jk^xf JU:P$ 7 7-fef-k /f'Jb^^P'J KX "tr^ 

fx h U yj iz ̂  'f K\ /ts'J^^r^xf U>£IHbfc^>>460, 

M, tiJUtf^istTJUizJUn-Xs P->7^-f, 

[0163] £/c, *fgB£tt, 

iz%mt & izmtit & tmmv&ztiz 
<fcy. ^§£«£itsu 

m$mt LTizftizmfcztitz^tf. imvmi 
L T IN Z>mmfo 3 IN ©»Pt£T«& § u Mf£T«© 

^©<±:9&M<h LT, flUtf. #pm 

m (#^«i k 12), in (#^«i 3, 14), (# 
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14), Jfflg 15), 1 6) 

. mmm D . 1 8, 19), 
m (^3ti2 0), i). um 

22), mmm (1^123), fuiij^ (#^124), 
t-mmtm MM25), nt£'j>At4a«i (#n^M2 6), 

(#m«i2 7), (##i^»2 8), 
*>U>ASS (#^I^M2 9, 3 0) *fgB£©$?Sgfc 
!&M£bT^tfibtlZ>o r&, #p|4^, 
©±j£t4©Ilt4ffi1l©^&,ot\ It'll'J >'6lfn.#i^ ft v* > U 

[0164] *fgB£n:aiNT r^MJ #yx.fc£\ 
Sft® A^Ill LTUS$ffllS©inli>&(C, t"•2>^^0^CDirC®ip 
^:fr^£;!^]QT£d^cJ;UtT:btii>o C©*I^I(C£INT, ;fe!jp£ti3ft® 

<t uz lis irn&xtmK y *§ e> n * 
?k&}&£ Lz&$tiz>m'££$>'?ztem&£&mm 

©ftjli&p'a^^P©^'-?:#^'^"^ #£> L, 0[)x.ti'-bEBESm©-^® 
EM. *»k mmMs #3s 

n±i£y. 
yf#So ig^$*©g*l*M£ LT, 

fc?£U<&1 pg/mlfr£>1 g/mLCDiBH-e&y, «tl'J!ffSU<(i1 ng/mlfr£>1 m 

g/ml-e^y. L< (ilM9/ml^^1 mg/m£ tlt#30 

[0165] S/c, ^B^cfcuT rgf&j &M(c, SiJ©f§*§"m, mt£, 

^>mm^wmzm%btz.iY\i simc, 
$y T 3 « £ ̂  T 3 « ©^® tC fgl£ U T U mtst £ *3§B£ 0 ft® 

S!GW£, KE&© 
flflfl&SrfgSETa^fc KKtHC, dtuc 
^§£fc K S5fc©«©it®(c^ii LTU5(Ci^T§*fgB£©#?£& 
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mjk&s-tz 
Z&mfbtlZo st 

^T>±it&t?tfmf bti^o 

tf-cs*o frfefatLT®^n&m£>izfo^zmtmz*mR(Dtt.Ws^ 
#?(DfrZ^tZ7kmfa-eh^T*,£V U mti'±§E§BtS©^®S'M 
> mm. w&Us ##*4. ^•MMs mm$L -ra^y. #3Hb&k 
ip^Os mi±a^y. <fc 
Uo JX-^M£ LT(is $yxJi\ -mo&^z-D^Wfil kg&fcy 0.0001 mts 

^ 1000 mg®iBffl-e^^*^3iiR"e$§o 3bz>\Mz, $!*.#. m^fotcvu.w 

1fr£> 100000 mg/body©iBH'e^-^M;&3l^"e$§o biPbUtfb, 

ft® tt d tl b ®tc^lj PS £ tl 3 i CD T? tt ft INo 

[0166] *fgB£<0ft®M^#?0&M£<J:^-C 

LTs J^T 

0^^if£ tlSo -f > tr h • (in vitro) TtWIIiStt^i 

ffiXMtl-£#&<>: UTfi, 

J; y )RiJ^t"'l) d £ifZ:^ Z> (^Jx.ti\ Current protocols in Immu 

no logy, Chapter 7. Immunologic studies in humans, Editor, John E, Col 

igan et al., John Wiley & Sons, Inc., (1993)=^) 0 St40;S!J^^|^ LT & 

s ^^0^«^(i^©ft®ip-a K^'f ytlHna t"£ft® A^&§ft®"C#> "P "CIS 

U"CV,N&l/Nft®(Ci|p-nTSft®itpp"^?L 

Ts *^cDft®M^^\ Mm 

£ LT®ffl£ti/cft®i^H^ y d £IZ£ y, 
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[0167] (in vivo) Ztclsb^ \MA. 

Pi % If SIftX ttJM F»3 £ "T £ c ®&© ;*: £ £ £ & a to 

toiy^-r* d tiz& y, 

^ Lfi^o -f > tr s • T?©M£ HUHK*^u 

<D&i3-mz£tt2>mm<D*% $ # ttracjic^#?© 
&^¥KfcttsjM©*$ £ <fc y ^d <hm<fc y, *HBE©#CJI 

£ <h¥0£ Lt#&0 

[0168] 

jfcg £ jcpsu-r •& a fg £ # t & «©it® iz mm SM 
-r ym%^rzmrnvmrnizttt z>mm$k%:mnx&m,M 
t&Jj)iit LTtis jMV h^^JULfcthymidine©^^®^^^ 

mT&mrmzm^>btiz0 t/c, 

i;^£$?igicEiN£d £#-?$£<, 

[0169] %tcs *fgB|tt. 

m^n*wmumzm^ztcibcD*? \-&mt 
s0 ^©^ m^mz^n-ztiz&te. mw. 
m LA y $--*; LTfc < d <h$ &0 

[0170] t/c, *fgBJ!tt% 

[0171] *Bm&lZ3Zm<D1Xl*&&<DWiffi$:&mizmfr'£t>1*:t£:t,<Db. 
© ^ Set (C #dVT M to (C ̂  M L ft IN PS y , B^ (c # £ tl £ d <h tf ^ 
M^iz&^mizwm^tizo 

[0172] &fc\ ^B^|ffl*(CfclNX?|ffl^tl/c^T©^tTM^:^(is LT^ 

B^lffl*(C|I^Atl^tlSo 
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nwy 
[0173] 1 ] i^ htfc 

W(D~I >-fe7° h 

-<tfjA7 

111" & CTLA4(C -T»©^t^b»J £ PMT & d £ T?ftffi#l 

gi£, CTLA4fgI!T«(C>tf't& 

ft{«#to«{ISStt (ADeem) 

fc-Z$>Z>Z£tfM,&-ZtiT^Z>0 

[0174] IgG1ftfa(Ci:SADCCSt^iftfa©^^I±i^NK«^^^P7 7-

'v(Z)FcyR(hip'n'T•?> tl <htls *?"©Ip^^ittijjiiir•?> <£ 

9 £fttttt. <fc y L 

[0175] Z.(D&0 

sfim^mz^MrzzttfEtaztifcztfrbs £y^(c»pt£T«& & 
&d<h^-e$tu£\ osy«ty 

iitSc<hA<-e$tu£\ <fcynsdtmm^nz 
o 

[0176] (1—2) TiUljicjl U 'f U 0 hftfa (T cell redirecting antibody) 

T. ft® 

lctt-r£^S1£©[p]±. ft^®ttUX^©€;l^T^tiT$/co fitftfa 

(ift®01O(Z)Xfco h-^IIiLtiS^tSc^A^, Ztl 

ftfatcMLTt. 9-fv S£fc£ftJIttlffill©^-C£>£o 

y i^^fiimi^ft^^i^Tsftfa (_fi 
st»^^) 3»&£ftTiN£0 -m^mmmit2mmm±(D^t 

2ffl|I^±©ft® tcljT?ft < 
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iSii£>Sft^!^<feSo 

[0177] (CD3S^TCR) <h^«(C3§Il 

V/^ft (HsinJO LT. BiTE^-efe^yj 

(b l i natumomab) *?~hsV^%;sJ^ 7° (Catumaxomab) £>tlTl/N 

So il 20(Z)ft®ip-n -f > (scFvdfeSlx(iFab) (C<£y^ 

Mtimsmtnmizms, UTUSCD3 £ gctc^ U 
j&£*ffljs^n^rr£££#-?£* (^n o dtuc^y, 
y-f T»I7I^-1®^ 

d ttfpSm-e&Zo 

[0178] £ft3i-CT*m£i7i£*HfflJ]&£ UT. T«(C&LT^« 

mtf. CD3£(i-M 
&T*ffl]]&-7-a--e&5;fca&, CD3£lCttUTMJg& (2^©Fab) "ei^TSIg 
Gftfa (FcgRiS^r^tKi^^^U) Xfotlit, ® 2 - WC^Ti:? tCCD3£ £ 
m%tz>nm*±7LT, CD3S *%mt^>nm^nbXs 

ztx\ T«An«(c*t-
mt&ztAM#zxfczt.mz-btiz>-hK zo^^teztrnzt/vt: 
&Zbtel\ CD3sJCMUTMffi6 (2o©Fab) -el^TSIgGft 

fa(i|W]— SCD3 £ ICM LX 2 Iffit:'/7 hfx -f J- -f (avidity) tc 

<£ y ^@(C|p-n LT L g o CD3 s 

(02-2) o 

[0179] CD3(i-®to^T|fflSST-^--e^)S/cto, CD3(iX7x^^-|fflSS^^ST 

^i:^ilTlN5fc«), T$fflfl§yy>r SftfalCd;y^ItoT«^^LTlffl 

#trzL u—>a 

(CD3s tt. *ItoT«(C 

&CD3 £ £ KfCX^H LX^&fctsb, ±§ET« U irCtttt, JHftT 
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mm LT2|I-eavidity(Ci:y^ 
stci^LT Ls?fc^ ^7$-mm£tezTmm£<DmmrM$&W£& 
Z.btZ^£^XbtlZ^tc (03) o ^^(Cdtlt-efCTlfflM/CJlfC^-rST 

mrnvy^ \y<p 
[0180] ^(DtctSb, m4iz^t£?tes 

A4(C^TST«U $4 \s<7 hftfa (CD3£ £CTLMlZtttZ=mnmfelji&) 

£CTLM<omi5tff£ 

mLZl^tcSb, I 7 X ^7 * -«£ ft £»Pt£T«fc<£ 

^>z£itz^t^£^A.zti£-eiz$mfej^ 
SSt/cM^T«(C^-rST«U^y \s<7 Sfttt0*g£fcfclNo 

[0181] ttet>t>s MmzS.&ft-eCTLMlZtttZTmmV \s<7 (ftCTLA4 

/KCD3£ -t\ mmmmm*mztz£xmmmm*mm 
u fci:\ 

(CCTLA4<hCD3(CftTS=fi^St£ftfa£ftML^r>Xin vivo£<fctft: Kin v 

i tro^>(Dts £9 L/c0 

[0182] -jM&^ftJIUCft LT^ WJ^^h* NK«^^UfflL/c 

trCffiSl^J H #3$ U £ £ A^P b tlX U C 

TLA4(C^-rST«U^y \s<7 h^©jnIiai^A D C Lfc 

ftCTLA4ftfa <fc y fc jji IN ^ 9 fr^P <Q tlT IN & -3 fc0 

[0183] immm2) $mfejmm**-?y \-£^tcwcc%mnmm(Dim£mn 
(2-1) ^^XCTLA4fC^gtofCl^TSADCC)^#ii^ftfa (hUH02hUL01-m 

Fa55) (Dm%£mm 

ft^r>XCTLA4ftfahUH02hUL01(Z)pr^I±i (fifI^^I±iUH02&|B^#^ : 28 

. gllRT^I±iUL0HilB^S^ : 29) £ =1 — KT§16f £, 

7>IgG2a/kappa(Z)S!]il:^)^Ilffl 7°^7v $ A L/co d(£>03\ "7^ 

LTIN§ (fi 

II^t^I±imFa55(i|B^S^ : 30, $lfI£t1MmkH£|B?U#^ : 31) 0 
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[0184] FreeStyle 293 Expression Medium 

igife (Invitrogen) tC 1. 33 x 106«/mL©|fflJ®^Jt"eK U 6-^x^7°^-

h(D&OJI)1>^3 mLM£^l?«fi5fcFreeStyle 293-F^ (In 

vitrogen) IZjtfLZs D 7 x £ a V&IC<fc y tlfc 7°^X< K 

ALfco C02-f (37°C% 8%C02% 90 rpm) T?4Bli§SL/c±S# 

_t/WAV|Qs rProtein A Sepharose™ Fast Flow (Amersham Biosciences) 

fa;^)S©280 nmZ(0m%^)M'MLtco tf^ftfdiy^itfr^PACE^Ci: y H 

HH L/cP^7lc#^;&ffll/>'Ts liM LfcftfaCDjJIlSi^r^tti L/c (Protein Science 

(1995) 4, 2411-2423) 0 

[0185] (2-2) ft^7XTLA4ftfa (hUH02UL01-mFa55) (£>^f^^XFcgRtCjrtf 

Sincr (Z)g¥'fffi 

HMJ2-1 ilMLfcft^XCTLA4ftfahUH02hUL01 

-mFa55fci;t/=l> h • -JUftfahUH02hUL01-mIgG2a (filIpI^I±iUH02(i|B^ 

S^:28, gfIpI^I±iUL0HilB^S^ : 29, fifI£t1«mIgG2a&|B?U# 

^ : 32, : 31) (COUT, Biacore T200 (GE Hea 

Ithcare) XFcgR (mFcgRI% II% III% IV) £ ©ft® ft fa 

L/CO "7> — 7 T7 — <h LTs 20 mmol/L ACES% 150 mmol/ 

L NaCU 0.05% (w/v) Tween20% pH7.4£ffll\ 25 "CTliy^L/co izV+J—f 

>> 7°CM7±(C7$ 7°U y Protein A/G£@^fbU hUH02hUL01-

mFa55^**7°f *-L/cm, FcgR£7f^K h <h LT120#P^@Sftffl£l± 

. ^©I^M^^b^lE^L/co hUH02hUL01-mFa55©||f^C&, 

/\*iy77 — Lfc0 Biacore T200 Evaluation Software (G 

E Healthcare) t — 7°7 -f V f -f > VIZ <j: £>MtfflZ y % |p-n3SS 

£l£ka (1/Ms)^.t/^?ll3SS^^kd (1/s) ̂ r^HH U 

(M) ^r^HH L/c0 }iy£i£H£itHC^L/c0 

[0186] 
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[0187] (2-3) (hUH02UL01-mFa55) iZ cfc £ADCC)5#ij^ftfa 

ilM£ftfcft^XCTLA4ftfahUH02hUL 

01-mFa55tf, "7 0 7XTLA4fgIl«(^ 0 7XTLA4fgIl«&, CH0«(C>tfL 

T^l7 £ XCTLA4m{s?^^Al" S d £ tltc) 

(C^LTADCCStt^IlTS^^, 1 ©JiiCtotMLfco 

}iy£©i£H, b tlfc (05) o 

[0188] CHMJ3] u®&mm£^7*t$-Tmm<Di0m$im*mmT2>. ~m 

(3 - 1 ) ^^XCTLA4jScJ:t/^^XCD3fC^gtofcM^TS-m^g#ftfa 

ft^r>XCTLA4ftfahUH02hUL01(Z)pr^I±i (fifI^^I±iUH02&|B^#^ : 

28, gllRT^I±iUL0HilB^S^ : 29) £ =1 - KT§16f £, 

KIgG1/kappa©S!]^^Ilffl70^7v$ A L/co dCD03\ £rT^I±i(£s Fc 

T ^'fSM Ls 2 OCDjiJI^Xf £<£9 (Cfl&gg^rjQ 

(filI^t^I±iF760nN17(i|B^#^ : 33, HH 

: 34) 0 

[0189] £/c, ftx"t7XCD3ftfa2C11(Z)pr^I±i : 35, g 

: 36) KIgG1/kapp 

7°^7v $ A L/co dCD03\ Fey jg^fa'vCD 

U 2 p^-fbf S <£ 9 

(filI^t^I±iF760nP17(i|B^#^ : 37, Hlt£t1Mk0& 

IB^U#^ : 34) o 
[0190] hUH02hUL01 —F760nN 17, 2C11-F760nP17£, =t 2 iZ^ Utcl5 

)i-e^n, mm^tco mmLtc*n?n<Dfc^m&Mi%mi£<Dnffi<D&^* 
Ltc^M%yMU(Dj5:& (Proc. Natl. Acad. Sci., 110, 5145-5150, 201 

3) -e;f^U (hUH02UL01/2C11-F760) ^#llfc0 

[0191] (3-2) ^XCTLA4&cJ;t/^7XD3lZ&mmzM<£t 
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CDft® (mCTLA4, mCD3) 

^»y3-1 llMLfcft^XCTLA4/ft^7XD3= 

fi^Sftftfa (hUH02UL01/2C11-F760) Biacore T200 (GE Healthcare) 

i§-ft® (mCTLA4^.t/mCD3) £ ©ft^ftfaJxJ^^r^/T L/c0 "7> — 

y<f/<v77-£ LTHBS-EP+, pH7.4£ffll\ 37 °CUm^ L/c0 "trV+f-f 

>> 7°CM4±(C7$ yh V 7°'J yProteinA/G?:@^b U hUH02UL01/2C 

11-F760^**7°f ft® (^7XTLA4£ L< &^XCD3) £7 

t7-f (x^TXTI_A4(i120#^% "7XCD3&90#P^) 

. hUH02UL01/2C11-F760©^lK(C(i^>->y 

/\*iy77 — Lfc0 Biacore T200 Evaluation Software (G 

E Healthcare) tl — 7°7 -f V f -f > VIZ <j: £>MtfflZ <j: y % |p-n3SS 

£l£ka (1/Ms)^.t/^?ll3SS^^kcl (1/s) U 

(M) ^r^HH L/co fp^^rll 2 L/co 

[0192] [^2] 

No T^-^h ka (1/Ms) kd (1/s) KD(M) 
1 TOXCTLA4 4.30E+05 5.30E-04 1.23E-09 
2 TOXCD3 6.16E+04 7.12E-02 1.16E-06 

[0193] (3-2) ft^XCTLA4/ft^XCD3-m^g#ftfa (hUH02UL01/2C11-F76 

0) 

^»y3-1 IiML/cft^t7XCTLA4/ft^t7XCD3-

fi^Sftftfa (hUH02UL01/2C11-F760) #"7 £ XCTLA4fgIl«*fc(C>tf LTlffl 

#^Wy2©^)i(C^^T^IIL/c0 }IiJS© 

ISH. ftfaillt {£# to §£#> b tlfc (0 6) o 

[0194] C^»y4] ft^r>XCTLA4/ft^r>XCD3-fi^attftfa (hUH02UL01/2C11-F 

760) (C £ Z>CD3fc t/CTLA4g£it £~X£ CD3|^ tf-X(D$kM(DWiM 

ftCTLA4/ftCD3- fi^Sftftfa(C y »Pt£T« (CTLA4& CD3 fgSE 

LTUS) «hx7x^^-T|fflSS (CD3^I1LTUS) 0^®ftJItfs§IS£ 

y ii^to&^i^c<^T*t§i L/CQ 
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[0195] st^JKC, Perki nE lmer£tCDAlpha:r^ J Ui/ — (Ci: y, 3 — 1 (CeEtfc 

(D?5)£zmm. mm L fcirC V £ 7XTLA4/ft^ £ *CD3=(hUH02U 
L01/2C11-F760) -?OXCV3m,M4k£-X£^OXCTLk4m,M4k£-
X(Dmm*wm^m^(omm*m^Ltc0 nfa^c&, 100 nmoi/L©tr^ 
f WbV^XCTUM, 0, 20, 100, 500 nmo l/L©hUH02UL01/2C11-F760, 50 M 

g/mLCDAlphaScreen (JllijSllO St reptav id in-coated Donor Beads (Perk in 

Elmer), 50 jug/mLCD^?^77XD3£:AlphaScreen (JllijSllO Unconjugated Ac 

ceptor Beads (PerkinEImer) (CP *f— h Lfc7^77>CD3-acceptor bea 

ds^rffilN/co dHI 7 — 1 CD<£ 9 (C, AlphaScreen (®^^1) 

St reptav id in-coated Donor Beads(C|p-n L/c fc^f>'fb7?'rl7XCTLA4(h^?'rl7 

7XD3-acceptor beadstfhUH02UL01/2C11-F760(C<fc o tl, Ib^g^t" 

S b tl/co 7°U— h (C(£Alpha384 (Perki nE Imer) MJl^iEnvi 

sion-e^ffiL/co uTtl©^i$£30^SteL/co "t(D^W:s 07-2 (C&Si: 

9 (C, hUH02UL01/2C11-F760©)jiSfS#W^fc-X^(Z)^^IE^^tl/co 

[0196] )%lfZs AlphaScreen (JllijSllO Streptavidin-coated Donor Beads (Perk 

i nE Imer) (C)tf LT100 nmol/LCD 0 XCTLMfc^ZfW) nmol/LCDI^ 

UML/c Kf-fc-X^rftj^L/co 100 nmol/L©hUH02UL01/2C11-F7600M 

(Ci:-z>T50 fjug/rnKD^ 0 7>CD3-acceptor beads (i7x^^—Ti 

L/c7^"tr7°^-^-X) Kf- ¥~Xt 7 <7 iz 7°^ - kT-XCDlg 

100 nmol/L©£*f Wb-7£*CTLA4, 50 

yu,g/mL(Z)AlphaScreen (JllijSllO Streptavidin-coated Donor Beads (Perk 

inElmer) , 50 jug/mLCD^?0 7>CD3-acceptor beads(C, hUH02UL01/2C11-F760 

> h P-JU<h LTfflU 

fco uTtl©^t30^SteL/co 0 7 -3©^mtff#£tl, tr 

* f > it -7 0 X CD3tf-V 0 X CTLA41IH U tf- X± IZ L f# S $kWT (C fc U 

Tt, ft^XCTLA4/ft^XCD3=fi^Sttftfa(Ci:-3T, 0 7-4(C^f 

i: 9 iz Kf- tr -X <h 7 £ "tr 7°^ - kT - X £ tl S d <h tffilsS£ ti/cQ 
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[0197] tr* f > itv 0 X CD3 fc J: tfV £ X CTLA4tf K ~f- tf- X± IZ L T U S 

(CTLA4&tf CD3tf LTlNS) £HM 

£>tu -7 0 XCd3*z\yi/ n. *f— h L/c7^-fe7°^ — tr—X(ii7i^-T 

» (CD3^I1LTUS) UTIN£ £#*.£> tlfco £©£#~FlCfclN 

XCTLA4/ft^£XCD3-(C<fc o T K~f - tT-X«h 7£ 

•tz 7°^ — tr - x tf nsm £ n * d ^ tf ?is§ $ tifc «h IN 9 d t tf b s %m t£T» 
^I7i^ -T»(C fclNT £ ^*i(CftCTLA4/ftCD3-fi^Sttftfa(C <fc o 

TSiliSri^^t £ d t tfprffiv$>z d t tf £ tlfco 

[0198] C^»y5] ft^r>XCTLA4/ftx"t7XCD3-fi^attftfa (hUH02UL01/2C11-F 

760) (Ci:Sin vivo^^gipjl (SfisUfa^-^) 

HMJ2-1 IiML/cft^t7XCTLA4ftfahUH02hUL01 

-mFa55fc J:tf 3 — 1 MM UfcirCV £ XCTLA4/ft 

(hUH02UL01/2C11-F760) tf^X*Jl^«$ac 

^LTin vivo-e^^^Ttf^^HL/co V 0 X *H^«ttCT26. WT (ATC 

C) 1 x 106<®£, BALB/c"7 0 X (B*f *-JUX'J/<-) ©£<HfltSB&~Flc:& 

ffiU mMmmZMf&Z-Gtco mm 10B@(C, hUH02hUL01-mFa55£200 M9 

/^OX, hUH02UL01/2C11-F760£100 fjug/^ 0 X(D^mZ\ Sfi Mfo (i. t. 

) (&i#n=2) 0 "tm^s hUH02UL01/2C11-F760(ihUH02hUL01-mF 

a55i; y U hUH02UL01/2C11-F760&in vivo(CfclNXlI 

(@8) 0 oty, »pt£T« 

(CTLA4£<fctfCD3tffggEUTlN£) ^17 x^-T« (CD3tffgIl LTU 

£) ©^StrCJl^^U, y 9Sd<htf^Pt 

T^tl/Co 

[0199] C^»y6] ft^r>XCTLA4/ftx"t7XCD3-fi^attftfa (hUH02UL01/2C11-F 

760) lZ£Z>\n vivoH^jjM (Sfi^$^<hffS^&^(Z)J:t$$) 

^»y3-1 IiML/cft^t7XCTLA4/ft^t7XCD3-

(hUH02UL01/2C11-F760) tf\ 5 (C|E® lfc7 0 X 

«ttCT26.WT^*g^f JUCft LT. HMF»3£-5 (i.v.) 
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*i§IL/c0 CT26.WT (ATCC) 1 x 1 BALB/cx^X (B*f 'J/< 

-) ®mmBmtz. hUHo 

2UL01/2C11-F760^:100 Mg/x"} Sfi MPl (i.t.) 

I*I (i.v.) (^¥n=5) o 

hUH02UL01/2C11-F760(iin vi vo(CfcUTj§m$^ 

(09) Q 

[0200] CHMJ7] ftfc KCTLA4/ftfc KCD3-fi^Sttftfa(Ci:Sin vitroH'^M 

(7 - 1 ) fc hCTLA4&cJ;t/fc Wmz&BmzM<£t 

mtmm 
ftfc KCTLA4ftfaMDX10-F760nN17(Z)pr^I±i (fillRT^I±iMDX10HttSB?U# 

^:38, g|IpT^I±iMDX10L(i|B^#^ : 39) £ =1 - KT 

^ftlfc KlgGI/kappa^K^^Ilffl^^Tv^ A L/co dCD03\ AE^$Jt±i 

(is Fey S^fa^CDlp-n 3HSM Us 2 oCDjiJItfXf p^-^bTS^ 9 (CB& 

LTUS (filI^t^I±iF760nN17(i|B^#^ : 33 

. •• 34) 0 

[0201] £tcs ftfc KCD3ftfaTR01H113-F760mG3P17(Z)pr^I±i (fillRT^I±iTR01 H 

113&|B?U#^ : 40, g|IpI^I±iL001Hi|B^S^ : 41) £=|- VT&mfc 

-^tl^ftlfc KlgGI/kappa^K^^Ilffl^^Tv^ A L/c0 dCD0t 

. Fcyg#fa^©i^£€;$U 2o©fi^tf/s-7LP^'fbf 

LTUS (fifI^t1WF760nG3Pm£ 

: 42, •• 34) 0 

[0202] MDX10-F760nN17% TR01H113-F760nG3P17&% =t 2 iZ^ Utcl5 

ffML/co 

U ^M%yMU(Om£ (WO2015/046467) 

lUfco 

[0203] [^3] 

No •
 I V
 

1 fclft 2 
1 MDX10//TR01H113 MDX10-F760nN17 TR01H113-F760nG3P17 
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[0204] f fc C ©IftC t So WO2011/028952^>WO 

2014/018572-^Nat Biotechnol. 2014 Feb;32(2): 191-8. (C|ES©ftfa(Z)CH1 £ 

CKD^it. VH, Ltclji&ttWjfes Proc Natl Acad Sci 

USA. 2011 Jul 5;108(27):11187-92JpWO2009/080251,WO2009/080252, WO20 

09/080253 (C IE® CDCH1 <hCL£ L < ttVH£VL©££-fb£fllE WO2012/ 

058768JpWO2013/063702(C|ES©ftfafilI(Z)CH3^(Z)^^$iJ^P'rS^)i, W02 

006/106905(C|ES©CH1 £Zl(Dm^%mmm L/c^;£, WO2013/065708(CIE 

m<DW£VL(Dnffi$m%mm[;t£l5fete£tf$>2>o ftfchCTLA4ftfa (fiilRl 

^I±iMDX10H(i|B^#^ : 38, gfIpT^I±iMDX10L(i|B^#^ : 39) 

ftfc KCD3ftfa (fifIpT^I±iTR01H113&|B?U#^ : 40, gfIpT^I±iL0011 

&ra#^:4i) (C^LT±IE<D&m%&mtzz£-e. 
*i^mt S d £ tf"t? $ S o 

[0205] (7-2) ftfc KCTLA4/#T,fc KCD3-S^g#ftfa(Z)in vitrotC&rtS»D# 

fltA Kf-2£(C>tf L^A'J ^tl^tl©M£5%FBS (Mor 

egate BioTech) ^"afoHBSS (GIBCO) (CTFicoll-Paque Plus ( 

GE healthcare) (CfiUL/co 400 x g"C30^^js/[>^il Ls (P 

BMC) o % b tl/cPBMC^: 10%FBS, 100 Units/mL pen i c i 11 i n-10 

0 yu-g/mL Streptomycin (GIBCO) ^"afoRPMI 1640 (Nacalai Tesque) ipJftUC 

T5 x 1xJUih&S996 well round bottom plate (Corning) (C 

SfflLfco 
[0206] =l>hP-M/Cfa (ftKLH fc KIgG1filIpT^I±iIC17H(i|B^#^ : 43, $1 

flRl^I±iIC17U£|B?U#^ : 44, figt£t1«hIgG1 d&|B?U#^ : 45, HH 

£t$I±ik0&|B?U#^ : 34) , t/c(iMDX10//TR01H113^^tl^tlftit)jiS0. 

1 ju-g/mL, 1 yu-g/mL, 10 ju,g/ml_<h &S 9 Ls ^ L 

fco 37°C, 5%C02(ClS^L/cC02-r 7BP^i£#L/c0 

70t^(Ci|fflSS^:V bottom plate (Corning) lZ^$Ls 400 x g"C5^>^js/L>^ 

H u ±;i£P&£L/c0 1 %FBS, 2 mM EDTA (Sigma) £#frPBS (FACS buffer 



WO 2015/174439 72 PCT/JP2015/063716 

) "C10fp^!R L/cFcR blocking reagent (Mi Itenyi Biotec) 100yu,L(CT, Iffl 

10^r^^-e-r h L/cm, PerCP-Cy5.5 Mouse A 

nti-Human CD4 (BD Pharmingen) ^2. 5yu,L% PE Mouse Ant i-Human CD25 (BD 

Pharmingen) Jtb/j,Ls PE-Cy7 Mouse Ant i-Human CD45RA (BD Pharmingen) £ 

2.5ML^^ A.tc0 4°C-ei0trPM K L/cti, 100yiiL(Z)FACS 

buffer^rJPx.% 400 x g"C5^^js/[>^il L±;f L/c0 

[0207] Intracellular Fixation and Permeabi lization buffer set (eBioscience 

) CD7°P hH-JKCS^$, Human FoxP3 buffer A^IOO/^LTOJPX.TJIIT'G 

U h L/c0 ^©&400 x gT5#^SI/t>#SlU 

-t/f L/co Permeabi lization buffer^100/^LlfoiPx.T;iJt7lG Ls 30^> 

h L/co 100yu,LCDFACS buffer^rjp400 x g"C5^^ 

L±;§£P&£ L fc0 d CD ft£ £ 9 1 EOfr ^ tca 

[0208] 100ju,LCDFACS bufferT'MH/lij Ls Alexa Fluor488 Ant i-Human FoxP3 (Bio 

Legend) JPA.TJIIT'C LS 30^^^;m(CT'f h L/c0 100 

ju-LCDFACS buffer^rjp400 x g"C5^^js/L>^H L±;f L/c0 Z.(D 

&;#}#ft££9l0tT^/co 200yu,LCDFACS buffer-e^IKU FACS CantoII 

7P--M-*-(BD)-cMrUfc0 

[0209] FACSDiva Software (BD) £TfSSEMr£frotca 

CD25£<fctfCD45RA©fg^£fl¥#rUfc 

0 CD25high CD45RA-0®^\ CD25"CD45RA+CD®:fr£^-(Regul 

atory T cell (Treg) ) % I7i^-T||SS (Effector T cell (Teff)) 

<h L/co t/c, FoxP3hi9hCD45RA"(Z)®^s FoxP3"CD45RA+CD®:fr£^ tl^ftlTreg 

, Teff <h L/c0 CD4Pitt»^©Tregfci;tfTeff(Z)#SJ;b^tf ̂ Teff/TregJzb 

^rWHhl L/co 

[0210] CD25fci:tfCD45RA(Z)^Il(cS^\NTCD4Pitt»;&^/TL/ciSm;&^L/c ( 

01 0-1 )0 Kf-HCfcUTMDX10//TR01H113 1 jiig/mL% 10 jiig/mLMiltC 

& ^TregCDM^^MSbbtltco t/c, Kf-2(C^UT(i1 ju.g/mLMiI(Cy 

Treg^l'JHI^tf Jl^tU 10 yu,g/mL(Ci: y ^tl/c (01 0 
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— 2 )0 MDX10//TR01H113 1 u>g/mU fci:tf10 Mg/ml_M 

Teff/TregJ;b£i^P£l±/c (0 1 0-3)o 

[0211] t/c, FoxP3fc<£tfCD45RAfgIl(cS^VTTreg£MTL/ci£|l£0 1 1-1 

l/Zjjk L/co CD25fc<£tfCD45RAT-©MT<h^]*§(C, MDX10//TR01H113MiI(Ci: y 

Treg&M^U Tef f/TregJzb&i^P L/c (0 1 1-2, 0 1 1 -3)0 

[0212] ^ittCcfcy, "^Xin vivo(Cfc^NTCTLA4^^Il-rS$lJ®tMSS(C^'r 

y L/cTRAB (CTLA4<hCD3(C>tf 

fc Mn vitro(Cfcl\T£$lJOT£Ti|ffl|S(C^TS^N 

L/cCl£ir~b>s iHlM-ia(<-^)'L•?> 

[0213] C^«y8] (CD4\ CD25 

CD45RA-) izm%Lz^zmmftT(Dj§m 

CD25fc<£tfCD45RA©fgIl(C 

S^VTf+JI£ftfcCD4Plt£T«^©$yM£T« (Treg) , CD4+ CD 

25hi^ CD45RA" im tlTUS (Imm 

unity, 2009, 30 (6), 899-911) 0 £©If^CS^VT, CD4Pft£«(Z)^-e 

% cD25hi9h KTSS 
RNA-seq£fflUT^L/c0 

^TSlfflSS©^®(C^H'rS^^-e^SCTLA4% PDU TIM3, LAG3, CD244 (2B 

4)% CD160, GARP% 0X40, CD137 (4-1BB), CD25, VISTA, BTLA% TNFR25, CD57 

% KLRGU CCR2% CCR5, CCR6, CD39, CD73, CD4% CD18, CD49b, CD1d, CD5, C 

D2U TIMU CD19, CD20% CD23, CD24% CD38, CD93, IgM% B220(CD45R), CD31 

ls PD-LU CD11 b% Ly6G, ICAM-1, FAP% PDGFR, Podop lan i n£i: tf TIGIT (D 

CTLA4, TIM3, LAG3, CD137(4-1BB), CD25, CCR5, CCR6, CD38, 

&tfTIGIT09o©#?tf, 

# (CD4+, CD25high, CD45RA-) ZfoZ> Z. £ 

mmbtco 
[0214] C^wy9] ftfc KLAG3/ftfc hCD3=fi^Sttftfa(C& S i n vitroH&M 
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(9 - 1 ) fc hl_AG3&cJ;t/fc 

ftfc hLAG3ftfa25F7-F760nN17©pI^I±i (fillRl^I±i25F7H(i|B^#^ 

: 46, gfIpT^I±i25F7L(i|B^#^ : 47) £ =1 — KT£, 

fc hIgG1/kappa©K^I!ffl7°^X$ K^IALfco d©0#. F 

cy bs 2 £<£9 (CB&gg^rJP 

(filI^t^I±iF760nN17(i|B^#^ : 33, HH 

: 34) 0 

[0215] £/c, ftfc KCD3ftfaTR01H113-F760nG3P17(Z)pr^I±i (fillRT^I±iTR01 H 

113(i|B^y#^ : 40, g|IpI^I±iL001Hi|B^S^ : 41) £=|- VT&mfc 

^tl^ftlfc hIgG1/kappaCDiM#]^§Il^|70;77v$ K^JfA L/c0 Z.(DB$ 

LTUS (fiit£t1MF760nG3Pm£ 

: 42, •• 34) 0 

[0216] 25F7-F760nN17, TR01H113-F760nG3P17&, =t 2 iZ^ Utcl5 

&-CfgSL ffML/co 

U (WO2015/046467) 

lUfco 

[0217] [^4] 

No v>
 

•
 I V
 

d*
r taftl m*2 

1 25F7//TR01H113 25F7-F760nN17 TR01H113-F760nG3P17 

[0218] ( 9 - 2 ) ft fc hLAG3/ftfc hCD3~in vi troIZfe 11Z»D#T 

lit A L^A'J yntin.%1Tt\ ^ft^ft©M£PBS(CTltfKL 

/c?H, Leucosep f n. — Z?(§re i ner bio-one) ^r^lUTFicoI l-Paque Plus (GE 

healthcare) <h^(CfiJ!L/co 1000x g"C10^^js/l>^il Ls 

(PBMC) o t#<Qtl/cPBMC^: 10%FBS, 100 Units/mL penicillin-

100 ixg/mL Streptomycin (GIBCO) ^"afoRPMI 1640 (Nacalai Tesque) ipife 



WO 2015/174439 75 PCT/JP2015/063716 

(CT1 x 1 xJU ih 9 96 well round bottom plate (Corning) 

(cSfflL/co 

TRAB (25F7//TR01H113) £ftit)j§]t1 At g/mU 10 Aig/mL<h &£ 9 

^ xJKCHsiP L/co 37°C% 5%C02(Clx!^ L/cCOg'f — $— 

(CTs 4B^t/c(i6B^iML/co 

4Bmt/c(i6Bm(C«^FACSm/ffflf ZL-7'HC^L, 400 x 
U ±;i£P££L/c0 0.2% BSA (Wako) £#frCell WASH (BD Bioscie 

nces)£fflItU dtl^FACS Buffer Hfcc y P&< /c& 

IZS ±;f L/cilfflSS(CFACS Buffer^2mLJpMl3;400 x g"C5^>^js/L> 

MLs -t/f £P&£ tc0 

FcR blocking reagent (Mi Itenyi Biotec) ^rFACS Buffer"C10{n^lK 

tl (C1/1000 vo lumeCD^EilfflSS^'fefflCDeF luor780(eB i osc i ence) Jp ?itc & CD 

tltl^rStaining Buffer<h L/c0 Staining buffer 50yu-UCPerCP M 

ouse Ant i-Human CD4 (BD Pharmingen) feb/juL „ PE-Cy™7 Mouse Ant i-Human 

CD45RA (BD Pharmi ngen) ^2. 5yu,U PE Mouse Anti-Human CD25£r5ju,LJP Xtc 

4°cumm^( y*=LS<- h L/cm, 2mL©FACS buf 

fer£riPx.% 400 x g"C5^^js/L>^H L±;§£P&£ L/ctils LTM 

(C2ml_CDFACS buffer^rjpPLS 400 x g"C5^^js/L>^H £:P&£ L/c0 400 

ML0FACS buffertSIILs FACSVerse™ 7P—tM K -* - (BD) 

fco 

FACSDiva Software (BD) tc0 

U CD25£i:tfCD45RA(Z)fgIl 

£MTL/C0 CD25high CD45RA-0®^\ CD25"CD45RA+(Z)®^^^tl^tl»Pt£T 

IfflSS (Regulatory T cell (Treg) ) % I7i^-T||SS (Effector T cell 

(Teff)) tbtc0 CD4Pftt»^©Treg^i;tfTeff(Z)#SJ;b^tf^Teff/Tre 

Lfco 

CD25fc^tfCD45RA(Z)^Il(CS^\NTCD4Pitt»;&^/T L/ci£H£^ L/c( 

013)o TRAB (25F7//TR01H113) 1 Aig/mU 10 Aig/ml_MiI(C y, 40 ft, 6 
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BTRABftft©fflfi&#tolCTreg©^'>tfs§g>£ftfc(^ 1 4)0 t 

tcs TRAB (25F7//TR01H113) 1 jug/mL, £i:tf10 Mg/mLJMtt, Teff/Treg 

(01 5)0 

[0219] 0] ftfc KOX40/ftfc KCD3-fi^Sttftfa(Ci;Sin vitroH^jp 

II 
(10-1) fc hox40&cj;t/fc 

mtmm 
ftfc hOX40ftfa12H3-F760nN17©pI^I±i (fillRl^I±i12H3VH(i|B^#^ 

: 48, gfIpT^I±i12H3VL(i|B^#^ : 49) — KfSllsfi 

tlfc KIgG1/kappa©S!]^Ilffl70^X$ K^IALfco d©0#. 

s Fey Us 2 OCDjiJItfXf • 25-n'fbTS 9 

LTUS (filI^t^I±iF760nN17(i|B^#^ : 33, 

: 34) 0 

[0220] £/c, ftfc hCD3ftfaTR01H113-F760nG3P17©pI^I±i (fillRT^I±iTR01 H 

113(i|B^#^ : 40, g|IpI^I±iL001Hi|B^S^ : 41) £p-

^tl^tlfc hIgG1/kappaCDiM#]^§Il^|70;7 7v$ K^JfA L/c0 Z.(DB$ 

LTUS (fiit£t1MF760nG3Pm£ 

: 42, •• 34) 0 

[0221] 12H3-F760nN17, TR01H113-F760nG3P17&, =t 2 iZ^ Utcl5 

ffML/co 5 CDitiL^'n 

U (WO2015/046467) 

life o 

[0222] [^5] 

No tStti ftl*2 
1 12H3//TR01H113 12H3-F760nN17 TR01H113-F760nG3P17 

[0223] (1 0-2) ftfc h0X40/ftfc SCD3=g&m#flr.te®in vitrotC 
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A Kf-left U ^ti^ti©M£PBS(CT 

Leucosep f i ner bio-one) ^r^lUTFicoI l-Paque PI 

us (GE healthcare) <h^(CfiHL/c0 1000x g"C10^^js/L>^H Ls 

m&M (PBMC) t#£>tl/cPBMC£10%FBS, 100 Units/mL peni 

cillin-100 /xg/mL Streptomycin (GIBCO) ^"afoRPMI 1640 (Nacalai Tesqu 

e) ip±te(CT1 x 1 Q6M\m/0 xJU t. 9 96 well round bottom plate (Cor 

ning) (CSfflL/c0 

TRAB (12H3//TR01H113) £ ft It }j§Jt1 jw-g/mU 10 Mg/mL£&£ <fc 3 ICi&ife 

^7 xJKC^iP L/co 37°C% 5%C02(Cfx£ L/cC02'f — <£ — 

IZTs 7B^i^#L/co 

7Bm(C«^FACSm/Tfflf IL-XIC&U 400 x gTW^C^itU ± 

;i£P££L/c0 0.2% BSA (Wako) £#frCell WASH (BD Biosciences) %mM 

U dtl^FACS Buffer<h L/c0 P&< TcSblZ, ±;f£P& 

£ L/ci|fflSS(CFACS Buffer^r2mLJPx.% Ml3;400 x g"C5^^js/[>^il Ls ±;f 

^ P&£ L T $;;#• fr ̂  fco 
FcR blocking reagent (Mi Itenyi Biotec) ^rFACS Buffer"C10{n^lK Us 

tl (C1/1000 vo lumeCD^EilfflSS^'fefflCDeF luor780(eB i osc i ence) * Jp ?itc & CD 

tltl^rStaining Buffer<h L/c0 Staining buffer 50yu-UCPerCP M 

ouse Ant i-Human CD4 (BD Pharmingen) *b/xL „ PE-Cy™7 Mouse Ant i-Human 

CD45RA (BD Pharmi ngen) ^2. 5yu,U PE Mouse Anti-Human CD25£:5 AILJP Xtc 

4°cumm^( y*=LS<- h Ltc&s 2mL©FACS buf 

fer£riPx.% 400 x g"C5^^js/L>^H L±;f L/ctis $;/#}# ft LTM 

(C2ml_CDFACS buffer^rjpPLS 400 x g"C5^^js/L>^H L±;f £:P&£ L/c0 400 

ML0FACS buffer-e^ML. FACSVerse™ 7P—tM K -* - (BD) 

fco 

FACSDiva Software (BD) /cQ 

U CD25£i:tfCD45RA(Z)fgIl 

£MTL/C0 CD25hi9h CD45RA-0®^\ CD25"CD45RA+(Z)®^^^tl^tl»Pt£T 
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IfflSS (Regulatory T cell (Treg) ) % I7i^-T||SS (Effector T cell 

(Teff)) tbtc0 CD4Pftt»^©Treg^i;tfTeff(Z)#SJ;b^tf^Teff/Tre 

L/CO 

CD25fc^tfCD45RA(Z)^Il(CS^\NTCD4Pitt»;&^/T L/ci£H£^ L/c( 

0 1 6 )0 Kf-a5fe©PBMCtCd3lNT, TRAB (12H3//TR01H113) 1 >u.g 

/mU 10 yu.g/mLMH(Ci; y s TRABftfa^^mfefe^CTreg^M^tf M&> b tl 

fc(@1 7 )Q t/c, TRAB (12H3//TR01H113) 1 Aig/mU £<*:tf10 Aig/mLM 

Teff/TregJ;b£^«1±/c (0 1 8)0 

[0224] [##0iJ1 ] ^7XFcgR4^Ilfc KNK«M-92£x7 LT 

ft^r>7>CTLA4ftfa(C'3)UT. "777>FcgR4^Ht; KNK 

«W-92 (J^"F. mFcgR4-NK92^ffi^-ri>o ) 

m&KW ft ADCC^ft £ ;IJ £L/co 

[0225] (1) mFcgR4-NK92)§)S©IiM 

mFcgR4-NK92£% 10%FBS£#frRPMI-1640 (nacalai tesque) (J^~F10%FBS/ 

RPMItffitZ) lZ£?T%t&btc&s ^MSStf10%FBS/RPMI^(C^©«^ 

Stf4x10s li/ml^/^iafflLfco ^§£«M^£mFcgR4-NK92}^ 

t LTVL&CDgmiZ&Lfco 

[0226] (2) 

CH0|fflSS(C^7XCTLA4^^lJ^Il^1±/cCH0/^7XCTLA4 2x10® «(C3.7M 

Bq©Cr-51£jQ7l/co Cr-51 £JP A./c«^5%j^If ftX-f ^^ZL^-frplZB 

UT37°C-ei0trPM y*=LS<- h Ltc&s 10%FBS/RPMIT'30«£&;#U ^ 

10%FBS/RPMI^ 2x10s «/m 11 &£ £ 9 (CM Ltc 

o LT^m©^(C^L/c0 

[0227] (3) ^PAjSSI^gl (ADCC^tt) 

ADCCS1£££PA'J U-X)i(Ci;S^S^]^PA®il^(CTML/co £ 

t\ £>j§Jt (0. 0.04, 0.4, 4, 40 jLtg/ml) (CilM Lfcftfa}^£967 xJUU 
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JS7°U— L/co &IC* (2) "CUM L/c*!^ 

»£50Ail-fogfflL/c (1x104 o £<^C, 10%FBS/RPMI£50 

Atlf^flPU ^;m(CT15^^|fSL/co ^xJU^tC (1) -eiiML/cmFc 

gR4-NK92^jft^50jLtl (2x10* «/7 x JU) £JpXtc^XU- h 

^X^>drZL^-^^(Cfc^NT37°C-e40t^|fSL/cm(C, ^}#ftL/c0 ^ 

§£ 7° U - h CD^ 7 x JU^ CD100 M ICDi£#±;iCDi&ftfS'tt £ tf> "7 tl 0 > * -

£fflUT)iy£L/c0 

0 • (%) = (A-C) X 100/(B-C) 

xJU^CD100yu. lCDi£#±;i CDMtStt (cpm) CD¥ 

t/c, B&*lMj^C50Atl(Z)4% NP-407K;§)S (Nonidet P-40, 

t^7-ffX^) £<fctf100Atl©10X FBS/RPMI^^JPL/c7xjU^(Z)100Atl 

(cpm) ^ ̂ tC. C&*Ift«(Cl50M 

LCD 10% FBS/RPMI^^JPL/c7xjU^(Z)100Atl(Z)iM±;f©M^tt (cpm) 

CD^^it'To Sti$&duplicate(CT^fiteU • AJSS® 

m (%) (D¥im*ntaLtc0 

[0228] [##0iJ2] ^XS$)i«£x7x^-«(h 

ss is S1© )iy ̂  
trCV77XTLA4/ft^77XD3=fi4#Sttftfa (hUH02UL01/2C11-F760)(COIN 

L tc o 

[0229] (1) 

BALB/c^ 7 X <£ y mth LfcJftHlC 10%FBS/RPMI£ 10mLJp*.«Mb Lfc0 "tr JU 
X h U'f f Ls JS/L>^H (2,150 rpm% 10^^% Iilli) (D'{£s Mouse Er 

ythrocyte Lysing Kit (R&D Systems) Ti^ltoiii'P'E^rfT~otc0 10%FBS/RPMI"C1 

^§£«tfWBS/RPMI^(C^©«^Jttf6x106 «/ml<h& 

Si; 9 IclSLfco 7xftliiMi: LT^i©^ 

(c{£ L/c0 

[0230] (2) 
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xCELLigence 'J 7)]/$ -f AizjUZf -f +f'— (P^n. • y 

CH0(C^7XCTLA4^^lJ^H^1±/cCH0/mCTLA4^ffilN/co ^§£»£10% 

FBS£#frCHO-S-SFM II (Life techno log i es) Til U 5X103 BB/O x )V 

(CE-Plate 967°U— h (ni/n • tC 1 

00Mlg^ xCELLigence 'J -f 1*^)171~ 7-f 

^^UPL/CO SS xCELLigence "J AizJU "7'f *f—±sb 7°U— h 

£IXydiU ^7°U-h(C£}j§Jt (0.04, 0.4, 4, 40 jug/ml) (CflML/c 

£ftfa50Ail»JPL/co ^(CT15^^|fSL/cm(C (1) "eiiML/c^^ 

XS$li«;^50Atl (3X105 ^/H7XJU) £JPPU xCELLigence 

A-tr>/U7f ̂ -r+f-(C^|^7°U-

)iy££P^L/c0 370C-f 

V^Xfl$ji«fflfl§^>ft^D720#^m©Cell Indexfltfr^ T^Z«fc y «i^it 

»J>£ (%) f+HlCffllNfcCell Indexed** 
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HacOlfiH 
«|1] TIE© KPW > ; 

KPW X JkXf 

(2) KPW > 

#312] »PttT«xMi™ 

^113] ft^J&g£Wf&yT£&tg£^T£^J&©^®lCfggEUTlN£#:Ftf 

% CTLA4, PDU TIM3, LAG3, CD244 (2B4)% CD160, GARP% 0X40, CD13 

7 (4-1BB)% CD25, VISTA, BTLA% TNFR25, CD57% KLRGU CCR2% CCR5 

, CCR6, CD39, CD73, CD4% CD18, CD49b, CD1d, CD5, CD2U TIMU C 

D19, CD20% CD23, CD24% CD38, CD93, IgM% B220(CD45R), CD317, PD 

-LU CD11 b% Ly6G, ICAM-1, FAP% PDGFR, Podoplani n£<fctfTIGITtf 

bm&tiZ>^ttifr(Dfi^X&Z>, Il^il 1 JClE^rotrCJl^^^o 

% CTLA4, TIM3, LAG3, CD137 (4-1BB), CD25, CCR5, CCR6, CD38, Tl 

GIT, £i:tfOX40tf bm&tlZ>^ttlfr(Dfi^X&Z>, 11^113 tC|E 

® ©i/L® ip*n"^^ o 

^115] K -f > tf K -f XXfc Z 

s II^I11 tf b 4 ©iN-f tltf 

^116] K-f >tfCD3|S^ KP< 'f yxfo&s II^II 

1 tf b 4 (Z) l/N if* fatf (<-PE®©i/L®fp*n*^"f'o 

^cII7] FcRnlS^ KPW £>(C#iL\ Il^cll 1 tf b 6 tltf (C|E® 

©i/L® ip*n"^^ o 

^f<Ijt8] FcRnfp-n -f >tf\ ffi-WCDFcvM^XfoZ)^ 7 (C|E®(Z)ft;® 
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mw FcRnfp-n K* -f >tf\ For 

$n,W(DFcvM^~£'fc>&s (C|E®©ft®ip*n^^1o 

#1110] $mm 1i)^9 (Dl^ttltf(C|Ei6©ft®ip 

^1111] II^I11 tf 1 0 ©LN-f tltf (C|ES©ft®i^^^^^«h L 

T#iL\ 

^1112] Il^cil 1 tf b 1 0 ©IN-rtltf (C|ES©ft®i^^^^^«h L 

T#^\ &tcsbvwmmmm,, 
^1113] T^tCcfc^PM-efei), tmrn 1 

2 tciE^ronilM^o 
^1114] TflifflJj&lCcfcSPMtf, If# 

in 3(C|ES©E^I^o 

^1115] ftj£J^©»JStttf\ <fcSStTCfc 

&s li^ll 1 2 tf |Q 1 4©^Ttltf(C|ES©E^I^o 

#1116] ft^J^©»J;£t£tf\ CTLA4, PDU TIM3, LAG3, CD244 (2B4), C 

D160, GARP% OX40% CD137 (4-1BB), CD25, VISTA, BTLA% TNFR25, CD 

57% KLRGU CCR2% CCR5, CCR6, CD39, CD73, CD4% CD18, CD49b, CD1 

d, CD5, CD2U TIMU CD19, CD20% CD23, CD24% CD38, CD93, IgM% B 

220(CD45R)% CD317, PD-LU CD11b. Ly6G, ICAM-1, FAP% PDGFR, Po 

doplani n$.tfTIGITtf lNlf tltf •2>lfflSS©/c& 

II^I11 2 tf |Q 1 4©^Ttltf(C|ES©E^I^o 
^ciH7] msmMxfo&s II^II 1 itf^i 6©^-rtitf(ciE®©E^ijs 

«Do 

#3118] mmm. mm. -kMm. %im. MI 
HfeSfis ®#Sfis tuii^^s 

&*/*>*) >/m&£ 
ii^in i 

tciE^ronilM^o 


