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[0001] tT7-f K/^TU^AIlI«tS^Pf-^-DNA ; 

7°^ K £ =1 - K t Z> D N A ; Sffltf "J ^ 7°^ K £ =1 - K1" £ 

DNA ; tT7-f K/^ f 'J ^ i.^-$?-^-DNA ; £ 

h£2ffl§I#fro<h£M<hir£^gIl70^7^ K 

izmt^o t/c, ±IE^H7°^X$ K-Wftfe&Sftfck^'f 

KA'^U IlI^ttiMllcltSo 

**K« 
[0002] £ ft £-?&#< ^1* 

ft t -t (D$h^ (c & PS^ #it is £ ft T £> y * <fc im t•v^I# £ ft & feWM 

±M^ms mm 
<DmMmmtzwmt2>&n*mm LT. 

izm&tz & tyw n&mmt 
&sfc?&%M&$Mz£^Tmm-e$&Bn$K&n±ya 
I#M) mmm^tis mmmmz 

MtfMft-ztir^Zo 
[0003] t/c, 7°P^E ——s *>^JHJ5!J£=I —K1~£ D N As # "J K£ 

=l- KtSDNA, U k^Xt ̂ tcSbO^ u-~y 

ftsWitt 
[0004] JftfFjtjtfcl : I^HWO 2009/1 2827 2^>7b'> h 

: I^HWO 2 0 1 0/1 2 6 0 7 3^A>7U>> h 
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[0005] Kt^DN Att, {£ 

JUSB?!J£ UT^t" £ o tiT^£ 111 ic, 

ii7°^x$ Kt?ji2ftfe&£ntcM%'\$.mpimm(Dm%tfMtnti^0 

[0006] 
. <fc y ^ 

gMfcjRfc-rsfcto©#® 
[0007] tf7< K/^TU^AIlIttiTS^Pt-^-DN 

A ; #m*> ^f^3-h*t5DNA ; Sffltf U ^ 7°^ K % =l - K 

t^DNA ; tT7-f K/^ f 'J ^ i.^-$?-^-DNA 

; \*%2mm%tezt*ftwitTz>2m<Dmm# 
U ^7°^ K£^pgllt"£ 7°^ X $ Lfc tT7 -f ^ U AS 

mmxvu? wm&mmtbmisx, ijuf(cF^N^«i^it 

[0008] Ttett. *Wm&T(Dt& VVftZo 

[1] tr7-f FsVrT'JOAMffllMfiV&giTZs J2TF© (1) ~ (4) o 

DNA£]l&^fr#$fggE2j-fev h ^Ts 2mm^teZt*ftWltTZ>&f£%t 
7°^ 7 $ K0 

(1 ) tr7-f KA'^U ̂  L>mWm-?:WtffctZ>~Ju=£-$-D N A ; 

( 2 ) ^ ^f^3-h*t5DNA ; 

( 3 ) Sffltf 'J^h^3-Kt5DNA; 

(4) tT7-f K/^ f 'J ^ AI1I §^-$?-^-DNA ; 

[ 2 ] ^ ^f^3-h*tSDNA ©T^C U > £ -^7°^ K 

^H-KTSDN A^JSIP^ Z. t £>±§E [1] IE 

3§H7°^7$ K0 
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[3] tT7-f P 3 0 7°• 

=£ — $—* P 5 4 7°• —JkZf H u — 1 X& 

2©7°n^-^--eS)^o^:^^^:'r^±!E [ 1 ] Xtt [2] ISIfc©&fg 

I£7°^X$ K0 

[4] tf7 < K/^x1 'J 7 — -T-- Hu^-

$ *• — •£—;&•#T 2 £ —$ * —•£—1 X&2©£ —* 

--efei>o«h^^h1-^±13 [1] ~ [3] ©V,N-fn^lB%(D^Il70^ 

7$ K0 

[5] Ktf, JUT© a) Xttb) ©7$ ̂  

2>Z.£%1ftfflL£TZ>±IS [1] ~ [4] CD^t"tl^|E®©^^Il70^7>$ K 

o 

a)I3?[J#^5 7, 59, 61, 63, 65, 67, 69, 71, 73, 7 

5, Jktfl 7 (D^-f JffiMiM ; 

b) 13 57, 59, 61, 63, 65, 67, 69, 71, 73, 7 

5, 7 7©lN-fftjbHC^£ft£7$y$iB#JlC£lNT, 1 X(i3SI®7 

$ j titer $ y @fi3^J-e& o T, mr $ J 

Kif tf7 -f K/^x'J 0 

fK-hL T&#gf£ 7 $ y S®; 

[6] [1] 

~ [5] (Dl^'ftli)sBBM(D^^Mzi>^ X $ Kc 

[7] -Mmwtfs $KPD-^m*•T:'$>Z>Z£?kl&m.£T%±m [6] IE 

S©^^Il7°^7v$ K0 

[8] iriC TLA — Z t ftffiMtlt £±IE [6 

] IEicCDi±^i70^7$ K0 

[9] iKHER2fcW-Z$>ZZ£$:i&fflL£T2>±Ba [6] IE 

tlCD^^^70^7v$ K0 

[1 0] K^, "+M \-tlJ y!:•$>&Zttk^mtt&±B [ 

1 ] ~ [5] (Z)l/Nt2tlAvIEtfe©^f|I^70^7v$ K0 
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[ 1 1 ] +M KT N F [10] 

$ K0 

[1 2] +M vi2^y±K i F [i 0] 

$ K0 

[13] MM# U ^7°^ K^\ JrC P D - 1 trCti^trCC T L A - 4 */[{*£©&§. 

[1] ~ [5] 

^ 7 $ K0 

[14] Sffl/1-x U ^7°^ K ifs TNF-at I F N — y <h £ 

£ *kW$k£. f'S-tlE [1] ~ [5] (Z)l/Nti,tlAvIE®©^^ii7°^7v $ Kc 

[15] Sffl/1-x U ^ 7°^ K^\ JrC H E R 2 JrC^ ^ I F N — y t ©M£i±"C£> 

£o<h£M<h-t£±§E [1] ~ [5] ©^-rtl^lE®©^^Il7°^7$ K 

o 

[ 1 6] ±=E [ 1 ] ~ [ 1 5] (D^TtlfrBaWHDX&my^ZS FV&Wfa 

[1 7] ^7< K/^T'J -}A • uytfAV$)^±BB [16] §E®©^7< 

K/^T'J ^ Amnio 
[1 8] ±§E [1 6] Xtt [1 7] §E*6©^7< K/^T'J^AIlI^t 

[0009] *f£nmz£Z£s K0#$lCftftfcfggE2j-fev |t|-

7°^ 7 $ K ftT? 2 1" £ d <h (C £ V s W<£ < 2 U ^ 7°^ 

KL?5^7-f K/^T'J^ AjSlfflg&M&TZ Z £tfv$ 

. ±IE2mm®mm#u^7°^PD-Imw. KCTLA-4trc^# 
2ffl©affl^U^7°51 K©*@^H 

lz£Vs K/<^xU 

^ o 

[0010] [01]7^T.S K P S P 3 B-T N F afflS^SS-rS'CSiSo 
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[^2]7°^7$ KpH ^"££>£0 

KpTNF 1 1 

[HI4] (a) (i7°^7v$Kph I F N g 3 3 ( b ) (i 7°"7 7> $ K p 

h I F N g 3 3 T L 

®]AG 8 T p L -1 flffljsicttf zmmtmrntm 
^77T'S)SO 

®6]AG 8 T L*fci£#±;ifl*iMt)©M I A P a C a -2m^{ZMt^>M 
mmmm ^^77^50 
[@7]AG 8 T L&(Dim±mmmm(Dmmmmmm£(D*mmmMz 
£2>$*%]<D%im%&E4Ltc<y:7 7-e$>Zo 
[^8] (A) &7°^7$ KpHuSP7L20 — hPD—1 scFvO 3 (DM 

$,%s (B) (ipHuSP7L20 — hCTLA — 4scFv02 (DM 

, (C) (£PHuSP7L20 — hCTLA —4scFv02F LAG (DM 

[^9] (a) &7°^7$ Kp PC 1 (Dmj&Zs (b) &7°^7$ KpCPI® 

[^10] (A) tiShPD-1 scFv®Miili^ (B) tttrC h C T L A 

— 4 s c F v HIT'S)•So 

[H|11 ] t h P D — 1 mtnib7°U- h^©Kh P D — 1 scFvO 3 

Inn"&7ikT ~£'fc>&o 

[^12]t hCT L A-4gffijb7°U- h^©Kh CTLA-4scFv02 

©^Jt^ln 7 ~£'fc>&o 

[^13] t; hPD-1 hPD-LI £©H&&J5J&lC£tt£tn;h P D 

- 1 s c F v 0 3(Dm^m^m^$:^r<?^7-T:'foZ>o 
[^14] t; KCT L A-4(C^1-^t KC D 8 0 h C 

TLA — 4scFvO 2 ^ 7 V$>Z0 

[^15] t; KCT L A-4(C^1-^t KC D 8 6 £(Dffi-£JxlfclZ£;tfZtih C 

TLA — 4scFvO 2 #7 7 V$>Z0 
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[H16] P C 1 &£ y L/cK hPD-1 scFv03©HKPD-1igiiJ 

tkTlkT ^77T'S)SO 

[H17] PCIict yfiML/c^h CTLA — 4 s c F v 0 2©t; KCTLA 

— 4 ^77tJil)o 

H G - 2feMc£tt£in;H E R 2 s c F v 

h I F N — y (DfrMW-MttTFTHIT'S)50 

[mi9] H G — 2 HER2SCFV©HER2 Pitt« 

ittftt JipffrJ ;§T'I4 

[H20]H G- 2ttiM±;f)i^©H E R2^feMmiztttz>Mmmmm\ 
^77tJ)l)o 

[H21] (A) &H G — 2*fc©y^A|fefeH£^U (B) liBEshut t 

I e 

[H22] (A) ttHG-2^0tn;h I F N - yJrCtelCj; 

U (B) (iBEshut t I et©fih I F N - y JrCtelCj; 

[H23] (A) UHG-2fa(Dfo£XTiJy$yi-miZj:Z>%,mmm&m%: 

(B) liBEshut t I 

[H|24]^^ii70^7v $ K p P C 2 — pPC8 (DMrfZ(D$iW%:7jk1t HIT'S) 50 

[H25]^^ii7°^7v $ K p P C 2 — pPC8 ©H^73/i©ffi^^:^t"HlT'S) 

^ o 

[HI26]}/i;t: KCTLA — 4scFvO 2^ii7°^7v$ K©|§li73££CDffii!£: 

HIT'S) •So 

[H27] PP30SPxLy — hCTLA — 4scFv0 1—H i s 

MI^tiTfeSo 

[H28] pP30SPxLy — hCTLA — 4scFvO 1 —FLAG (pC 

1 F — p C 3 F ) ©liJ;i©ffiI?:St@TS)§o 

[H29]^^I17°^7$ KpPC2TL — p PC8TL©iMI^t@ 
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•e&£0 

[H30]^I17°^7$ KpPC2TL — p PC8TL0ii^0«{I^ 

[H31]7XT^>MT(C<*:£, P D-1 scFv03-H 

i s (a) hCTLA-4 scFvO 1 —FLAG (b) ©#$H?ls§ 

HIT'S) •So 

[H32]J/[ hCTLA-4 scFvO 1 (pCI TLB, pC2T 

LB, pC3TLB) 

[H33] CI FS, C2Ft, RXfC 3 F s c Fv0t hCTLA-4 

7P-+M h U-£ffl^TMTL/cHT'S)£o 

[HI 34] C 1 T L B$k C 2 T L B 1fas RXfC 3 T L B^S5fes cFv©th 

CTLA-4^i^0^% 7P-+M Ky 

mv$>&o 

[H35]P 1 Htt, P 2 M*P3 H^S5fes cFv®thPD-1 mM 

7P-+M \-x)-^m^x%^f\Ltcmxh^>o 

[|§l 36] PI TL1 P2TL JfaRXf P 3 T LSfi^s c F v®t h P D-1 

7 P-+M Ky h U-£ffl^TMTL/cHT'S)£o 

[H37]( a) trCt S P D - 1 trCtis (EH 1 2. 2H7) ©thPD-1 fglllffl 

(b) KthCTLA-4Sft (L3D1 0) ©tlhCTLA 

(c) pc4a^scFv©thPD-iM« 

(d) PC4fiJscFv©t:hCTLA-4 

7P-t^ 

[H38]PC4$Ui<J|iML/ch P D — 1 scFv03-H i s <h h P D - 1 

(DUfc-siztttz h PD-L 1 
[H39] PC4IJ: yff life hCTLA-4 scFvO 1 —FLAG<hhC 

T L A-4 <D$&<&lZttt2> hCD 8 0 IZ £ ^ 7 T'S) 

*S o 

[H40] PC4IJ: yffML/c hCTLA-4scFv01 —FLAG<hhC 
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T L A-4 £ h C D 8 6 

*o) o 

mmzmmtztctsbmrn 
[0011] (1) 

&7°P ̂ E —* —D N A ; (2) K£P-Kt"£ 

D N A ; (3) K£P-Kt"£ D N A ; (4)^7<K/<7 

x U 7 ASm-e^l- £ ̂ -^-^-DNA;0#DNA 

"tr y h ?k 2t?7 -f KA'^x- U 7 ASIffla(Cfl^S$E 

2ffl©affl^U^7°51 K^^I1L9^7°^7$ KT^tl 

±§S&D N A(07^0 3' 3«<h, WSS©#DNAO 

if. S&Jt^ L T IN £ £ £ if#} £ LIN0 

[0012] *fgBmc£tt£7°P^-^-D N A<h LT(i, tf7< K/^TU^AII 

a"e^itg'r^70p;E-^-D N A-e&fti#ftic$yps;*fti\ tr7^ K/<7x 

U 7 A • P>#Afi5fc©t7 h>*§D N A|^=r * >A75t£: P — K1~£m{s 

?©^H(C#^7°P;E-^--eS)^H u^Pf-^-DNA^ P 3 0 7°P 

f—y-DN A (J. Microbiology, 2012, 638-643) E I o n g a t i 

on Factor T u Kt"i> (D%1^ IZ # •& 7° P ̂ E 

— $ — Xlb'b P 5 4 7°P :E — $ — D N A (J. Bacter iology, 2005, 5799-5808 

% J. Microbiology, 2012, 638-643) ^ps 1^7 -f K/^T'J ̂ A • 7°U—^ 

Sl5Ga pafefffl^Pf-^-DNA (Biotechnol. Lett. 2008 30:1983-

1988) ^7< K/<7xU7A- P V#AE3fe A m y Bjlfef CD7°P ^E — 

^ —DNA (Biotechnol. Lett. 2006 28:163-168) 1 6SrRNA7°P 

f-^-DNA (Biotechnol. Lett. 2008 30:165-172) % GAPDH (pr 

— BL1363) mfe?©7°P^E — *? — D N A (Appl Environ Microbiol. 2006 

72(11) :7401-7405) , P R P L 7°P =£ — $ ~ D N A (Cancer Gene Ther. 2007 

14:151-157) „ p 5 7 2 (/3-glycosidase from B. animalis subsp lactis 

) 16f0^Pt-^-DNA (J. Microbiol Biotechnol. 2012Dec;22(12) 
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: 1714—23) , p 9 1 9mfe^LCD7°P;E —^ —(rplM promoter) D N A (J Micr 

obiol. 2012 Aug;50(4):638-43) , p 8 9 5 Ife?(D 7°P =£-$ - (rp IR pro 

moter) D N A (J. Microbiology, 2012, 638-643) il t. ifX $ •?> 

o £/c, F(D#mz&tlt£f£m,ti1zy h^C, 7°P^-

H u 7°P^-^-D N A<h P 3 

O^Pt-^-DNA, H u ^Pf-^-D N A <h P 5 4 ^Pf-^-D N 

A, P 5 4 7°P^-^-D N A<h P 3 0 7°P - D N A 

[0013] K<h LT^i, a) EM§5 7, 5 9 

, 61, 63, 65, 67, 69, 71, 73, 75, RX?7 1 

K, Ttett'tMtlS P 7, SP 

45, SP50, SP52, SP55, S P 5 8, SP64, S P 6 6, S 

P 6 7 , SP68, RXfS P 6 9 £##££ £#"?£, I3^S^5 

6(C^£tl£S P 7^13^0#^ 6 6(C^£tl£S P 6 9 £ £ 

t/c, b)|3^S^5 7, 5 9, 6 1, 6 3, 6 5, 6 7, 6 9 

, 7 1 , 7 3, 7 5, &tf7 7 tl£ 7 $ 7Ml^lC^T 

l^^7°51K^, tT7 < KA'^x U £ AjSlfflg(C£^T:fr 

Ft K K) 

±IE ri 

^titcT$Jit 13J «h&, A.# 1 ~5m. ^u<iii~3i, £ 

y if S L < & 1 ~ 2 <®, £ £> tcif S L < & 1 TO 7 $ J L 

< 71113^0^ItP*U K©7 

$ yitl3^y«h LT(i, I3^y#^5 7, 5 9, 6 I, 6 3, 6 5, 6 7, 6 9 

, 7 1 , 7 3, 7 5, RXfl 7 J l£l3^y©^T ©13^ 

l^-'IW 9 0 d tiftifg. L < , 9 5 y £? 

SL<, 9 8%£l±-e£>£o<h;6^ IA\ 

[0014] _hEE a ) T7 $ y l^I3^y 'Q 7°51 K P—K 
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nDNAtOTIi, _blB a ) 7 $ 7 £j^Sl3?y 

*kMtZ> D N AT&tU£^CfrJPg£tit\ lfc^T3 KXDlfsfitC^oT 

I3?y#^5 6, 5 8, 6 0, 6 2, 
64, 66, 68, 70, 72, 74, JkZf 7 6 
IB^U (I33^±IS0 fr£fc£DNA£#lf£ £fte>©DNAtt 

o 

[0015] ±IBb) K£H-K 

t§DNAhLxti, ±§Eb) n*7$Jmmmztti&tz>i&mm 
D N A-efen^^ftUPS^ni*, ifc^ta KVCDisfilcJ^T 

ffiSnDNAt^W^ dfte>CDDN A&, <b^J& Ifeflfe<] 

o ffij&tfs 13?y#^5 6, 5 8, 6 0, 6 2, 6 4, 6 6, 6 8, 7 0, 7 

2, 7 4, W7 6©lN"fftjbHC^;*ft£j&gB3^yfr£&£DN A left U 

iis?i 
ZtlbD N Atzmm&£ATZZ£tZj:i>Js |1D 

N A&m§Tzz£tfvzzo 
Z^%V&2> Z tfrbGHV 

$) y, Molecular Cloning: A laboratory Manual, 2nd Ed.s Cold Spring Ha 

rbor Laboratory, Cold Spring Harbor, NY., 1989., Current Protocols in 

Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) 

lEita) I;T*T 3 
[0016] K&. mm#]J^^- K©^H • 

£, >J>tJ -^7°^ K t ̂  IS L tc$/ 7> K - U >±> l£{*£ LT 

frfrzyy-h-*7>K^LT(i, 

7$ J ito~3 om&(D7$ \t%Bmzmf&z£ 
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tT7-f • PVfAl 05-Ai^ 

FlzMK&Tlz^tiZ 1 1 ism© 

7$ y ItlB^ytCdNTs ^-SB5!J©0#g3bN^) 3 0#@©^T 

Jfrbtz* 'J yti-^TFzm-fzzt-e$£o 
[0017] 1) I3^y#^7 9(C^£tl£ u yti-^y0^- Kwy (SP7 0T® ; 

2) I3^y#^8 U yti-^y0^- KIB^y (SP45©T® ; 

3) I3^y#^8 3(C^^ti^> u >^-^7°^ KIB^y (SP5O0TS ; 

4) I3^y#^8 5 u >^-^7°^ KIB^y (SP5 20TS) ; 

5) I3^y#^8 7 u yti-^y0^- Kwy (S P 5 5(DT)ft) ; 

6) I3^y#^8 u >^-^7°^ KIB^y (SP5 80T® ; 

7) IB?y#^9 1 u yt>-^7°?- KIB^y (S p 6 4®T;1E) ; 

8) IB^y#^9 3(C^^tl^> u >^-^7°^ KIB^y (SP6 60T® ; 

9) IB?y#^9 5 U yti-^y0^- KIB^y (SP6 70T® ; 

1 0) IB?y#^9 7 IZ^tlZ 'J yti-^7°^ KIB^J (S P 6 8 (DT)M) ; 

1 1) IB^yS-^-9 9 iZ^^tiZ 'J yh—^y^- KIB^y (SP6 90T® ; 

±§Eu yt>-^-?T F<D-r§sM.m&i&t LTtis o~3 
0-2 5gggtf$?3iU<. 0-2 O^SAUyifS L<. 0-

1 5gggtf£e>lCi?3i L<. 0-1 Ogggtf£e>lC$?3iU<. 1-1 O^S 

IA\ 

[0018] t/c, ^iB^yoosg^p,3 o#@©^Ty itiB^y^ft 

£ U ytJ—^Z??- K £ • — Kt^DNA|B?y£ LT(is 

1) IB^y#^7 8(C^£tl£DN AlB^y (SP7 0T® ; 

2) IB?y#^8 0(C^£tl£DNA|B?y (SP4 50T® ; 

3) IB^y#^8 2(C^£tl£DN AlB^y (SP5O0TS ; 

4) IB^y#-^-8 4 IZTjk^tlZ) D N AfB^y (SP5 20T® ; 

5) IB^y#-^-8 6 IZTjk^tlZ) D N AfB^y (SP5 50T® ; 

6) IB?y#^8 8(C^£tl£DNA|B?y (SP5 80T® ; 
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7) 0(C^£tl£DN AIB^O (SP6 40T® ; 

8) IB?U#^9 2(C^£tl£DN AIB^O (SP6 60T® ; 

9) IB?U#^9 4(C^£tl£D N AIB^O (SP6 70T® ; 

1 0) IB?U#^9 6(C^£tl£DN AIB^O (SP6 80T® ; 

1 1) IB?U#^9 8(C^£tl£DN AIB^O (SP6 90T® ; 

[0019] K- u yti-^y0^- K^I*£=I- K-T* D 

NA^SH^ LTtis h^3-KnDNA©5' 

K©T^ac^^±IEU 7°^ K£=l 

-Kt5DNA03' N A$|ii£lNl\ ^^^^^^7° 

51 K£=l- KtSDN A© 3' U V*-^7°^ K£ =1 — Kt" £ D N 

A CD 5' SPxLy ({H U x #$*><?:*-

^^7°^ y (is u yt>-^7°?- F(D7§;ffl% 

&m tffitZZttf&Zo mfoftlZlZ, SP7L20, SP45L20, 

SP50L20, SP52L20, S P 5 5 L 2 0, S P 5 8 L 2 0, SP 

6 4 L 2 0 % SP66L20, S P 6 7 L 2 0, S P 6 8 L 2 0, SP69 

L 2 S P 6 7 L 2 0 IB^S^ 7 3 

(D ~7 $ J ItlB^y ICSBflJ#^ 9 5 (DMW(D 2 O|@07$ ^ I^IB^y ̂ ip*n L fcfi 

K-u yti-^y0^- K^i^^^-To SPSOL 

1 ~ L 1 5 s SP67L1-L15, SP68L1-L15, SP69L1 

~L1 S P 5 0 L 1 ~L 1 Os SP67L1-L10, SP 

6 8 L 1 ~L 1 Os SP69L1-L10 if ft t L < ^ SP50L5, SP 

67L1, SP67L10, SP68L1, SP69L1 ift&lZftH IA\, 

±§E L 1 ~ L 1 5 (i% LI, L 2S L3S L 4 % L5% L6% L7S 

L 8S L 9S LI 0, LIU L 1 2% L 1 3, L 1 4, L15 L 

1~L1 Oli, LI, L 2S L 3 s L 4 % L5% L6% L 7 % L8% L 9 % 

L 1 0 

[0020] ±§ESa^ U ^ 7°^ K & =l - Kt Z> D N A t L T *3§B£ tZ £ Z> 

^Mtiizyy h LZfcl^T^Mlt & ZL t. t?7'f K/^TU ̂ ASIffls 
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ryy-7iP> ( 

i FN) -a% /s, r, (GM-C 
S F) % -f y^-Wi dp> ( I L) — 1 as IL-1/3, IL-2, I L-

3, I L — 4 % I L — 6 % I L — 7 % IL-10, IL-12, IL-13 

% IL-15, IL-18, I L — 2 1 % I L — 2 2 % I L - 2 7 % BMM 

(TNF) -a, (LT) - (3 s • "-MM 

Hf (G-CSF) , -?tn7 7-Vz\n--mmm^ (M-CSF) , X' 

^•7 7-^]S^PI±H? (M I F) moiy-j vti<y^~ KT^DNA 

^ ivK^^fx yy^tx^^y, <?vyv)\, (NH4) 

KtSDN A 5 d t. 5 -yjltnO^ 

:>JK£>7°P 5 -yjutnt/ \**/y%5 -yjutno^iyjuiz 

U&TZ&M-e&Zi' tf£=l- KtSDNA^ " KP 

^trC^J©- KPS^MTuLT^tt 

<b£l±£g^"C£>£ = KP D N A W%brMzmfZ>Z£ifT:'^ 

Z>o Ztcs 

frfrzmm#1)'!'?? K£p- KtSDN AlCtt, 

(H i s) *<?\ FLAG^^i 

077^-7^^3-1^^50 

[0021] ±§E#Cte£ UTtt. <fV*-P>r*V-6 (I L — 6 ) 

<h t Z> <J 0 iZ IN £> tlZ trcte-*£\ a4-^y-r^'jy £ H ft#? 

CD 2 0, CD 3 3, PD 

-u CTLA-4, PD-L1, CD80, CD86, LAG3, TIM 

3, K I 0X4 0, CD 1 3 7, I 

COSf07dz^hS^ HER2, EGFR, CEA, HGF, Ep 

CAM (CD326), cMET, C C R 4 iZ^M^ilZ^t 

& Z. t. 1f~£' $ •£> o 

[0022] KPD-1» St^bL/c'J >AS£ (TflfflR B«) 

snPD- 1 gj^Mc^-r^d^Ccfcy, mm&tfmitzPD-L 1 
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^>PD-L2<hPD-i 

tiZZ.iifrb, t/c, tree 

T L A - 4 trctett, ^ LT^P C T L A -

4(Dmm*mU&ZtlZ£<>J$fiMMf&&!foig*m&TZ>o tftt>t>s tree 

T L A - 4 trCtett, UfcCD8 0^CD8 6^©CTL 

A - 4 ©a&££PIitf 5 d ̂  (C <fc y, d ft £ CD#? (C <fc o Tf^g 

£££, trCHER-

2 (human EGF R- r e I a t e d 2) trCfttt, WmfcT HER2/ 

neu (c-erbB-2) H E R 2 * >A^||(C^S 

£ e>ft*e>. ifiStc^u^f ̂  o <hifu$ &Q 

[0023] ±§E*/L{* U ^ 7°^ K £ =l — K t Z D N A t L T tt, ^ ̂  ̂  trCte, t; h it 

trb^s Fab, Fab' % F (a b' ) 2s —^itit/Cfa (s c F v : s i n g 

le chain Fv)^^Z| — KtSD N A £> Z t if~£' $ & if. ^ 

ftg#"CHftj!$lM£s§IS • BSTZZtif-ZZs kT7 

-f K/^T'J ̂ 7 ASIfflafttl/ciln"(C 

£ =1 — K t" £ D N A tfUft L £ ft U ^ 7°^ K £ =1 -

KtSDNAIi, ^Wi^GenBanklfDj-^ 

[0024] *fgB£ (C a 5 ±IESa^ u ̂  7°^ K(D 2 ffiCDM£i± <h L T (is tf7 -f K 

it 

T N F — a <h I F N — y <h0ipt^> trC 

PD-1^^KCTLA-4^^0$I^1iJp, KHER2Kft^ I FN 

- y £ tfC P D - 1 mtt I F N — y <h ©M^it^. tfC P D — 1 
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trCti^trCH E R tfCP D — 1 trCti^trCE pCAMfcfrt 

© M ̂  1± £ & £ <h ^ "e $ & 0 

[0025] ±IB^-^-^-DN At LT^i, ^7^ K/^f'J 

——D N If 7 < K 

/N^T'JCA • • Afi5fcCDH u^-^-^-DNA ; If 7 < K/<^x 

U^A • PVffAG5fe©¥L$J$7KffiS¥ffi»{5?©*-$*-*-T&£d 0 

0 1 3 ^ — ^ — D N A ; tT7 -f ^ A • T — "7 U 7>fi5fe(Z)T 

5 7 2* ——D N A (J. Microbiol Biotechnol. 2012 Dec;22(12): 

1714-23) ©ffe, AlftlCx-lf'r B a_BO 

015 (T 2) *-$*-*-) DNA;^f§c^^-e$l>o £/c, ± 

h^c, 

u^-U-^-DNA^d 00 13^ 

— $* — •£ —D N As H u^-U-^-DN A t T 5 7 2^-$?s-^-

D N A, Hu^-U-^-DNAi:T2^-$^-DNA% dOOl 

3^-^-^-DN A <h T 5 7 2^-$^-^-DN A, d 0 0 1 3 $ — 

$^-DN A h T 2^-$^-^-DN A, T 5 7 2 * ——D 

NAtT2^-$^-DNAi: £ £ t tfV $ &0 

[0026] IZ £5#$&fgSE*J -te v K if t L < U > £ 7°^ K £ =l - K 

t Z D N A "fe f h CDfE$^;£ h L T tt, 

(1 ) tr7-f ^ ASIfflg-e^tg-r 5 7°P'E-^-D N A ; 

(2) J^"F0a) Xttb) 

7°^ K£=l- KtSDNA ; 

a) IB^U#^ 57, 59, 61, 63, 65, 67, 69, 71, 73, 7 

5, Bz.Zf 7 7 ti%> J7 $ J ; 

b) IB^U#^ 57, 59, 61, 63, 65, 67, 69, 71, 73, 7 

5, RXf7 7 (D^ttlfriZ^tl&7$ yiUB^Cfc^T, 1 X(iM©7 

$ jWdf'K'k, titcT$ JitiB^ye^oT, wn7$ JitiB^y 

7°^ K^^7< ^ ASIffla(Cfcs^Ti>y^->'U^7051 K 
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(3) K^^-KtSDNA; 

(4) K£=l-KtSDN A ; 

(5) tT7-f K/^TlJ^AIll«t-|.5'-$^-^-DNA ; 

(D&DNA^ (1) (5) (1) ~ (5 

) ©DN 

Udp3-~?— • ^ •— — V 

y [ZI-JU K • 7>7°U • /\—/<— • 7 h'J - (1 9 82) ] N f b 

dpzL^- • ^ [=1—JU K • 7>70|J • /\—/<— • =7-&=7 

h'J- (19 8 9)], * V y X • -f > • x >Hf -f ^ • *>*- 19 4 (19 9 

1 ) . #±tt (1 9 9 4) ^CIE 

L/cA*o Tfr9 

[0027] *fgB£0#$fggE2j-fev K^2ffl|I#^i±^Il7°^7$ FZftmtZtctb 

Tit* 

izy h & 2 ffijUjf A f 5 cl <h , tf 7 -f K/^T'J 7 A Slffl g 

^^tl/ciI^(C2ffl©affl^U^7°51 K^#;^Il-e$5 7°^7$ 

—If 7 -r K/<^X U 7 AjSlfflg£l^(Z)g, MTLIS 

AMMtcaiNTtafi-rspuco r 

h;u7°^7$ $ - z^mzm^z z £fe^^o 

[0028] tT7-f K/^T^Ai!fflMlt§^7X$ K*tSU-y 

7°^7v$ 0JH$0!l<h LTtis p T B 6 (Biosci Biotechnol Bioch 

em. 2005 Feb;69(2) :422-5) , pMB 1 (Lett Appl Microbiol. 1990 Oct; 1 

1 (4): 220—3) % pTB4 (Bifidobacterium longum S^©7°^7v $ K p T B 

Xu9=?ix -

, 199 4), pF I 2 5 7 6 (J Microbiol Biotechnol. 2009 Apr; 19(4): 

403-8) , pC I BAO (Appl Environ Microbiol. 2007 Dec; 73 (24): 7858-6 

6), pBCI (Plasmid. 2007 Mar; 57(2): 165-74) % pDOJHI OS (Ap 



WO 2016/088376 17 PCT/JP2015/006000 

pi Environ Microbiol. 2006 Jan; 72 (1): 527—35) „ PKJ 50 (Microbiolo 

gy 1999 Mar; 145(Pt ): 585-92) & Z. t #-? K^LT 

p T B 6 Etl^CDO r i e p p T B 6 re 

p 3,-y tT7-f 

(DMs mz.&*:mM-e*ti?ti®MT2>puco r i 

[0029] ±§E7°^7$ Rett, 

•e^^o LT(^ * 

P7A7xz3-Jk i'J^P7^i/X U 

[0030] lf7< 

[0031] ^fg0.mc£tt& tT7 < K/^T U 0 AjSlfflgh LT&s tf7^ K/^T'J 

•7A • P>^A% tf7< KA'^x'JOA • 7ls—s< (B. breve) , tf7-f K 

x U 7 A • I7 K UTvlz-f X (B. adolescent is) % If 7 -f 'J 

7 A • If 7 -f yA (B. bi f i dum) „ If 7 -f R^ 'J 7 A • :> n. — K • > Jf 

A (B. pseudo longum) „ 1^7^ R^9 x U 0 A • +f — 7 -f ^ A (B. therm 

ophirum) s lf7< KA'^j'J OA • 'f V7 7>T'f7> (B. infant is) % If 

7^ K/^T'JOA • 7-7'JT, (B. animal is) % If 7 -f R<£^ 'j 7 A • 

(B. angu latum) „ tf7'f h'A^r'J^A • 77,TP-ff7 (B 

. asteroides) % If 7 -f h'A'^f U 0 A • #7 A (B. bourn) „ If 7 -f h'A'^ 

x 'J 0 A • tl T~ 5? ^ *? A (B. catenu latum) N If 7 -f R^x 'J 7 A • m x 

'J ^"A (B. choerinum) „ If 7 -f R^x U 0 A • Z| 'J ^7 ;t,IUy (B. cory 

neforme) % K/^T'J7A • ^-^'J (B. cuniculi) % tf 7 -f R< 

'J 7 A • xVj'f • UVTv (B. denticolens) s If 7 -Y R^x 'J O A 

• f>f^")A (B. dentium) % If 7 -f R^x U 7 A • jf 'J 7 A (B. gall 

icum) % If 7^ R^x 'J 0 A • (B. gallinarum) % tf7-f R^ 
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• ^Ptf+J-A (B. globosum) % kT7 • -f 

-^A (B. indicum) „ t?7 -f OA • -f 7 tf^-^A (B. inopinatum 

) , tr7-f KA^J'JOA • 7^7-fX (B. tact is) , tT7K/^T'JO 

A • 7^7>T-f 7 (B. lactentis) % 1^7^ KA'^T'JOA • ?^tA (B 

. magnum) „ tf7-f FA^J'JOA • ^'J'>^A (B. merycicum) „ t?7'f 

OA • 5-7A (B. minimum) „ t?7 -f U 0 A • ^EVZf 

(B. Mongolia Enns) % t?7'f U 0 A • AJUO'P "7 A (B. 

parvulorum) „ t?7 -f K/^T'J OA • i/a- K^)T^7^A (B. pseudoca 

tenulatum) „ tf7-f K/^f'JOA • ^7iP7-f7A (B. psychraero 

philum) „ t?7'f OA • 7°P^A (B. pullorum) „ 7 -f KA"^ 

T'JOA • (B. ruminale) % 7 -f 'J 0 A • ^>-^0 

A (B. ruminantium) „ t?7 -f K/^T'J OA • (B. saeculare 

) , t?7<f U 0 A • 7^>»U KOV (B. scardovii) % t?7 <f 

J- IJ o A • +t (B. subtile), 1^7^ K/^T'J OA • 7^7 (B. 

suis) % tf7 -f K/^T'J OA • 71JI/7'y K7 'f 7A (B. thermae i doph i lum 

) t: 

KA^j'JOA' P>tfA, ^'7-r K/< 

^T'JOA- 7*1/-^ tO-f K/^T'JOA • 7Kl/^iz>f-f^, tT7 

< 0 A • tT7 < y A% tT7 < OA-f>77>Ta 

L<. £7< KA^j'JOA' P>tfA 

L^o l^t 

[0032] t/c, ^7< 

T'JOA • P ytfAlZ-Dl^Ztes ¥7 -f K/^T'J OA • P A 105-

A^s 7 -f K/^T'JOA • PV^Aa E- 1 9 4 bt, tT7 ^ h'/^r 

U OA • P>A*Ab s-601|, ^7< KA'^x'J OA • P>tfAM 1 0 

1 -2$k ^7< KA'^x'J OA • PVfAATCC - 15 7 0 

K/^T'JOA' P>#A1 05-Att^ift 
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lANo ^7< £7^ 

T'JOA' (J CM 1 1 9 2) , tT7 < OA • 7" 

b-^aS-11, ^7< KA'^x'J OA' 7"b-^l - 5 3-8WMi 

K/^T'JOA • tr7-f 

K/^T'J OA • 7°U—^ a S - 1 IA\ tT7 -f K/^T'J OA • 

^>77>f^XCo^T(t tf 7 'T K/^f'JOA • -f>7 7> 

(J CM 1 2 2 2) , ^7< KA'^x'J OA • 077>f^ 

7 1-1 tT7-f K/<^x'J OA • 

x -f tf 7 -f KA'^x- U 0 A • "7 -f 

(JCM1210) tf7 'T K/^T'JOA • t?7 'f 

yA0^JC^lNTtt. tT7-f K/^T'JOA' lf7^AATCC 

-1 1 8 6 

[0033] ^^0^©7°^7$ t?7 -f K/^T'J OAIili®ltM(^ rfr 

[P-JU K • 77°'J • /\-/<-

• ^#7 MJ- (1 9 8 2) L ^EUdrZL^- • ^P-->yH2® [P-JU 

K • 77°'J y<7 • /\-/<- • h U - (1 9 8 9) L ^VfX-O-

x>Hf-r ^py-1 9 4 (19 9 1), 

#±tt (1 9 9 4) L/cA^TtT9 £ tifX^ 

5 o 

[0034] ±IEff^K$E^^tl/c tf 7 < K/^T'J 0 Aliili, 

1* (c& ZQfrmm U ft 
2U ̂7°^ K^^Hf tf-C$5o 

[0035] Lfcii^T, •SA^HIE^^ tl/c tf7 -f K/^T'J OAIIfflgtt, M% 

ftWsL*mtz>mMs BZLiimmmmsmizmwmmmmfts tv 
fc>tttrCUffiSy £ L T&m t Z> Z £ ifT? $ &o Ltcif-i X, (D 

II^'J^^K, ifs L<iztt.mwmzGt2>y-4 sa^rx 
L 9 •2>±IE^^0^© 1^7 < KA'^T1 U 0 
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L TL T IN & PS y ^tC^UPS£ tit\ 5 # U ^ 7°^ K 

£&tffclNRSy. UT©2£S^ftlC§^;*ft£Ste. EJ^&k %t 

WJ#£^A,"CINT fc <fc IN0 

[0036] PS?US. ^Ktikhtfcy, *fg 

<h LTIi, AflHiliiis SM?MPP!®% ?LilS% 1$!®% 1§£;iS 

m. mm. sm JUS-IS. JHWHS. am mmm, m 
syn^im s^sm ntnns. 

% Wi^%$ths Sills M^P--t^!lS% J^Jlf!li!i% Si2alfi5®% JU5~ J 'f Klfis® 

. #^ss. 
^ "7 y — & il tifX^ •So 

[0037] ^0^©Em^©^ysy«h LTtt, 

$•2)0 J^^ytts ;fc^§B|]CD lf7 < KA'^x U 0 Us CI 

ti iz (C j& i; T rn ^ L < (iEiiiinti £ Jp it T 7 

y 7°;ux&/u TMmZizftiUtz z £iz£VW8ktz z ttf-ezZo @ 

%mm&, LT7>7°;uxtt/^TMmtizft 
mLLT^t&A\ x&;£i£$£'jtuT^f^'its^y 

. mn^. tmn&^-mz^xfo^-hK L <. mz.& 
s mpft&ttmfzzttf-ezzo 

[0038] MliC^Nt^^KA^T'JOA 

mmm^^x^s s-x Fti^y, 
&(Diz+fitemxfoz>m[>jmzmm^nt\ BMOWM. ^ 
m fe.mzfcUT&g.miRLs ftmofe^izfoUT^mntzzttf-e 

m^±(Dm&jkx?%mm*^mwR[')^mtzwi&fr*>. >&mm£ 
WMHiff# b ti Z> 15H (c a IN •T T? $ 5 PS y '> ft IN ^ if U t L IN0 

[0039] usm^(Dm^iz^s mz, mrnz^&mi&wwxtzim 
t%z.t ifM ztiztcsb, -e $ &tcw&mmcDmimmM%wkm 
T#}EI-5A\ xirM^teW&xmRLTmm±xtzz.tmi3.Li\ m 
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J5£ACDi§n\ 1 

k g^fcV 1 04~1 012c f u£1 B 1 1 MM 

UTXttis^ss^aiNT^-rso *^©£7^ KA 
/'T'JO1 04~1 010c f u/mL"a^t"J5&A 

1 A&fcy 1 ~ 1 0 0 0 mL^Sfl 1 a 1 ~ 

1 ~i£BP^^LT&^f &o 

[0040] t/c, x^ztc^ 

i^it 1" ;£<££> ft^>j§Jt©>EM£ 

. u^o m?L&s * 

^§B|]© t?7 -f KA'^T'J OAIIffla©ift?:, 1 k g^ fcl) 1 04~1 0 
i2c f U£ 1 a 1 1 Ht&ar^ XMH 
p^Pi££^T$-^-t&0 *^©tf7^ K/^T'JOAI 

*M©Mtt£1 04~1 0 1 0 c f u/mL^t^^ J5icA 1 A&fcyo 

. 1~100mL^gg, -B&Hk 1 ~*ti&BP^^LT$ 

^1"5o 

[0041] 

H tt o ft £ ©00^ (c PS£ £ ft 51 © X & & IN0 

[0042] [^li 1 ] 

[tl hTNF-a&tft h I FN-7^11^7 < h'A^T'JOAlliA 

G 8 T L mcD^m 

mm) 
thTN F-a?:#^-ri>^^-by h (k hTN F - a #$fgSE2j -fe v 

h) <h, khi FN-r^n^t>; h (khi FN-r»I 

h) Alia-£7 -f K/<^X D 0 AjS$Sllr>i? 

-X&Zs KpAG8TL^lLfco mPAG8TL 

£ffllNTkT7'f K/^T'J OA • PVtfA 1 0 5 -A|0|l$i|^ib^ 

SP^lx-$/a>^tC<fcy^Tl\ t; hTNF-aMk h I FN-yftfi 

tT7-f K/^T 'J 7 AI1IA G 8 T Li^®i Ufc0 mfe0!J 1 ~ 3 £ £ ̂  



WO 2016/088376 22 PCT/JP2015/006000 

L/c7°^ 1 (C^-To 

[0043] [^1] 

•?— £ DNAK?iJ (5'-> 3') 

GAl_primer gagcagaaggTCACTGGGAGGCGCGACGGCCAC is 
GA2_primer AGTGAccttctgctcgtagcg 19 

GA5_primer_rev ggtatgtaggcggtgctacag smg^r 20 
GA6_primer caccgcctacatacctcgct sa?i|#-t2i 
GA100_p rimer cggtgGTGCGCTCCTCCTCCCGTAC EM## 22 

GA101_primer TCACAGGGCGATGATGCC ffi?i|#^23 

GA103_primer AGGAGCGCACcaccgaactcgccttcgg 24 

GA104_primer ATCATCGCCCTGTGAAACCGCTTCTCATTTCCATTTGCG 25 

GA113_primer CGGTGCACACTAGTcctccaggacctc 26 

GA116_primer gACTAGTGTGCACCGAATCGCGCTG 27 

IFNGl_primer gaaggatgctttATGCAGGACCCGTACGTCAAGG 28 

IFNG2_primer CATCATCACCACCACTGAccttctgctcgtagcg 29 

IFNG3_primer GTGGTGGTGATGATGGTGCTGGGAGGCGCGACGGCC EW#§- 30 

hlFNG4_primer caggacccgtacgtcAAGG E*J 31 

SP69ins_F l_p rimer caagaaggatgctttATGAATTATTTACGACAAAAAATTTCGG 32 

SP69-ins_R2_p rimer gacgtacgggtcctgACCGCTATCAGTCGTGGTGTAAC E*J## 33 
pCDshuttle_R 1_ 
primer cataaagcatccttcttgggtcag KM## 34 

HumCCL21vecRl_ 
primer AAAGCATCCTTCTTGGGTCAGG KM## 35 

[0044] (thTNF - a -fe y h ©IIj5£) 

t; KTN F -afiWmfttilzy ht LT, (1) P 3 0 7°P - D N 

A, (2) i/Vi-Jl,*??- K-U P 7 L 2 0£p-K"T£D 

NA, (3) t: KTN FKti>DN A 

, M (4) dOOl 3^-U-^-DNA^ (1 ) (5' 3« 

) iy«hLT (4) %T%L (3' 3«) iy^LT. (1 ) ~ (4) (D DNA£ 

-fe v h L fc0 

[0045] (UK I F N - y t >> h ©Iij5£) 

t; K I FN-rM^tv h <h LTs ( 1 ) H u7°P^-^-DNA 

% (2) K - 'J P 6 9 L 2 0 - Kti> D 

NA, (3) t h I F N-y^V/^107^ P -KtSDNA 
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s RXf (4) H u $ — — $ — D N A (kT7 -f OA • • A 

£, (1) (5' 3«) MtLX (4) (3' 3«) M 

t LTs (1) ~ (4) CDD N A£JI|I^#fr;b-tz v h^^lLfco 

[0046] (^7^$KpAG8TL0#l) 

^7^$KpAG8TL0^i:{>ifcy, £t\ ^7X$KpAG8^ 

lU/co 

[0047] (7°^ 7 $ K p A G 8 (DWM) 

(h TN F -ocjyy— 

1^12 0 1 1/0 9 34 6 5§A>7k> h iZtm^tlXl^ 7°^7 

$ KpSP3B — TNFa 1 #BS) ( 1 n g ) &m Mt LT, ±!E^I 1 

IE®© GA100 primer (7 ;t 7 — K) Jktf G A 1 0 1 p r i m 

e r ( U/<—7) ©7°^^ "7 — h y h^rffllNT P C Ril^i^rfT^/cQ 7°^^ 

v-SB*!Ui. -f htf^h^7^-tr^©3«1 5 b 

(ClSI+L/co £7°^K^-)j§Jt£0. 2MM, 2 0 M L <h LT. P 

rimeSTAR HS (P rem i x) Jpiy h ($ t) "7 

(J-^Ts rSTARdpyhJ ) ^ffl^TPCRi^S^T^fco i^i©7°P7* 

^A^LT^ 9 8°C(CT 1 0#% 65°C(CT5#, 75°C(CT40#£1 

•+M7JUhLT. 3 OHff 7 2°C(CT3 0##JU5J^T^ 

, #J0. 5 k b p©h (UK) TN F-a^T>Ht-

tCo 

[0048] (t h I F N - y 9 J ItlB^O^rP — K1~&D N A £#£^7 

7°^7$KpHG-2 (^2) ©SitWK- (IB^S^ 1 ) %mmtLX 

s i! 1 IE®© GA104 primer (7 ;t 7 — K) JkX$ G A 1 0 3 p 

r i me r ( U A"—7) CD 7° "7 -f "7 — "tz y h P C RiHfli^rfT^ tca 

-f >+f- htf^h^77-tr^©3«1 5bptffi*tT 

£<fc7lCsSf+Ufco £7°^K^-)j§Jt£0. 2MM, M120ML^:L 

Xs STARJr-> h^ffl^TPCRi^S^tT^fco i^i©7°P 7*^ Ah LT 
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9 8°C(CT 1 6 5 °C(CT 5 7 5 °C(CT 5 1 +M L 

X, 3 0-9--T 7 2°C(CT 3 0##gJ5j&£?rl\ ^5 k b p 

©5' -H u 7°P;E-^--S P69L20-HK I F N-y^>A^ft-

H i s $ H u^ - — $ pTB rep un i t — SPCMr — p 

UC o r i - P 3 S P 7 L 2 0-3' 

Mzmmbtco 
[0049] ±§E7°^X$ Kp HG-20Sim(i, IB^#^ 1 ©1 1 #fr£l4 

9 7 5#£T-©j^SlB^C£lNTT§E©h£l<Jlij5££ft&0 

d 0 0 1 3*-$*-*- : IB^#^ 1 ©1 1 6#tf £1 1 2 9#£-e© 

H u 7°P^-^- : IB^#^ 10113 6#tf £14 9 6#£-e©J^SlB 

S P 6 9 L 2 0 : IB^#^ 1 ©14 9 7 £16 4 6 #£-e©J^SlB?y 

t; h I F N -y^yj^VW : IB^#^ 1 ©16 4 7#^f>11 0 7 5#£ 

-e©^SSB?!J 

H i s 9 V : IB^y#^ 1011 0 7 6#tf £1 1 o 9 3#£-e©J^SlB?y 

H u : IB^S^ 1 ©11 0 9 7#fr£1 1 2 1 0#£-?© 

J^SIB^ 
t?7 -f "J 0 P T B 6 rep unit: IB^S 

•*§• 1 ©i 1217#fr £12 8 12m%x(Di&mm 

PCM r : IB^S^ 1 ©12 8 1 9#fr 

£13 8 9 7 m%x(Di&mm 
p U C o r i : IB^y#^ 1 ©13 9 0 4#tf £14 5 7 

1 #£-e©^siB?y 

P 3 0 7°P^-^- : IB^y#^1 ©14 5 7 2#fr£l4 8 0 6#S*e© 

j^siB^y 

S P 7 L 2 0 : IB^y#^ 1 ©14 8 0 7 £14 9 6 5#t"e©^SlB 

?yc 
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[0050] (j yy=L-*/a y&fc 1 ) 

yv- \ n 
— F u s i on HD C I o n i n g^py h 

(J*ITN rHDdpyhJ ) TtZfr^s ~7^<PU 

— ±15^^^— 5 0 n g £<f >+f — h ItlT^ri^ijll^ 

1 3 n g <h ^r^JP L, hfi©5X I n- Fusion HD Enzym 

epremix 2yu,L% Cloning Enhancer 1 jx L & £ (C 

^ JP L, 0, 1 XTEn%y7 7- (ImM Tris-HCI, 0. 1mM 

EDTA, p H 7 . 5) (CTJ5J»#m£ 1 0 jx L (CflS Ltc0 Ztl%3 7 

°CIZZ 1 5 Ltc&s £ £ IZ 5 0 °C IZ X 1 5 L/c0 t (Dffe© 

dry K©MPPI^0^#(C L/ctf\\ -f yy iL — i/ a vixJfcjft 1 ^IMIM 

L/co 

[0051] Kp AG80DN 

1 IJ, L CD_tiB-< >7 ZL —^ a 1 ^EiUfH S T 1 6 C R 

p>HT>h« ©^K$E^^Mpnpl^0^»(cL 

/cQ 7 5 ix g / m L 7^^ 51 J 4 

>#^L B^igifelcM^U 3 7°C(:t-il^:?^#Lfco ±§E^i& 

±fe±(CffM£tl/c^j]lgP P--£ 7 5 yu, g/m 77-f :>>"a^ 

L BjftteigitelCTS 7°C(CT-0fti£#U :n<tlJQ I Ap r e pS p i n 

Mi n i prepdp^h {^T ̂ fy^M) £rffll/NT ~J0=?7, $ L/c0 

ttl±l L/c7°^X$ RC£tt£±§Et: KTN F - a#$fgSE2j-fe v h 

I F (5' - P 3 07°P^-^—S 

P7L20-HKTN F - a$y;<$W- d 0 0 1 3$-$*-$-- H u 

7°P;E-^--S P69L20-HK I F N - y H i s$?~ 

HuMM 3' ) Bi g Dye 

HQ Terminator v3. 1 Cycle Sequencing^ y 

h (77°^-T K/Ut^>7TAXttl) 

ttd} L/C7°^X$ K^pAG8^:^l)fco PAG80t:hTN F-a#;$ 
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hMkh I F ©IB?y£IB 

2 o 

[0052] (p AG8T Ljfc©I|gO 

±13 p AG 8^m.t Lt, il !2|CDGA2_p rimer (7*7-

K) 2&.T/GA6 p rimer ('J A"— X) © 7° 7?'f — "tz ^ 

C Rmm^-otc, mmoizfu <?=?!*£ LT. 9 8°CfCT10#\ 6 5 °C(C 

T 5 #% 7 5 °C(CT 3 # 1 5 1 V^ ̂ )\zh LT, 3 0 V)Vft-o tdfe 

, 7 2°C(CT3 ±13 (^7$KpAG8© 

<^*§©#JHmcT. #]3. 3kbp0PCRi^iArilLfco 

[0053] ±13 p AG UTs 13®© G A 5 p r i m e r_ r e v ( 

7 * 7 — K) GA1 p r i me r ('J A— X) ©7< "7 — iz y S £ 

ffllNT P C Riii|i£?Tofco ±l^i©7°Py^Ah LT. 9 8°C(CT 1 0#, 

6 5 °C(CT 5#% 7 5tHCT2#1 0#£ 1 3 0^0^ 

7 2tHCT3 ±13 (7°^X$Kp 

AG80^1) hltl*i©#]IIIiCT, ^ 2 . 2 k b p©PCR±mi^B^|i 

lit 
[0054] (-T >7xL-^a >J5J^2) 

P C R i^Sj^ A^50n g, PCR B^33 n g {j£ ̂  L tc 15 AN 

Us ±13 H >7=L-i/a yfcfc 1 ) ^|W|^©#JIItCT, ±13PCRi^ijt 

tlA^PCR B <h U •< y 7 ̂  - v a V J5J&& 2 £11^ L tc 

o 

[0055] (*HM©^»$E^&t/7°^7^ K p A G 8 T L © D N A ©BB^fllsS) 

±13 (^mrnmm^Rx/y0^*SKPAG8<Z>DNAiB^yaii) ^in 

J§©#)III(CT±!3'f y 7 XL —^ a >Jx£&>&2 ^rffllNT±13^lia H S T 1 6 

CR^Vtff>hli©IIiEE £©7°^X$ 

ofco HH L /c 7°"7 X $ K (C £ hi Z> t: K T N F — a MJJ iz v h JkTf- t: 

h I F h£#tilii2 (5' -P307°P^-^ 

SP7 L20-t hTNFd 0 0 1 3*-$*-*--H 
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u 7°P;E-^--S P69L20-HK I F N-y$y/<?M~H 

—3' ) mmikfezmmmmz.-zfi-itco 
^pAG8TL^^tfc0 pAG8TL0tlhTN F - a#$fgSE2j-fe V 

h IkZfk: h I F N — y v h ̂ "atvpjli^ 2 ©13^0^13^0#^ 3 (C 

[0056] (t?7^ OAllSro^SlEjl 1 ) 

±IB#K$E^L/c^Siai;''Jttl±lL/c70^X$ K p A G 8 T L (250n 

g) K/^r'JOA- PV^'AI 0 5- Att©^IlEl^: 

XU-^7 — i/3>i>X7A (^—V/^U+f— I u A4^ • 7'V h*7 

K 'J —tC <fc y SfL:> 3^7 (2k V, 2 5 jx 

F % 200Q) h ( 2 m m y 7°) (C800ML©I MR 

5 o ix L<D¥$ $ >£©$!•£>$u 

;jis>£#-©2 m LT'f ̂ P^a-OHC^JjXL/co £©2 m L^IL —7©^£ 

JMH • j^@£tf7.fg£$y CP*PA>>7 (g^^i) - try*. 

= mxz4 3 7 °C HHXAE- IfcTV 

JTXL^-^-(CT3 U fc0 

[0057] &^&©&M3B$B>$£7 S/xg/mL^fyv-f^VM I MR$^ 

imizm^Ltco otl£©7°U- h£±§EJ»H • 

^#^(CAtU 3 7°C(C|^L/c-r>drZL^-^-(CT2B^^#L/co 

[0058] ±!2^^fy7^-»^ I MR^i£±ft±tcffMU/cPP--£Mft 

lE^tT7-f KA^TUOA • nyjj A 1 05-A/pAG8TLt (£IT 

, AG 8 T L^^lN-p) L/co 

[0059] [^»J2] 

[tlhTNF - N F 1 1 jfc©^] 

7 -f KA^x1 U "7 AJB&EBi!A G 8 T L^cMJ/Slf"5k hT N F -

«m&mmTNFI m^T©^&yu/cQ 

[0060] p AG 1 2^:i|sy«h LT, ^1 IE®© G A 1 1 3__p rimer (7*7 

— K) JkXf GA6 p r i me r ('J A'— 7.) © 7°^ 'f ^ — "fe *> 
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PC Ri^i£^/co LT, 9 8°C(CT 1 0#% 6 5 °C 

IZX 5 7 5°C(CT3#5 0#£ 1 +M LT, 3 0 +M /C 

ti, 7 2°C(CT3 ±§E (7°^X$KpAG8 

0^10 «h^l«(Z)#|III(CT. #J3. 2kbp©PCR±^lii60rilL 

tCo 

[0061] p A G 1 2 Lts il IE®© G A 5_primer_rev (7 

* "7 — K) JkXf G A 1 1 6 p r i me r (U A—7>) ~? — izy [* 

^ffl^TPCRi^S^lT^fco i^i©7°Py^A<h LT. 9 8°C(CT1 0# 

, 6 5 °C(CT 5 #% 7 2°C(CT 1 #1 5#£ 1 +M LT, 3CHt^ 

7 2°C(CT3 ±IE (7°^X$K 

p A G 8 |W]*§©#JlimCT, #J 1 . 2 k b p©PC Ri^ijtt) 6 1 

zmwkbtco ilSy(CffllN/c7°^X$ Kp AG 1 2tt, PAG8TL0 

h I FN-r®SP/L i nke rA<S P 6 9 L 2 OA^S P 5 6 L 2 OC 

W^tltclbCDZfc&o 

[0062] ('f >7 XL — ^ a >Jx£&3 ) 

P C Ri^gjtt) 6 0 5 0 n g % PC Ri^ijtt) 6 1^2 0ngtfflLfc 

IZfr&s ±IE H >7XL-^3 VJ5J& 1 ) <hH^i(Z)#JIII(CTs ±IEPCR±^ 

iH^tl 6 0 <h P C R t) 6 1 <h£3lipU 072-i/g > SlSl 3 £ 

flML/co 

[0063] KpTNFI 1 (D D N A ©EB^JiUsS) 

±IE Kp AG80DN A|B^5ilH) 

^i©#|III(CT±IE'f y 7 XL —^ a >Jx£S>&3 £ffl^T±§EAj]illi H S T 1 6 

cRziy^^y 

-?tc0 ttl±!L/c70^X$ K(C£tt£t: KTN F - a 1z v h (5' 

- P 3 0 7°P;E-^--S P7L20-HKTN F -a^>A^f|- dOO 

1 3^-$*-^-) HH L /c 7° ̂  X $ K^pTNF 

1 i tzm-ttco PTNFI i (D7°^x$ vmf&%:m3iz^to 

[0064] (tf 7 -f K/^T 'J 0 AIIii©f S$E1 2) 
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KpTN F 1 1 (5 0 0 n 

g) ±§E (tT7-f £ 

|fUH©#JIIIlCT. tf 7 -f 0 A • • A 1 0 5 -

hP^U-^a X>7^A(CT^fiteL/c0 

7< OA • P>tfA 1 05—A/ pTNF 1 1 (£IT% T N F 

1 1 £ L/co 

[0065] [^Jfe0iJ3] 

[thl FN-r^Sth I F N g 3 3 T L^©^] 

< ^fJOAIiiAGSTLtC^tl,!: h I FN-

ym&%SMfch I FNg33TLi^ 

[0066] ^^HAG 8 T LfeMcttJ&-r£ t: h I F N-r3M4fg3Mfch I F N g 3 3 

TLft^lLfco 7°^X$Kph I FNg33TL©#lC|)/c^ £t 

. 7°^X$ h'phlFNg 3 3^lLfco 

[0067] (h I FN-rj|gf©AlDNAM) 

h I F N —'J 7> 

L/CO h I F N - r Access i on#CAA31 63 

(G I n 24-G I n 1 66) 

, P K>£^7< KA^j'JOA • P>^AN CC 2 7 0 5(Cft^bL/c ( 

irtpnp7°^X$ K: p U C 5 7 — h I FNg) 0 |3?U#^4 (C AIM L/c h 

I F N-r©DN A|3?U£^L/c0 

[0068] p B E s h u t t I e (I3?U#^5) %mM£ LT, ^ 1 IEW,(D p C D s 

hut t I e R 1 p r i me r ( U A—7>) JkZf I FNG2 p r i m 

e r (7*7— K) CD 7°^ -f "7—fe v h P C Ri^i^r^ tc0 

(D 70P^A<hLT, 9 8°C(CT 1 0#% 55°C(CT5#, 75°C(CT3# 

5 0#£ 1 +M LT, 3 O+M tJlfiitcm. 7 2°C(CT3 0##J| 

±§E (7°^X$KpAG8 (DWM) £ |W]*§©#JlimcT 

% j^J 3. 9 k b p©PC v e c t o r 1 L/c0 

[0069] ±=EpUC5 7-h I FNg (h I FNg in pUC57) &8§m£L 
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Xs ^1 IE® CD I FNG 1 p r i me r (7*7-K) RXf I FNG3 

p r i me r ('J/<—X) (D~J0=7^ "7 — iz V h P C /c 

0 </=>!*£ LT, 9 8°C(CT 1 0#% 55°C(CT5#, 75°C(C 

T3 0#£ 1 +M t)l£ LT, 3 O+M ̂  7 2°C(CT3 0 ## 

(is ±§E (zf^X $ K p A G 8 CD^EM) £ |W]^i(Z)#|III(C 

T\ 0. 5 k b p©PC i n s e r t 1 L/c0 

[0070] (-T >7XL-^3 >J5J^4) 

P C ve c t o r 1 ^50n g, PC i n s e r t 

1£1 2 n ±§E H > 7 XL-V a yfcfc 1 ) <h^*§(Z)# 

|III(CTs _blE P C Ri^m^y ector1<hPC i n s e r t 

1 ££5t^U ^>7xL-^a>J5J»4£ilML/c0 

[0071] KP h i FNg©DNA©®^ 

§£) 

±IE Kp AG80DN ASB^JfllsS) 

^§CD#|III(CT±§E^ >7 XL —S/a >Jx£S>&4 (2/JLL) %^l\TAllm H S 

T 1 6CRCDJl2ftfe&£?Tl\ £©7°^X$ Kttl±l, ttHH L 

/c7°^7v$ KD N ACD^SIB^y^^^fr^/co HH L/c 7° "7 7> $ K^p h I 

FNg (##;«7°^X$ K) £%tttttc0 

[0072] K h I F N g 3 3 (DWM) 

±IEp h I F N g%mM£ LT, ^1 IE®© h I F NG4 p rimer 

(7*7— K) JkXf Hu — mCCL2 1 — v e c R 1 p r i me r ('J A 

— 7.) h^ffl^tPCRi^S^lT^fco i^i©7°P 9=j A 

£ LTs 9 8°C(CT 1 0#% 5 5°C(CT5#, 7 5 °C(CT 4 # 2 0 1 +t 

<0)\s£\,x. 3ont-r<7)^-0tern, i 2XXZT30ft^>tc 

IZfr&s ±IE (^7X5 KpAG80M) <h^]*§(Z)#JlimcT, #J4. 3 k 

b p©PC v e c t o r 2 L/c0 

[0073] tf 7 < 7A • PVfAl 05-A|genom i c D N A£i| 

LTs ll 1 §E®CDS P 6 9 — i ns F 1 p r i me r (7*7 — K 
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) Jktf S P 6 9 - i ns R2 p r i me r (U A—X) (Z) 7° T7 'f "7 — iz 

^ 7°LT, 9 8°C(CT 1 

0#, 5 5 °C(CT 5 #% 7 5°C(CT 1 5#£ 1 +M LT, 3 0^^ 

7 2°C(CT3 0##gJ5j&£?rc>fc&jWi, ±§E (7°^X$ K 

pAG80M) <h^]*§(Z)#JlimcT, #]0. 2kbp0PCRig|s||i n 

s e r t 2 L/co 

[0074] (-f >7XL-^3 VJ5J&5) 

P C vecto r2^50ng, PC i n s e r t 

2£5 n ±§E H > 7 XL-V a >J5J^ 1 ) JUI 

(CTs _L§E P C Ria^M'tf!) vecto r 2d: PC i n s e r t 2 

-f >7 XL — ^ a ^IMIM L/co 

[0075] Kph I FNg 3 3 (D D N A ©EB^JiUsS) 

±§E Kp AG80DN A|B^5ilH) 

^i©#|III(CT±IE'f >7 XL — V B >Jx£S>&3 (2/i,L) lNT±IEAIia 

HSTI 6CRTy^7>h 

Kttd}£fTofco ttl±lL/c70^X$ I FN-rMSiit 

>> h (5' -H u 7°P;E-^--S P69L20-HK I F N-y^>A^7 

f|-H i s^-Hu^-U-^ 3' ) ©SB5!J^^^Tofeo tt!±!L 

tc X=>X< K^ph I F N g 3 3 £%tttttc0 ph I F N g 3 3©7°^X$ 

K^JqJc^rlEI4 (a) 

[0076] (tf 7 -f K/^T 'J 0 AIIii©f S$E1 3) 

±IE^K$E^L/cAliai:1'Jttl±lL/c70^X$ Kph I F N g 3 3 (6 0 

5 n g ) %m^tcZ£(D&frU, ±§E (^7< OAIlI©fl 

fe&1) <h^*§(Z)#JlimCT. ^^K/^f'JOA'PVfAIOS-At 

KP^U-^a >^XxA(CT^SteL/c0 

OA • P>tfA 1 05-A/ph I FNg33i 

(h I FNg33ti:^-5) <h L/c0 

[0077] ±|Ep h I F N g 3 3%mM£ LT, lEUfcCDG A 5 p r i m e r 
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rev (7 * 7 — K) Jktf GA1 p r i me r (U A—X) CD 7°^ 'f ^ — 

-fey P C Ri^i^T^/co i^i©7°P 9=y At LT. 9 8°C(CT 

10#, 6 5 °C(CT 5 #% 7 StHCT 1 #2 0#£ 1 UT, 3 0 

+M 7 2tHCT3 0##gJ5j&£?rc>fc&jWi, ±§E (7°^ 

X $ K p A G 8 |W]*§©#JlimcT, #J 1 . 2 k b p©PC Ri^ijt 

MC%m§kLtc0 

[0078] ±=Ep h I F N g 3 3%mM£ LT, ^1 IE® CDG A 2 p rimer ( 

7 t 7 — K) JkTf GA6 p r i me r ('J A—X) CD7°;7'f7' — izyk^r 

i^tPCRi^S^lT^fco i^(DXu<f=>At LT, 9 8°C(CT1 0#\ 

6 5 °C (C T 5 #% 7 5°C(CT3#2 0#£ 1 +M LT, 3 0^^ 

fr^/ctils 7 2°C(CT 3 (is ±IE (7°^7v$Kp 

AG80#i) <hH^i(Z)#JIII(CTs #J3. 3 k b P0PCRi^iDri 

life o 
[0079] ('f > 7 XL — ^ a 6 ) 

P C RiiiUj^lC £ 1 8 n g , PC Ri^ijtt) D £ 5 0 n g L/c&fr 

±IE H>7xL-^a VJ5J&1 ) <h^*§(Z)#JlimcT. ±§EPCRi^ijt 

iCd:PCR t) D <h U -f > 7 XL - ̂ a 6 %mm L fc 

o 

[0080] Kp h I F N g 3 3 T LCDDN A0BB?!Jiii 

§£) 

±IE Kp AG80DN A|B^5ilH) 

^i©#|III(CT±IE'f y 7 XL —^ a £ffl^T±§EAj]illi H S T 1 6 

C RP>t°x> K«©^»$E^ £©7°^X$ Ktttii£fT 

ofc0 tt!±!L/c70^7^ K(C£tt£tk I FN-yM^tv K (5' 

-H u 7°P;E-^--S P69L20-HK I F N-y^>A^ft-H 

— — $ 3' ) (DWtW/k'M.^kft-o fc0 ttHH L/c7°^7v$ K£ p h I F 

N g 3 3 T L <h£tttt/c0 P h I F N g 3 3 T L07°^X$ Ki*J$£^4 ( 

b) 
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[0081] (tT7-f K/^T'JOAIIWIIEI4) 

Kph I F N g 3 3 T L ( 

4 3 5 ng) H £ CD&AHi, ±IB (t=T7 -r K/^fUOAIll© 

1 ) <h^*§©#|limcT. tf 7 -f K/^T'J 7 A • • A 10 5-

K a >:>7xA(CT^fiteL/c0 t#£tl/c 

tf 7 < K/^T'J 7 A • • A 1 05—A/ph I F N g 3 

3TLi (h I FNg33TLii:U?) Hfcc 

[0082] [^Jfe0iJ4] 

[AG8TL^CfcM^hTNF-aMh I FN-r0^5lI] 

AG 8 T KTN F t K I F N-y 

^V/^S0»tl^EL I SA&lCTOT©££y?ls§Ufco UttP 

> KP-JUtt-h LT^7< K/^T'J 7 A • P>tfA 1 05A/pBEsh 

u t t I e| (iilTs BEshutt I eiihl,^) 

L/co 

[0083] (M^^tT7-f K/^T^AIH©^#) 

±=EAG 8 T L 1fas T N F 1 1 1fas RXfh I F N g 3 3 T L 1fas B E s h 

u t t I -i :>> 7 5/ig/mL) 

( 1 0 0 m Lfefey 77p;u^>lt3 5 g, L-S/Xf'f 

2 g KU7A1 1 g 1 0 0 M L L 

fcM R S (^<7 KV-T-f'^VV >ttM) jfttei&ite 1 0 m L (Cfitg Ls 3 

7<ClCT 2 4 0#^$mi£^U L/co DM EM (C a 

t No. 1 1 885-084 : 7^7x^7 P^-Xttl) : MRS^9 : 

1 ©Sy^-e;Fb^L/ci^±te2 0 m L(c, tf^$>CiMl 0 0/AL, 7^7 

f 77^^>?:7 S/ig/mLC^^J:^;f!siP Ls ±§E/!§tt'fbip3i>& 1 0 0 

ML^ilUfco £tl£3 7°C(CT 1 8 0t^liEiML/co 

[0084] (i£#±;f ©[HJlX&tf E LISA) 

&m<D%m±M%:\5\JIX u 
EL I SACiUfco iMMBEshut t I efeMcoiNTfcfrlV 
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KP-Jit L/co T N F L I S Adpy K <h L T (is 

Quant ikine Human TNFa/TNFSF 1 A Immuno 

assay (R&D systems ttM) h I FN - rE L I 

S A dp >y K L T (is Quant ikine Human I F N — y Imm 

unoassay (R&D systems lN/c0 EL I SA CD}# 

§EL I SAdpy K©Mpnp^-xL7;KCL/ctf^T^SteL/c0 

UT(DmziZ^to 

[0085] [^2] 

(n 

^Ajpwimtfe hTNF-aM h I FN-r#$Ji 

AG 8 T L 5 0 1 3 7 6 
TNF 1 1 5 15 N. D. 
h IFNg 3 3TL N. D. 3 4 6 
BEshut t 1 e N. D. N. D. 

[0086] (i£H) 

AG 8 T hTNF-a 

$y;<tH£h I F N-y^y/itMtCDWiJjiffrtlsbiotltco PitWM© 

¥Sl»?fc5TN F 1 1 T N F -aty/itWiffr 

tlsbbtls h I F N g 3 3 T L*fc©i£#±;i^(C(it; K I F N-y$y/<$ 

Wif^htisbbtitco 

[0087] immm 5 ] 
[AG8TLi0KPL-1 

(i£#±;ifl*iMt)©ilM) 
K/^T'joAiii®^) ^ (i«±;t© 

mt/ELISA) <h |W]^II(Z)#JIII(CTIJPIM L/c_h§E A G8TLH, TNF 

1 1 Jktf h I FNg33TLt0iSi±I§7mL^7$P>O^K7 

-4, MWCO: 10k PBS/^77 
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- (p H 7 . 4) ICT3 0&&, MU 0. 5mLf9M©mi!l 

LTIiML/co KA^j'JOA' 

• VtfA 1 0 5 A/ pBEshut t I e t 

mmzmmistco 
SlLfco hTNF-aM'h I F N - y ©},§]£&. ±IBT N F -

(DEL I S Adpy h <h±§E h I F N-rJfl!l^fflCDE L I S Adp^ 

[0088] (Kp L-1 mmcDmmRmmy-yxiicDmn) 
t; KPL-1W 

LTs KPL-I mm% i o o 
mm^h'JfV'ryaCtl 0 %0 (EQU I TECH-B I 0 

fcttO (iii^JUZl—3.) (^>^7-7^ K 'J 

r-mmbfco &&&§PBS (-) mmm 
ICTSfc&U 0. 25%Tryps i n-EDTA (7^ 

7T^yP^-XttI) »JPLT«£0J]XU ±)i£P&£ 

U ±BZUm%mzT 6 X 1 0 3 c e I I s/m L <£ 9 (ClfflJ® £H)i L 

[0089] ±§E«K)S£9 6^7°U-KO^OxJKCO. ImLfo^U 3 

7xxzmfcbtcc0y*!.'*-*- izxi&mzmi&Ltco SB. ±§ESti$ 
ip±fe(CAG8TL(20ng/mLh I FN-y 

,51.1 ng/mLhTNF-a^O) »JP U M 

£P^£L/c0 AG8TLtt©)jiS«h^li;}jiS«h^^i;9(CTN F 1 1 JfcXtt 

h I F N g 3 3 T LL 

TMnL/CO £4am^i-t^p&su i o^n©c 
ell Counting^h-8 »JP L/ci£±fe<h 

LT, £ £lC3 0#^J5J&£-ttfco K7°U-h U 

— (DS7 7-7/W ̂ ^T-f iil/ttl) (Ct4 5 0 nmSt)?6 3 0 nm ( 

#1;M) "e^PMS^Jiy^L/co 7^>^m, mmtCe I I Count 
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CDt LT^HH L/co ±§E£i£#±m*iMt)»JP1±-f (C K P L - 1 

LT 1 0 0% 

^:U £KPL-1«©i^it^£tl!±!L/co i£H£^5(C^f0 

[0090] dsn) 

A G 8 T L T N F 1 1 jfclji&Xtt 

h I F N g 3 3 T L KPL-1 «©±^it£lI^C 

»J L/co hTNF-at^TNFI 1 feMcfc^Tii 

mm* 8 9. 9%£^U I FN-ytl)i.h I F N g 3 3 T L 

tt(Cfc^NT±^»(i8 3%£^L/c(mc>tf U ^WhTNF-ad:h I 

F N -y-e&£ AG 8 T L^Cfc^Ti^itW 3 5. 5%£^U A G 8 T 

Lttf't h tc^f tf m tz>z.t tmm tc 

o tftfh T N F -otftMMt h I F N - y fr&ty £ CDffiffl&lllC 

ck&tiCDt^sX.ibtl&o 

[0091] [^wy6] 

[AG8TLi©MI A PaCa-2 

KPL-1«©^y[:, £ I A PaCa-2iBS 

mmm&xwit¥m$zpfT'U*,j vUA#) *m^tc& 
tf&s ^Jfe0J5 ^^©^JIIIICTM I A P a C a - 2£i^it»J 

L/c0 tctc U MIA P a C a - 2«© 9 6 ^7°U- KM>>£ 

lfci!6SlS)S0ilitlt 1 X 1 04 c e I I s/mLHfco 

6 

[0092] (i£H) 

A G 8 T L T N F 1 1 jfclji&Xtt 

h I F N g 3 3 T L MIA P a C a - 2«©i^it 

£S£f ICjrpfrj L/co #$tltf hTNF-amTNFI 1 

£^Ti^it«5 1. 6%£^U #$tltfh I FN-ytf«i-5h I FNg 

3 3TLtCfe^Ti^W7 5. 4 UfcCDlCft U 5}WhTN 



WO 2016/088376 37 PCT/JP2015/006000 

F-ath I FN-yT-£>£AG8TL$ac£lNTi^i!W2 4. 

U AG8TL^t: £ d 

£tfflH§£ftfc0 h T N F - afiymt h I F N -

t © <h ̂  £ ft £0 

[0093] [^wy 7 ] 
[A G 8 T 

A G 8 T L h T N F - aR 

Xf h I F ^ 

ffl^/L'f^T'S)'!) Human I FN — y Ant i bod y J&T^H u m a n T N 

F — a Ant i body (^(C R&D systems £tM) 

^XT(Dt^^ft-otc0 

[0094] HMJ6^:|f|^©#JIItCT, 9 6 ^7°U-h (CM I A PaCa-2«^ 

gfflU B(CAG 8 T L^s TNF1 1|, h I F N g 3 3 T 

B E s h u t t le| (IttWi) <D^?tlfr<Dt&m±MHmmyilts J^"F 
btc%m£&&u/cQ 

&T(Dm3(C^t0 ^«y5 <h^*§(Z)#|limcT. «i^i»£tl!±! L/c0 In 
m£ISI 7 (C^1"0 

[0095] 
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[H3] 

««! ViWto 
1) AG8TLi h I FN-y 

(20ng/mL) 

h TNF-a 
(51. Ing/mL) 

2) AG8TLW h I FN — y 
(20ng/mL) 

h TNF-a 

(51. Ing/mL) 

ShTNF-a^ 
(6 A* g/mL) 

tflh I FN-vft| 
(1 u g /m L) 

3) AG8TLft h I FN-y 

(2 0 n g/mL) 

h TNF-a 
(51. Ing/mL) 

fcihTNF — 
(6 v g/mL) 

4) AG 8 T Ltfc hIFN-y 
(2 Ong/mL) 

hTNF-a 
(5 1. Ing/mL) 

fth I FN-yW 
(1 PL g/mL) 

5) TNF 1 lflc hTNF-a 
(5 1. Ing/mL) 

6) h I FNg33TLtt hIFN-y 
(20ng/mL) 

7) BEshut t 1 

8) BEshut t 1 eW fethTNF-afctft 
(6 u g /m L) 

feth I FN-yR#: 
(1 ^ g /m L) 

[0096] (i£H) 

m 7 tf £ 1EE £ tf & ̂  ay. A G 8 T L fi*f M I 

A P a C a - 2 1 5 . 3 L/ctf\ JrC h I FN 

trCh T N F 1 . 

8% 4 4. 4%tmiQLfc0 trCh I F N-yWtfKh TN F-aftft 

4. 1 %<h££(Ci^PL/c0 AG 

8 T L mOfiB IfchTNF-aMh I FN-y ©£t)Stttf trCti^C y 
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£ ft V. MIA PaCa-2 AG8TLi 

©W^hTNF-aM'h I FN - r £ft£0 

[0097] [^wys] 

ffihPD-1 s c F v 0 3 #[ hCTLA-4scFv02 kT7 

-f ^ASilPC 1 IMC P 1 

(8t^) 

tfc h P D — 1 scFv 0 h (it hPD-1 s c 

F v 0 3 #$fglEtl t>;h) ts KhCTLA-4scFv02FLAG^ 

Rtlizv h ®thCTLA-4scFv02FL AG«I 

h) Alia-If 7 -f 'J 0 AjS$Sllr>i? 

^1^77$ KP PC 1 M'pC P 1 ^ItiLfco M§pP 

CUpCPI Tt^-f • PVfAl O5-Ai0 

KP^U-i>a JrC hPD-1 scFvO 

3St/KhCTLA-4 scFvO 2^^tT7-f 7A11IP 

C 1 tt^C P 1 o ^»y8(Cfc^NTM L/c7°^K^-££l 

~F0I^4 

[0098] 
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[H4] 

"7*7 4 -?—& DNAE^ll (5'-> 3') 

Ins-hPD-l scFv03-Fl CAGGTCCAGCTGGTCGAATCGGGCGGCGGC 36 

Ins-hPD-1 scFv03-Rl ACGAGCAGAAGGTCAGTGGTGGTGATGATGGTGCTT Sa?]##37 

TGA-Hu-TerminaJor-F TGACCTTCTGCTCGT AGCGATT AC 38 

vec-SP7L20-Rl GACCAGCTGGACCTGCACCGAACTCGCCTTCGGGAA EM## 39 

Ins-hCTLA-4 scFv02-Fl CAGGTCCAGCTGGTCGAATCGGGCGGCGGC saw## 40 
Ins-hCTLA-4 scFv02-RI ACGAGCAGAAGGTCAGTGATGATGATGATGATGCTT S2?IJ## 41 

hCTLA-4 

scFv02-FLAG-Fl 
GACTACAAGGACGACGACGACAAGTGACCTTCTGCTCGTAGCGAT 42 

hCTLA-4 

scFv02-FLAG-Rl 
GTCGTCCTTGTAGTCCTTGATTTCCACCTTGGT v 43 

lnF_pTB6 rep_Fl ACTAGTCCTCCAGGACCTCGTCTACGAGGC BE?]## 44 

lnF_Hu Piom_Fl GTCTTCCTGCTGGCCT ATGCATTGGGTTCC SMSf^ 45 

lnF_Hu Term-Hu 

Prom_Rl 
GGCCAGCAGGAAGACCCGGAATAATACGGTTGGAC 8251!## 4G 

InFHu Teim-pTB6_Rl TCCTGGAGGACTAGTCCGGAATAATACGGTTGGAC ge?l|#^- 47 

[0099] ffithPD-1 s c F v 0 3 ̂ ;$7°^ 7$ h'pH uSP7 L20-h PD 

— 1 s c F v 0 3 

p PC 1 RXfpC P 1 (DftWZ&tcVs trCt; hPD-1 scFvO 

3 (DfiBM 7°^ KpHuSP7L20 — hPD—1 scFv03 

L/co 

[0100] (JrCt; hPD-1 scFv 0 h©lij5£) 

tret; hPD-1 scFv 0 3#$fgSE2j-fev K <h LT, ( 1 ) H u 7°P^ 

-^-DNA, (2) K-U >;b-^|£{*S P 7 L 2 0£p 

- £ DNA, (3) fihPD-1 scFv 0 3 © 7 $ 7 I£lB?U (filllB 

?!k Ijyti- (GGGGS) 3s £P-Kt£DNA, 

(4) H i s ^yiB?U£=l-Kt"£ D N As (5) Hu^-$^-DN 

A£, (1) (5' 3«) <!J£UT (5) (3' 3«) |^L 

Ts (1) ~ (5) ©DNA ZMX'a&tl iz v h (±§E*/L hPD-1 s c F 

v 0 3©7$yitlB^C£tt£figtlB^ y>Jj- (GGGGS) Htllfl 



WO 2016/088376 41 PCT/JP2015/006000 

^H-Kt'SDNACDiHSlB^lKis J^"F©^5 (1) IZ^tlZ 

[0101] (KhPD-1 SCFV03©AIDNAM) 

IB^S^ 1 PD-1 s c F v03Co^t(t V^yx 

V 'J Kp UC 5 7 lz+t? <? • 

--y^f^tls 7°?X< KpUC57 — hPD—1 s c F v 0 3 <h LTAl 

tl/Co 

[0102] [^5] 

%iW 
(1) 

iK hPD-1 scFv03 
(729 i£$ia?lj) 

mmmn (1-342 M) 
(GGGGS)3 y >"% — (343-387 i&l£) 
mmm (388-708 mm 

(709-726 &$) 

5028700 

(2) 
I71 hCTLA-4 
scFv02 

12 (747^ssa?ij) 
m^sa^j (1-357 &&) 
(GGGGS)3 y y^-(358-^02^S) 
^MUm (403-726 M) 
fc (727-744 itS) 

4093757 

(3) 
hCTLA-4 

scFv02FLAG 

@a?ij##i3 (753 iaasE^ij) 
fi^SE^iJ (1-357 M) 
(GGGGS)3 y V#-(358-402^®) 
6^Sa?lJ (403-726 M) 
FLAG 9 V (727-750 &$) 

0^gi|#f^ 4093757 

[0103] (JrC hPD-1 scFvO 3-f y+f- htr^CDlllM ) 

±IB7°^X$ KpUC57 — hPD—1 scFv03 (500pg) && 

mt LTs ±IE^4 tCiB WL(D I ns-hPD-1 scFv03-Fl7°^-f 

"7 — (7*7— K) RXf I ns-hPD-1 scFv03-R1 7°^'f x' — 

0J/<—*.) h^ffl^tPCRi^S^lT^fco 7°^-f^-

-f yy— 5 b 

I+L/Co £7°^K^->j§]t£0. 2MM, M13 0MLtLT, STA 

R*v S£ffll^TPCRiii|i£?Tofco i^i©7°P^A<h LT^ 98°C 
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IZX 1 5 5 °C(CT 5 7 2°C(CT6 0#£ 1 +M LT, 3 0 

+M >+f- hPC R^^2%7^P-X^r>'KC 

TB^,)3CK] L/ctils QIAquickGel Ext rac t i on^p1; h 

(dpZ^V^^ttM) (&~FN TQ I AGe I j #J 0. 

7kbp0fihPD-1 scFv 0 3<f yy— KWfJ=V ( 1 ) &mMLfc0 

[0104] (S P 7 L 2 007$ K1"^ D N (1 

) mm) 
IB^S^I 4(ciE®^tiT^^^^^-eimbirn- (5ooPg) %mM 

h LTs _b§EI^4 TGA-Hu-T e r mi nato r 

-F7°^-T^- (7*7- K) RXfv ec —SP7L20 —R1 7°^-f^-

CJA'-TJ h^ffl^tPCRi^S^lT^fco 

->j§Jt£ o. 2MM, J5J^#M3 OfMLt LT. STAR^py h^ffl^TP 

C Ri^i£^/c0 i^i©70py^A&, 9 8°C(CT10#\ 5 5°C(CT5 

#\ 7 2°C(CT5^£ 1 +M LT, 3 0 +M /cQ tltc 

PCRli^rO. Q%7l2U-7s^f)V^ZXm%)^M\yytci^ Q I AGe I £ 

#J4. 0 k b p©5' -H u*-S*-*—pTB6 r e 

p un i t-SPCM r-pUCo r i—Hu 7°P;E-^--S P 7 L 2 0 

-3' (1) ^:IiML/co 

[0105] H yy^-i^B yfcfci) 
±IE-eiiM^tl/c^^^-|ff^ ( 1 ) t±t EtrCh PD-1 s c F v 0 3-f 

yy-- K Iff in ( 1 ) t%±i E I n - F u s i o n (g&j$H) H D C I o n 

i n g dpy h£ffl^T^i£L/c0 "7-f ^ P^XL-^C, dp v h F*3 

CD±§E^^-<h-f yy— h<h£ 1 : SO^UjzbtCTMti, 2 ^ L CD 5 X 

In — Fusion HD Enzyme premix Ls 

£1 OMUCHSL/CO £tl£5 0°C(CT 1 5^1ftSLfc0 ^©ffe©#Jl 

dpy h©Mpnpf^»(CL/ctf\\ -r>7xL-^a>J5Mt7^IiMU/c 

o 

[0106] (^HgCD^ft^&t/ pHuSP7L20 — hPD—1 scFv03©D 
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N ABBESS) 

5 ix L yy XL — V a 7 fu§E (^SiHf© 

$ Kp AG80DN A|B?U5t§;§D <h |W]*§(Z)#JlimcT. ± 

§E*HgHST1 6CRTye7>h«0ff» 

7°^X$ Ktt!±!£tT-3/co /c/c Ls 

liazi • "-£ 7 5 /xg/mL^^^fy7^^>VttL BjftftigitelCT 3 

0°C(CT-M^9iML/co ttl±l L/c7°^X$ RCfctt^irCt: hPD-1 

scFv03«l^ty h (5' -Hu^Pf-^ —SP7L20-

tfC h P D — 1 scFv03 — H i s^^-H u$-$*-$--3' ) ©IB 

^>^^^^l*i©#|III(CTtT^/co ttdi L/c 7°^X$ K£pHuSP7L20 

-hPD-1 s c F v 0 3 /cQ pHuSP7L20-hPD-1 s 

c F v 0 3 (DMrfZ&M 8 (A) IB?U£IB?U#^ 6 (C^t0 

[0107] (tT7-f K/^fU^AIll0fliil5) 

±IE^K$E^L/c^liai;''Jttl±lL/c70^X$ KpHuSP7L20-h 

P D — 1 scFv03 (5 5 0 n g) ±§E (tf 7 -f 

K/^fu^Aiii0fiiiii) <h^*§©#iiimcT. e7^ WT'J 
^A • P>;tfA 1 0 5 hP^U —:>a 

(CT^ffiL/co If 7 < • PVfAl 0 

5—A / PHuSP7L20 — hPD—1 scFv03| (J£TF h P D - 1 

scFv03|<hlN9) tlfco 

[0108] (JrC h C T L A - 4 s c F v 0 2 ^;$7°^ *$KpHuSP7L20-hC 

TLA — 4scFv02 (D^Wk) 

pPCIMpCPKDltWfcy, £t\ FLAG^W^V trC h 

CTLA — 4scFv02 X $ h'pH uSP7 L20-HCT 

LA — 4scFv02^#llfc0 

[0109] (it hCTLA-4 scFvO 2 h StftrCt: hCTLA-

4scFv02FL AG^M^J "fe >> h ©Iij5£) 

hCT L A-4 s c F v 0 2^»tl> h^: UT, (1) H u 7° 



WO 2016/088376 44 PCT/JP2015/006000 

Pf-^-DNA, (2) K- 'J P 7 L 2 0 

£=l—K-t£DNA% (3) ShCTLA-4scFvO207$yM 

(filira. (GGGGS) 3. ilitlB?U£#fr) ^zi-Kt^DN 

As RXf (4) H i £ DNA, (5) H u 

^-DNA^ (1) (5' 3«) <U£UT (5) (3' 3« 

) mtLX, (1) ~ (5) ©DN A£]l|I&^fr2j-fev h UsEtrChCTL 

A-4 s c F v 0 2©j7$y$SB?!HC£tt£figiSB?!k (GGGG 

S) as ilitlB?U£#fr) £=l- h'tSDN A©J^SIB^^ ±IE©^5 (2 

[0110] t/c, SthCTLA-4scFv02F LAG«i^)iz>> h <h LT 

, (1) Hu^Pf-^-DNA, (2) is7j-JL>s<70? P-ijyjj-mS 

ftS P 7 L 2 O^H- D N A, (3) ShCTLA-4scFv02 

©z^yitiB^y (filliB^. (GGGGS) iiitiB?U£#fr) £ 

p-Kt^DNA, (4) F L AG^yiB?U£=l-Kt^DN As (5 

) H u^-^-^-DNA^ ( 1 ) (5' 3«) MJ<h LT (5) 

%T)M (3' 3«) <U£UT. (1) ~ (5) ©DN A t y h 

(±IEKh CT L A-4 s c F v 0 2 (DT $ J $SB?!HC£tt£figtSB?!k U 

yti- (GGGGS) as HitlB?U£#fr) ^P-Kt'SDNACDiHSlB^lKi 

. ±IE©^5 (3) 

[0111] (hCTLA-4scFv02©AlDNAM) 

IB?y#^ 1 2 t,Z7jk~t$ tltc hCTLA-4scFv02C9l\t(t ^x> 

X<? 'J K p U C 5 7 (C+f 7 

• - " > ̂  £ tU 7°^X$ KpUC57 — hCTLA — 4scFv02<hL 

T AlSfef • tlfco 

[0112] (Jrch CT L A-4 s c F v 0 2-f y+t- htr^OHM) 

±B37°?X< KpUC57 — hCTLA — 4SCFV02 &m%Ht LT, 

±IE^4 (ClEtfc© I n s — hCTLA — 4scFv02 — F 1 (7*7— K 

) JkX? I ns — hCTLA —4scFv02 — R1 CJ/<-^) ©7°^^^ 
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-izv h ±§E (JrC h P D — 1 s c F v 0 3 4 yy— hlfr^ 

©liMl) tmmmmzx, #]0. 8kbp©J/ChCTLA-4scFv 
0 24yy— 

[0113] (4 yy ZL—y a >SJ^8) 

(1) «h±iBKh CT L A-4 s c F v 0 2-f yy-- h 

Itrfr ±13 (4 yyzL-*Sa VJ5J&7) 2 

—$/3 yy =L—V a yjxj&j&&fflML>fco 

[0114] (*BmM<D]&n&&RrJc pHuSP7L20 — hCTLA — 4scFv02 

(DDNAsmmm) 
5/J. L®±EE4 yy j-—y a yix.ifo)$.8fu§E (XS§m(D 

KpHuSP7L20 — hPD—1 scFv03©D 

NAIB^IH) <h^*§(Z)#JlimCT. AlllHST08^>tTVh»©i 

ttl±lL/c70^X$ RCfctt^irCt: KCTLA-4scFvO 

h (5' -Hu^Pt-^ —SP7L20-fthCTL 

A — 4scFv02 — H i s^^-H u - 3' ) ©I3?U£>£ 

^ y ttHH L/c7°^7v$ K£ p H u S P 7 L 2 

0 — hCTLA — 4scFv02 pHuSP7L20-hCT 

LA-4scFv02©lM@8 (B) IZS I3?U£I3?U#^ 7 

[0115] ffihCTLA-4scFv02F L A G Infill £ 7 < ^AI 

(ifC hCTLA — 4scFv02FL AG^M^J "fe >> h -

±§E7°^X$ KpHuSP7L20 — hCTLA — 4scFv02 (50 

0 p g ) %mM t LTs ±IE^4 (C§E MO hCTLA-4 S C FV02-F 

L AG - F 1 (7*7- K) JkX? h CTLA-4scFv02-FLAG-

R 1 CJA-X) (Dy°74^-izv K^ffi^tPCRi^fT^fco 7°^K 

"7—13(is p c 1 5 b P ICsSft 

£-7°^K^-)j§Jt£0. 2/xMs &J&&S3 0 vLtLXs tulESTARdr 
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y i^i©7°Py^A<h LT(i. 98°C(CT 

1 0#\ 5 5 °C(CT 5 #% 7 2°C(CT5^^ 1 +M <7lit LT, 3CHt^ 

#J4. 8kbp0ihCTLA-4scFvO2FL AG«I 

[0116] ('f >7 XL — V a 9 ) 

±§E-eflM£ ftfcirCt: KCTLA — 4scFv02FL 

y I n - F u s i o n (gil^I) H D C 

I on i n g dp v h -f >7 =L — V a S 

o <7 U^n-y'lZs ±§E^^-tr^i^ijtt)5 yu, L <hC I 

oning Enhancer 2 (JLL L/cSJ^)S^: 3 7 °C(CT 1 5 

laU 8 0°C(CT 1 5^FI§Slfc0 5yu,L t 

s 2/iL©5X I n - Fusion HD Enzyme premix 

Ls 0 nHzm&Lfco dft£5 OtHCT 1 5^{£;UL/c 

o dpy h©Mpnpf^»(CL/ctf\\ -f>7xL-^a VJ5J& 

)S9^IiML/co 

[0117] p H uSP7L20 — hCTLA — 4scFv02 

FLAG0DN A|B^5tlH) 

±§E 7°^X$ KpHuSP7L20 — hPD—1 

scFvO30DN A13 ̂1J fit SI) <h IU$S0#JIIIlCT-hjlE 5yu,L(Z)'f>7xL — 

*>*a VJ5J&&9 £ffl^T±§E*llg H S T 0 8 =1 > 

s mTL^mmfrKttl±l^tT^/co ttl±lL/c70^X$ 

hCT L A-4 s c F v 0 2 F L AG^li^t'^ h (5' -Hu 

7P;E-*--S P7L20-KthCTLA-4scFv02-FLAG 

^y-Hu^-u-^—3' ) mm^^mmcDmmzxft-otco a 
I±1 L/c7°^X$ h^pHuSP7L20-hCTLA-4scFv0 2FL 

AGdi^^fco pHuSP7L20 — hCTLA — 4scFv02FLA 

G©*t$£^8 (C) 13^^:13^#^8 (C^-ro 

[0118] (tf 7 -f K/^ f U H) Aliaro^liE^ 6 ) 
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2 5 6 n g CD±§E7°^X$ h'pH u S P7 L20-HCTL A-4 s c F 

v02FLAG^ffl^fcliMt ±§E (£7^ K/^f'J 

fe&l) £|fUH©#JIIIlCT. tT7-f 7A • PVffA 1 0 5 -Ai 

hP/t^-i/a >^XxA(CT^SteL/c0 

7 A • P>tfA 1 05—A / PHuSP7L20 

— hCTLA — 4scFv02FLA G*fc (J2TF hCTLA-4scFvO 

2L/co 

[0119] ffihPD-1 scFv03 hCTLA-4scFv02 &%Wfa<D 

Kh P D - 1 scFv03 JkZftfi hCTLA — 4scFv02 CDjSjJj 

«n«PC1|M*CP1ieiLfco PCI Hi, M 9 (a) 

ASIlim^pUCo r i CD 3' 

izy htf\ irbt hPD-1 scFvO 3 "tz y K CI tllzWt^Ztfi 

thCTLA — 4scFv02 fiBm^tl "tz v h ©JltCSBS^ tl tc 7°^ X $ 

K^tLtaU, CP1M9 (b) Allim^pU 

Co r i CD 3' ^{HKC Hi < fiB%mt) iz V h Kt:hCTLA-4sc 

F v 0 k hPD-1 scFv 0 3M 

mEtity hCD|III(C|BS^tltc7°^X$ K^LTl^o 

[0120] [ P C 1 ttCDfNSO 

(ShCTLA-4scFv02F L A G-f V+J— Klfr^CDliM) 

7°^7>$KpHuSP7L20-hCTLA-4scFv02FLAG ( 

5 0 0 p g ) (IB?U#^8) %mmt LT. ±IE^4|fl®© I n F H u P 

rom F 1 (7^7 — K) M I n F Hu Term — p T B 6 R 1 ( 

UA-X) (D7°74^-izv h£ffl^TPCRi^i£tT-3/c0 7°^K^-|B 

mts 5 b ptffi*tt£<*: 9^121+ 

L/co £7°^K^-)j§Jt£0. 2MM, 3 0 M L <h LT. ±§EST 

A Rdp^ P C Ri^i^T^/cQ i^g(D7°U A t LZ l£s 9 8 

°C(CT10#\ 5 5 °C(CT 5 #% 7 2 °C(CT 2 #£ 1 +M 0T, 3 0 
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yy— h P C Rjtt)£0. 8%7^P-X^r 

;KCTBE)7l(S!] L/cti, Q I AGe I ^1 . 4 k b p ©JrC 

HhCTLA —4scFv02F L A G 'f h L/c0 

[0121] (JrChPD-l s c F v 0 

±§E7°^X$ KpHuSP7L20 — hPD—1 scFv03 (500p 

g) (IB?U#^6) &m Mt LTs ±IE^4|E®0 I n F p T B 6 rep 

F 1 (7 * 7 — K) Jktf I nF HuTe rm — HuP rom R 1 ('J 

/<-*) ©7°^K^--tzy K^ffi^tPCRi^fT^fco 7°^K^-|B?U 

4yy--\-mfrt^<7$-mfr(DMMi 5 b 
tco :&7°^'f "7— >1113: £ 0 . 2yu,M% SJ^A#M3 0 yu, L <h LTs ±§E P r i 

meSTAR HS (Premix) dp >;/ P C RiiiHSrfrofco 

fliCD 7°P ^ "7 A <h L T (is 98°C(CT10#\ 55°C(CT5#\ 72°C(CT 

5#£ 1 y-4 0)vt LT. 3 0)ift-otco m^utc^ yy—^pc 
Rjtt)£0. Q%7l2U-X^f)l[ZXm%)m\Ltci1k. Q I Aq u i c k G 
el Extraction U ^4. 7 k b p CDJ/L h 

P D- 1 s c F v 0 (2) £flML 

tc o 

[0122] (-f >7XL-^3 >J5J^ 1 0) 

±§ET-flS^tl/c^^-ff^ (2) <h±IE^/LthCTLA — 4SCFV 

0 2 F L A G 'f yy~— hlffjn ^±§3 I n - F u s i o n H D 

Cloning dp V h L/c0 "7-f 0 P^XL-^C, 

dpy yy-~ h 1 : 3 ©^UjzbtCT^Pti, 2 yu, 

L CD 5 X I n — Fusion HD Enzyme premix ̂ r^JP Ls Jx 

0 nHzm&Lfco dft£5 OtHCT 1 5^1ftSLfco "t(D 
dp>> \-(om^mmmizLtc^i\ -f>7a-^a>Mi o 

zmmbtco 
[0123] PC10DN ASB^JfllsS) 

2 ix L CD_tiB-f >7 XL — S/a 1 0 fu§E (^SilS 
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KpHuSP7L20 — hPD—1 scFv03© 

D N ABBESS) <h^*§(Z)#JlimcT. ±§E*Hg H S T 1 6 C R P > 

KK^^T^/CO WI±IL/C 

^7X5 KCfcM^KHhPD-1 scFv03^Wl^t'y h (5' -

H u 7°P;E-^--S P7L20—K hPD-1 scFv03-H i s $9 

-Hu^-$?s-^—3' ) MkhCTLA-4scFv02FLA 

h (5' -Hu^Pt-^ —SP7L20-fthCTL 

A-4scFv02-FLAG^-Hu^-^-^~3' ) CDIB?U>£ 

fco ttHH L/c7°^7v $ K^p PC 1 P 

PC 1 ©*ij5££^9 (a) (C% p P C 1 CD D N ABB?U£BB?!J#^9 IC^To 

[0124] (tT7-f t7ASm©^K$E^7) 

2 5 0 n g CD±IE7°^7v$ K p P C 1 _h§E (tf 7 -f KA 

t7ASm©^K$E^1 ) £|tUH©#JIIIlCT. t7< KA^'J-}A 

• P>#A 1 0 5 - A hP^U-i/a V^T^AtCT 

^SteL/co KA^'J^A • PVii'AI 05-

A/pPCIft (WTPCItt^^?) <h L/co 

[0125] [CP 

(JrC hPD-1 scFv 0 3-f V+J— hlff^©ilM2) 

±IE7°^X$ KpHuSP7L20 — hPD—1 scFv03 (500p 

g) (IB^y#^6) zmmt LT. ±IE^4|E®© I n F H u P r o m 

F 1 (7 ;fr "7 — K) Jktf I n F HuTe r m — p T B 6 R 1 'J A"—X) 

(D7°^4^~iZ'y ±IE (fat KCTLA — 4scFvO 

2 F L A G'f yy-— £|f|jil©#jill-cpc R±^i&twutt!±! 
dp v h (Ci: /cQ #J 1 . 4kbp ©trC hPD-1 scFv03>r 

yy— hlffK- (2) ^liML/co 

[0126] (it hCTLA-4 s c F v 0 2 F LAG "tz y 

±IE7°^X$ KpHuSP7L20 — hCTLA — 4scFv02FLA 
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G (IB?U#^8) LTs ±iE^4|ES© I n F p T B 6 rep 

F 1 (7 t 7— K) JkXf I nF HuT e rm-HuP rom R 1 ('J A 

— X) CD7°;7'f "7 — iz y h _b|E h P D - 1 scFvO 

3 4>v-i-mn(Dmm2) ^^*i©#ini-epcR±^^t/^utti±idr>> K 
izjizmmzfrifco #J4. 8 k b pCDtrCt: KCTLA-4scFv02F 

L AG#$fgSE2j-fev (3) ^:IiML/co 

[0127] H>7xL-^a VJ5J&1 1 ) 

±§ET-flS^tl/c^^-ff^ (3) <h±§EJ/[h PD-1 s c F v 0 3-f 

Vtf—MBTK" (2) ±§E (4>7zL-*S3>£lfcl 0) <h 

^l*i©#|lllT-r >7a-^3>M 1 1 £flML/c0 

[0128] (xmmmmzmRVpcPI©DNAIB^IS) 

2 /A L CD_tiE-f >7 XL — S/a 1 1 tulE 
7°^7v$ KpHuSP7L20 — hPD—1 scFv03© 

D N A|B^5ilH) <h^*§(Z)#JlimCT. ±§E*Ha H S T 1 6 C R =l > 

ai±!L/c 

7°^X$ RCfctt^irCt: h P D- 1 s c F v 0 3fiB%mt>izv h (5' -

H u 7°P;E-^--S P7L20-K hPD-1 scFv03-H i 

-Hu^-^-^ — 3' ) ^trCb SCTLA-4 s c F v02 F LAG 

S (5' -H u 7°P:E-^--S P 7 L 2 O-JrCh CT L A 

-4scFv02-FLAG^-Hu^-^-^~3' ) ©IB?U>££ 

£±§E (^HaWlt^&t/p PC10DN A|B^5ilH) ^:|f|^©#jll-e 

ttHH L 7c 7° ̂ 7 7 $ K^pCP 1 /cQ pCP 1 9 

(b) IZS p C P 1 ©D N AlB^^rlB^y#^ 1 0(C^1-o 

[0129] (tf 7 -f KA'^x- U ^7 ASIffla(Z)ff^S$E^ 8) 

2 5 0 n g CD_h§E70;77 $ KpCP 1 _b|E (tf7 -f KA" 

t7ASm©^K$E^1 ) <h^*§©#|limcT. tT7-f 

• PV# A 1 0 5 - A hP^U-i/a >*/7>TAIZT 

^SfeL/co tT7 < KA^'J^A • PVii'AI 05-
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A/pCP1tt (J2TFC P 1 £ L/co 

[0130] [^wy9] 

[PC 1 WBC&C P 1 P D - 1 s c F v hCTLA — 

4 s c F 

PC 1 WBC&C P 1 PD-1 scFv03 

RXftt, hCTLA — 4scFv02 (FLAG^ (D^M 

yVfelZZ&TfDt&Vfemirtco l^ttP> SP — 

JVffi. ihlTBEs h u t t I L tc0 

[0131] W7TiJOAmmm<Dt&m) 
±IBPC1iWCP1i, hPD-1 scFv03tt, hCTLA-4 

scFvO B E s h u t t I e He O ̂  T mfe0ij 4 K 

i£#±;i£0JJXL/co C©mi>A^S£ h U £ 

PPii (TCA, 7-trhXC 

TSDS-PAGEffl/<^77-(CMU 9 5 °C(CT 3 

II£:fTl\ iS-ipS±/fL/co 

[0132] 

(i&^&O. ImLS^) £$-7°PT^7> (g 

ISi) TGXTM^ (4-20%) (Ay^^KttM) (CTBE^KL 

s $:PVDF^ (^V^7^) (iBIot Transfer Sta 

cks% 7^7r^yP V—XQM) tC i B I ot h ̂  7 T7 — x;,A'f X 

(7^7T^yp^-Xtti) 7°p 

P VD FJi^^P^^vy (2%ECL Prime Blocking ag 

ent (G i n TTBS) L/c0 

W]RXfB^(D ̂ Pfj-fV 2 -tz y h ?rl\ —@©PVDF MtttrC h 

PD-1 s c F v 0 3%1&lhtZt£tolZ-]klji&£ ( 

THE His Tag Antibody, mAb, Mouse) (GenS 

c r i p t ttM) &s —/X^KW£ LTECL peroxidase lab 
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el led ant i — mouse antibody (G E 

) fc^-O0PVDFl(iKhCTLA-4scFvO2^ 

HH ~<t %> tc It) (C—ti LTilyiF LAG Monoclonal ANTI 

— FLAG M2 Ant ibody (produced in mouse) 

(:> y ̂  ttM) LTECL peroxidase labe 

I led ant i — mouse antibody (G E ZttM) 

Western Lightn 

i n g Ultra (A —dpyji)V^-#M) Z.tl%4 

)L— •yV^SlMY EC L I mage r (The rmo Sc i ent i f 

i cttM) (CT$?#TL/C0 1 CUC^fo 

[0133] (|£H) 

m 1 tfc h P D — 1 scFv 0 3©C3«(CH i s 

$ ^S4 •" KPD-1 scFv03 -tz y h Jktfs irC h 

CTLA-4 scFvO 2©C3«(CF L A G * LT^£j/C t; KCT 

L A-4 s c F v 0 2 F LAG«i^)iz>> h£#frPC 1 (A% B £ 

ily-yi) JkXfiCP1| (A, B<htU->2) tfCh 

P D — 1 s c F v 0 3 <h irC hCTLA — 4scFv02 CDjS]}} tF-<h-£t£) btl 

tc0 t/c, PCIft (A : b->1) ^CPli (A : b->2) ©hPD 

- 1 s c F hPD-1 scFv 0 3^^111 

(A : ©hPD-1 scF v VA^ft©^ £ tt|f| 

y, PCIft (B : U - > 1 ) ^CPIt (B : U - > 2 ) ©hCTLA-

4 s c F hCTLA-4 scFvO 2 

| (B : U->4) ©hCTLA-4 s c F v VA^ft©^ £ &|f| 

i;-efeofc0 KA^U^ASiittPc 1 
tf C P 1 hPD-1 scFvtfihCTLA-4scF 

v©M;££#$-C££M#l*.k:7'f KA^'J £>£££#?! 

[0134] [^wyio] 
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[ P C 1 Zfafa® hPD-1 RXf hCTLA-4 ̂ ©ISi^igg] 

±§Sp c 1 <fc y L/CJ/L h P D - 1 s c F v 0 3 

CD t: hPD-1 ( h P D — 1 ) <h ^hCTLA-4 s c 

F vO20t hCTLA-4<h©i£l^tt©^i^C^$, EL I SA;£(CT 

5tlHL/c0 

[0135] 9 6^7°U-h(C, 1 X P B S(CT 1 M g/m L(CliSL/ch P D-1 ( 

Recombinant Human hPD-1 FcCh i me r a, R& 

D Systems £t§?) % hCTLA — 4 (Recombinant Hu 

man CTLA — 4 — Fc Chimera, Bio legend £t§?) % 

mPD— 1 (Recombinant Human hPD-1 Fc Chi 

m e r a, R&D Systems JkTf mCTLA — 4 (Recomb 

inant mouse CTLA — 4 — Fc Chimera, Bio I eg 

endttl) ^ftlftll OOixLfo^U 4°C(CT-0ftffS T Z> Z £ 

zmmitLtco ixPBs^3 5 0MLf^u 

L/co otl^30^y^L^)f L/co ±IB7°U-h(C 1 %BS AS§&£3 5 

0 yu, L L^mtCT 2 o /cQ 

lXPBS^3 5 0MLfQ^U MiLfc0 £tl£3 0 

y L $;/#• u fco 

[0136] JrC hPD-1 scFvO 3M'feh CTLA-4scFvO 

(Signal Enhancer H I K A R I , Nacalai 

t e s q u e £t§?) (CT 1 0 0 0 n g/m L, 1 00 n g/mL, 1 0 n g 

/mLSt/1 ng/mL(CliSL, 1 0 0 ju, L "f0±IB7°P v dp > ̂ 7^ 

7°U-h(C^)EL/co 77>£CD£xJUlctt*>^JUii3$ti2i£CD^£ 1 0 0 

/tL^Lfc0 7°U— h (C5>—y, ^(CT 2 @*Hb U 

fchPD-1, mPD-1 RXf hCTLA — 4 <h, tfC hPD-1 scFvO 

3££J5J&£-t±fco |W]*mcg*HbL/ch CT L A-4, m C T L A — 4 RXf 

hPD-1 ih, trChCTLA-4scFvO 2 £ ££]&;* 1±fco 

, 1XPBS^3 5 0MLfQ^U )S^P^iL/co dtl?:3@iyiL 
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$;/#• L/c0 

[0137] (Ant i — Hi stag — Biot i n% MBLfti/V 

0 0 0 CftSrirCh PD-1 s c F v 0 3 

1 oo^L^ufco mmiz, -)%m* (THE (gn^i 
) DYKDDDDK Tag Ant ibody [Biot in], mAb, 

mouse% GenScript £t§?) tki/ V)\/t H^IS^T'2 5 0 0{n(C 

hCTLA — 4scFv02 £JxJ/S£"1±/c 0 xJKC 1 0 0 fx 

L^Lfco 7°U-^(CT2 0t^|fSL/co 

ti, 1XPBS^3 5 0MLfQ^U )S£P&£L/co ^n^3@|UI 

L/c0 

[0138] (VECTASTA I N ABC + vh 

, Vectorttl) £[sTAteJkXfBte%3ffitr>*/Vi-)\,m&Um7. 

5mL(C»L/c0 otl^r^7°U-h(C 1 0 OyLtL-r^^atis 7°U-h(C 

^CT3 0^f|#iUfco 1XPBS£35 

OMLfo^U £tl£30£i<<J^L&}#L/co 

[0139] LT Color Solution A^T/C o I o r S o I u 

t ionB (R&D Systems £tM) ?k^w~f~3Ml£s 2 0 0 ix L 

^;iu i3tlTiiaCT2 0^iLfco lEflllC 2 o^iits t o p S 
olution (R&D Sy s t emsft) ^50/iL if 

^{^ihL/co 4 5 0 nmStf5 7 0 nm (#M/j£J!) 

0 E L I S Amz£Z>\l KPD-1 mmtXls- hA©fth PD-1 s c F 

v 0 3 ©IPCT 6 1 1 t KCTLA 

-4gffijb7°U- hA©fthCTLA-4 scFvO 2 

CDil 7 ^.T/IH 1 2 

[0140] 
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[H6] 

fc hPD-1 PD- 1 s c F v 0 (ODf) 
tfi hPD-1 
scFv03 CD Sit; 

hPD-1 hCTLA-4 mPD-1 Hti-ft: 

Ing/mL -0.030 -0.062 -0.059 

lOng/mL 0.373 -0.055 -0.057 

lOOng/mL 3.774 -0.018 -0.049 

lOOOng/mL 3.788 0.341 0.107 

[0141] IW1 

fc hCTLA-4[iffi{t:7PU— h-^CDftihCTL A-4 scFvO 2 <DW& (ODffi) 
#E hCTLA-4 
scFv02 

hPD-1 SfBffc hCTLA-4 mCTLA-4 

Ing/mL -0.018 0.009 0.026 

1 Ong/mL -0.031 0.026 0.005 

lOOng/mL -0.038 0.255 0.001 

lOOOng/mL -0.001 1.419 0.051 

[0142] (^JH) 

^6M1 1 &mmPC m©i£#±;ii:y*i 

iUfclnh PD-1 scFv03(ihPD-1 <hi^L/c0 t/c, 

^ 1 2 <fc y y, fihCTLA-4scFv02tthCTLA-

4 (hlp-n L/co Kh PD - 1 scFv03(ihCT LA-4M'm P 

D - 1 £ m^i±t\ JfcShCTLA-4scFv02tthPD-1M 

mCTLA — 4<h(i$p"n /cQ Z.(DZ.£frb, W»PC1M 

L/CJ/L hPD-1 s c F v 0 3 hCTLA-4scFv02tt, ^ 

IZTZ>trCH^ ^K«hft(cLTl/^c(htffilsS£titc0 

[0143] [^wyii] 

[thPD-1 izttt&t: h P D-L 1 ©ne^sj^tca^strch P D - 1 s 

C F V SvcSitifc] 
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PD-HCU^VKPD-LI tfUfc-StZts 

m^tls £-ZtlTVZo thPD 

- 1 IZttTZt hPD-LI ©ne^jsjj&tca^strch PD-1 s c F v (Dm 

U fco 
[0144] ±|B±±^I1^ P c 1 1fa(Dmm±m £ y L/CJ/L h P D - I scFv03 

thPD-1 (hPD-1) h P D-L 1 ( h P D — 

L 1) t(o^^zMt^^^m.m^<omm^EL \ sAmz^^jn 
~z> Tc0 m^y K U—)l>£ LT^h CT L A-4 scFvO 2&R^fc0 

[0145] 9 6^7°U-h(C, 1 X P B S(CT 1 M g/m L(CliSL/ch P D-1 ( 

Recombinant Human PD-1 Fc Chimera, R&D 

Systems ttM) £ 1 0 0 yu, L if "^>^>EE L 4 °C(CT—H&ffSlf CI £ "C 

@*HbUfco lXPBS^3 5 0MLfQ^U Miu 

fco otl^3 0^y^L^)f L/co 

[0146] ±§E7°U- h tC 1 % B S AS§&£ 3 5 0 yu, L "f ̂ >£ L^tCT 2 

lXPBS£350yu,L 

)S£P&£L/co otl^30^y^L^)f L/co hPD-LI ( 

R&D Systems, Recombinant HumanB7-H1/ 

PD-L 1 FcChimera) £r_h§E:> ̂  2 0 0 0 n g 

/m L(CliSL/co 

[0147] tT7-f KA'^U 7ASmi;yffML/cKh PD-1 scFv03U 

tHis Jbte&iMMlrZX 2 0 0 0 0 n g /m L% 2000 ng/mL, 20 

Ong/mL 20ng/mL (CH$| Ls 1 2 0 yu, L if "^HSI Lfch P D 

-L 1 1 0 0 itLt^±3Z7ny*>VmT&7is- Mc# 

SiLfco ittPVhP-J^LT, tf 7 -f K/<^7^ U 7 ASIffla<fc y L 

fcShCTLA-4scFv02CoUTt, ±§E<h L/c0 ^7 

V£©£iJUlCtt*>^JUii&ti2£©^£ 1 0 0 yu. L^Lfco 7°U-h(C 

*>-JU£I£y. ^(CT20^ffSU SffilbLfchPD-HcMLT^h 

PD-1 s c F v 0 3 tW^Ltc h P D - L 1 L/c0 1 
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XPBS^3 5 0MLfo^U MiLfco 

L/c0 h P D — L 1 %>—)%#(Biot i nant i — human 

CD 2 7 4, Bio legend ^ :> f 0 . 2 fx g / 

mUCHSU Z.tl*k 1 0 0 yu, Lf^^;iL/co 7°U-h 

Igi/mUCT 3 0 L/c0 1XPBS^3 5 0/XL 1* 

U )S^P^iL/co L/co 

[0148] ITAMtfB^ 1 

<fi~JUi^UM2. 5mL(C^JPL/c0 otl£100yu,L 7°U 

- Mcsz-jusjiy, ^(CT3 o^iMLfcc IXPBS 
^3 5 0MLfoMU )S£P&£L/co L/co *t 

LTColor Solution A.S.T/C o I o r S o I u t i 

onB (R&D) 2 0 0MLf9^U 

T 2 0 #f$® L/co lEfillC 2 0 Stop solution (R&D 

) 5 0 ix L t^JSfobP LMfeSJ^A^rf^lh L/c0 4 5 0 nmStf5 7 0 nm ( 

#ra*S) "e©P«^^)iy^L/c0 1 3(C^L 
tCo 

[0149] [^8] 

fc FPD-l ica-f 5fc hPD-L 1 PD-1 s c F v 0 3 

scFv MlM 
lOOOng/mL hPD-LI HM'i'%>%a'a (OD) £ PRW4* (%) 

scFv MlM 
in, hPD-1 scFv03 fit hCTLA-4 scFv02 

lOng/mL 3.479 (-0.7%) 3.697 (-7.0%) 

lOOng/mL 3.503 (-1.4%) 3.473 (-0.5%) 

lOOOng/mL 3.309 (4.2%) 3.555 (-2.9%) 

lOOOOng/mL 1.062 (69.3%) 3.596 (-4.1%) 

Non-scFv 3.455 (0%) 

[0150] mm) 

8 1 3 'b 0^ <Q <h & ̂  % 1 000 n g/mL©h PD-L 1 
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©hPD-1 1 0 0 0 0 n g/mL©fih P D 

— 1 scFv03t'69. 2>%Xfo-otc0 ^±©inlli: y, 1 OOOng/ 

mL©hPD-L1©hPD-1 LT, JrC hPD-1 scFv 

0 3 & 1 OOOOn g /m Z> Z. 

tltCo 

[0151] [^wyi 1 - 1 ] 

[t: KCT L A-4 hCD80Wt h C D 8 6 <h 

S(«hCTLA-4scFv ©^toPMS1£©iiis§] 

±m&mm P C 1 £ tJIlLfcKhCTLA-4scFv 

02%m^Ts t: KCTLA — 4 (hCTLA-4) £ t: h C D 8 0 

( h C D 8 0) StfthCD86 (hCD8 6) <h 

^PMS1£©flis§£ EL I S A & £ <fc y ?r o fc0 Htt=l >hP-J^LTS 

hPD—1 scFv03^1l\fco 

[0152] 9 6^7°U-h(C, 1 X P B SCt 1 ^ g/m L rilLfc h C T L A-

4 (Recombinant Human CTLA — 4 — Fc Chime r 

a, carrier — free, BioLegend £tM) 1 0 0 n L ~tf 

-Dfi&L4°c[zT-m&m.tz>z.txmmtLtc0 ^p&sm, IXPBS 
^3 5 0MLfo^U ^£P&£L/c0 otl^3 0^y^L^)f L/co 

[0153] ±§E7°U- h tC 1 % B S A}^£ 3 5 0 yu, L "f ^>£ L, 2 mm 

1 xPBs^3 5 0/i 

Lf^^au )S^P^iL/co otl^3 0^y^L^)f L/co h C D 8 0 ( 

R&D Systems, Recombinant Human B 7 — 1 /C 

D80 Fc Chimera) h C D 8 6 (R&D Systems, R 

ecombinant Human B7-2/CD86 Fc Chimer 

a ) £±§E:>y 2000 ng/mL (CllH L/c0 

[0154] tT7-f KA'^U ̂ AIll<tyilUfcShCTLA-4 s c F v 0 2 

£r_t!!E:>y ̂ ">/U±H^iS^(CT 20000 n g/mL, 2000 ng/mL, 

2 00 ng/mL J&Zf 20ng/mL (Cllil L, 1 2 0 yu, L ll$l Lfch 
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C D 8 0 JkZf h C D 8 6 U 1 0 0 ju. L "f ̂ ±§E7"P >> *y<f%k 

7tt7°U-h(C^)EL/co tT7 ^KA'^U^A 

Slffl S <fc y ft M L fcirC hPD-1 scFv03CO^Tt, ±§E<h^*mcil 

lifeo 1 OO/iL^lfc 

o 7°U-h^>-JU£I£y, ^lCT2 0#F^flSU HlftLfchCTLA 

-4 (C^LT^h C TLA — 4scFv02 <h;f^L/c h C D 8 OMhC 

D 8 6 ££]& L/co 1XPBS^3 5 0/XL "f ̂ >£ U &£ 

P^SL/co otl^3 0^y^L^)f L/co 

[0155] h C D 8 0 %>— /%%n,W (R&D Systems, Human B7 

— 1 / C D 8 0 Biotinylated Antibody) JkXf h C D 

8 6 Z>— yK$KW (R&D Systems, Biotinylate 

d Ant i—human B 7 — 2 Antibody) £r_h§E:> V i~JUi ttijii 

iS^T'2. 5/J, g/rr\LRZ?0 . 5 yu, g/m L (CllH Ls ^ 0 ixLf 

-Dft)±Ltco 7°U-MC*>-JU£I£y, ^(CT3 0^f|#iUfco 

iti, lXPBS^3 5 0MLfQ^U MiLfco £tl£3 0£iy 

L/c0 

[0156] ±=E7 tr*>* > - tr* ̂  ymmmmm^w t L T±§E A x? B m* 3 mt 
-Disy-yjU^UMl. 5mL(C^JPL/c0 £ tl£ 1 0 0 yu, L tLs 

7°U-MC*>-JU£I£y, ^(CT3 0^f|#iUfco 1 X P 

BS^3 5 0 fxLt-D^L. MiLfc 0 £ tl£ 3 0£iy ̂  L&># L/c 

o LTColor Solution A^T/C o I o r S o I u 

t i onB (R&D) 2 0 0AtL-f^#£U 

imHCT 2 0 ̂ iLfco JEffjKC 2 0 Stop solution (R 

&D) 5 0 yu, L LMfeSJ^A^rf^lh L/co 4 5 0 nmRt/5 7 0 n 

m {mm&m.) x(Dm.%^m^tc0 isn££iT©ii9&tm i oMtnc 
m 1 4 1 5 (c^t"0 

[0157] 
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[H9] 

t hCTLA-4C#t5t hCD8 0 h C T L A-4 s c F v 
0 2 

scFv iffiji; 
lOOOng/mL hCD80f-*rr3l£^ (OD) iPI» (%) 

scFv iffiji; 
£r[ hCTLA-4 scFv02 hPD-1 scFv03 

10ng/mL 2.656 (15.7%) 2.638 (16.2%) 

lOOng/mL 2.403 (23.7%) 2.410 (23.5%) 

lOOOng/mL 1.774 (43.7%) 2.464 (21.8%) 

lOOOOng/mL 0.577 (81.7%) 2.862 (9.1%) 

Non-scFv 3.149 (0%) 

[0158] [^10] 

e hCTLA-4i;»t5t h C D 8 6 (D it EzJfc 11331? 5feth CT LA— 4 s cFv 
0 2 

scFv iHS 
lOOOng/mLhCD86 tC>Fj-r 5^ (OD) t MW (%) 

scFv iHS 
#L hCTLA-4 scFv02 #L hPD-1 scFv03 

lOng/mL 2.085 (0.3%) 1.491 (28.7%) 

lOOng/mL 1.421 (32.0%) 1.396 (33.2%) 

lOOOng/mL 0.627 (70.0%) 1.265 (39.5%) 

lOOOOng/mL 0 (100.0%) 1.526 (27.0%) 

Non-scFv 2.091 (0%) 

[0159] mm) 

i9Mi1 OMtfHCgn 4-RXfMI 1 000 n 

g/mL0hCD8 OM'h CD860hCT L A - 4 ̂ ©1^=, £R1 

1 0 0 0 n g/mL©fih CTLA-4scFvO 2"e^tl^tl4 

3. 7%W7 0. 0%-^^^, 1 0 0 0 0 n g/m L©fth C T L A-4 

scFv02^tlftl8 1. 7%St>'1 0 0. 0%U$>itco lOOOn 

g/mL0hCD8 OM'h CD860hCT L A - 4 ̂ ©1^=, LT, 

KhCTLA-4scFv02(i1 OOOng/mL £l±©>j§Jfe£jll^C 
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a1 if" •?> tl tlfco 

[0160] [^wyi2] 

i&mltT7-f KA'^U PD-1 s c F v& 

TJ^/E hCTLA-4 s c F v lstc 

±m&mm p c 1 L/cK h P D - 1 scFvhk 

KPD-1 (hPD-D HCTLA-4 

s c F v^t hCTLA-4 (hCTLA-4) %mM^t(D%^(DM^ 

, KP< KU 
L/CO 

[0161] hPD-1 E K 2 9 3 T« ( h P D - >> h C D 2 £/< 

4 isXVn-V Hzmm RXf. hCTLA-4IiJ^IHEK2 9 3 Ti| 

BS (hCTLA-4(i7'> KCD2 L 

tco hPD-1 E K 2 9 3 hCTLA-4 igfUMHH 

E K 2 9 3 #iMb L/c 1 0 %^i/^H^t^DM E MigifelC 

Ti^ii^rfT^X 1 OOmmf'f ^>2 i~— • (CSffl 

L/co hPD-1 E K 2 9 3 hCTLA-4 igfUMH 

HEK2 9 3T»0^S±I^U PBS (Ca2\ Mg2 + 7ij-. 

ICT2JS&&U PBSTI o{mc^fKL/chU7%>> • E 

DTAM 1 10 

m L (DmmtLtc 1 0 %^i/^H^t^DM E Mi£±fe£jQ7U 1 5 m L 

SIftW (BD77J^>ttl) (C^L/Co €5iia/t>a (h$-ilttl) T? 

1 0 0 0 r p ITU 5 ±;f Ls 1 m L CDl-MSMb L/c 1 

0%7^^m;f^#^DMEM^±-te^JPx., «i££S+)iy L/c0 ^ ̂  tC D 

MEMiSift»U 1 X 1 0 5 c e I I s/m L U 1 

. 5mLf2-7° (4 1~ • ^ Z? "r 4 t) £t§!0 (Cl X 1 0 5 c e I I s/mL/ 

t u b e (C&'i) <£ 9 (C^)EE L/c0 1. 5 m L ^=L — 7°(C^)3E L/C h P D — 1 

E K 2 9 3 hCTLA-4 igfUMHH EK2 9 3 T1 
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( K (CT 5 0 0 0 r p m% 4°C(CT 1 # 

±;f L/c0 ^=L — ~?[Z7j%~otcW\M(D'<l'VY'ttO. 5 

mL©P BSlCT2Jt&&^ K/<7 ̂  U 7 AlllIJ: y 

U 1 0 /A g/m HCliML/c^h PD-1 s c F v 0 3 hCTL A 

-4 s c F v 0 2 ̂ ^n-y'lZ 1 OOMLiiU 7K±(CT3 O^ffS 

L/co 3 0^Mt. FACS/^77- (1%BSA, 0. 1%NaN3£#fr 

PBS) £5 0 ±§E^fi>%®SI/t>$HCT5 0 0 0 r 

p m% 4 °C(CT 1 ±M£P&£ /cQ 

^fc?-tfTWiWi&2tfi9fco FACSKy77-CT0. 5yiig 

/mL L/c ant i—His — tag Alexa F I u o r488 

JrC^ (M B L ttM) &TJ\ anti-DDDDK-tag Alexa F I 

uor 4 8 8Kft (MBLttl) 1 0 0 ju, L £ 1 . 5 m L 51 i 

, k^T1^ V^CTcfcOI^U 7K±(CT3 0»iLfcc 3 0M, 

FACS/<>>77-^:500ML51^-7(CJPA., ±§E^fi>%£PSI/t>$HCT 

5 0 0 0 r p m% 4°C(CT 1 ±;§;&P&£ /cQ 

|W]*§(Z)}#^£ t 9 2 Jgfj o fco 5 00jxL©FACS/\" 

V7 7 —5 m L U 1/ > 7 > K# h Af a - ̂' (^<7h> 

• v*yyy\±m cF Acs77- ctliLfc0 

F A C S / < y 7 T7 - IZ X 5 M g / m L (C MR L tc B 7 it 7° • tf *>* 7 £ 

5/iLiiU BD FACS canto I I 7P—tM hp<-^- (^<7 

h > • T4 V dp > 7 y$tm) M7P-^h^h U -Mr 7 7 h 7 X 7 K 

aluza verl. 2 3 —){/$ —%±M) iZXM^ff&ft-i tc 

o PCIftctyilLfc^PD-l s c F v 0 3©tl hPD-1 

JS^CD^CD^JH^I 6(C^t0 If^C, ft»PC1ttJ:y^llfc 

KCTLA-4scFv02©thCTLA-4 

m&M 1 7 

[0162] (i£H) 

m 1 6 e>0£ bfrtet & y. pciii y u/cK P D - I scFvo 
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3thPD-i(7^CD2mftmrnm) 
tzzttffernsntco nunic* mi1•frbmbfrttt.isy, PCII^J 

LfcKC TLA-4scFv02tt, t: KCTLA — 4 ;%m%MM {=? 

y hCD2ifHi) ;«§;££ tl/cQ Ztl>b(D^ 

m&V. WSttPCli<J;iJillfcscFv(i, khPD-lMth 

C T L A - 4 £ d <h «§££ titco 

[0163] [^»yi3] 

[J/E HER2scFv RXf h I FN-y tf 7 -f K A ̂  7^ U ^ ASlffl a 

tHG-2i®#l] 

(8tg) 

fiHER2scFv £#$&"r£f&3E2J-fe V h (JrCH E R 2 s c F v#$fg 

mtiii'y F) ts h I F N-r%fr)!&TZmMt)iZ'y h (UK I FN-y^ 
h) t&-afrs tf7-f KA-^ U ^ ASIfflllr>i? KJU 

^<P^-XhZs «M^$KpHG-2^Ibfc (H]2) 0 

p HG-2^ffllNTlf7< • PVfAl 05-A|«|j 

1^:11/^ KP^U —i>a >)i(Cd: fiHER2 s c F v$.tfh I F 

N — KA-^71- U ^7 ASIffla H G — 2^^rlxf# L/c0 ^Sfe^y 1 

3 L/c7°^-T 1 1 (C^1"0 

[0164] 
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[H11] 

~fy4 DNA SE^IJ (5'-> 3') 
pTB6_Vec_Fl ACTAGTCCTCCAGGACCTCGTCTAC 48 
Hu-term_Vec_R 1 CCGGAATAATACGGTTGGACAAC 49 
Hu-HuT_ins_Fl accgtattattccggGGATCCGTCTTCCTGCTGG sa^J#-^- so 
HuT-pTB6_ins_R 
1 

tcctggaggactagtCCGGAATAATACGGTTGGA 
CAAC la^i#-^- 51 

HuVecFl GGATCCGTCTTCCTGCTGG 52 
bHER2-His_Vec_ 
R1 

TCAGTGATGATGATGATGATGCTTG ia?'j#-i- 53 

d0013+T_ins_Fl 
catcatcatcactgaAACCGCTTCTCATTTCCATT 
TG 

54 

d0013+T_ins_Rl caggaagacggatccGTGCACCGAATCGCGCT mm^r 55 

[0165] ^HER2scFvMM^t^ (1 ) P 3 0 7°P ~ 

DNA, (2) i/ V 7°^ K — U > ̂  —jSlnfa SP7L20^P-Kt 

•i> D N A% (3) SH E R 2 s c F P — Kt"l> D N A, 

(4) H i s $ yiB^U ̂ H-KTSDNA, (5) d 00 1 3*-$*-* 

-DNA^ (1) (5' 3«) mtLX (5) £T>ifc (3' 3«) 

mtLX, (1) ~ (5) ©D N A^jll^O^J-by h^^ML/co 

[0166] (7°^7v $ K p H G — 2 CDfEM) 

7°^X$ Kp HG-2©#l(CS)fc^ £t\ ^7X5 KpHG-1 ̂  

llfco 

[0167] (^77$ KpHG-1 (DftW 

(h I F N g 'f yy-— hlffjn ©IMIM) 

7°^X$ Kph I F N g 3 3 1 6) LT. ±IB^ 1 1 

IE®© Hu — HuT i ns F 1 (7 ;fr "7 — K) 2&.T/H u T — p T B 6 

i ns R 1 ("J A—X) CD7°;7'f ~tz y h^rffltNT P C RilMi^rfj^/c 

o 5bp^fiH 

T£<fc9lCsS!+£ft;/co 2MM% 2 0 JU. L 

t LTs STARJp^ P C R1^S^IT^/C0 7°P 9=i A t 
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9 8°C(CT 1 6 5 °C (C T 5 7 2 °C(CT 7 2 1 +M £ 

LTs 3 OHt-T 7 2°C(CT3 0##gJ5j&£?rl\ ^ 1 

. 1 kbP®h i FNg-(yv—\-m^m^m^^mm[,tc0 
[0168] (SHER2scF v $ yj^OWOT $ J iHB?U£ =1 - K"f £ D NA^tt 

^^-tf^©llM) 
pP30SP7L20-bHER2 (IB^U#^ 1 5 ) £&§!!£ LT, ^ 1 

1 IB®© p T B 6 Vec F 1 (7 ;t "7 — K) •S.T/H u — t e rm Ve 

c R 1 CJA-X) S£ffllNTPCRiiiH£?Tofco 7° 

-f htf^<h^^-ff^©3«1 5bptfMt§ 

<£9(C|£f+£tl/co £7°7K^-)j§Jt£0. 2^M, M120ML^U 

Xs STARJr-> h^ffll^tPCRi^S^tT^fco i^i©7°P ̂  At LT 

(£, 9 8°C(CT 1 0#% 6 5 °C (C T 5 #% 7 2 °C(CT 4 ̂ >4 5 1 +M £ 

J^Lt, 3 0V4 <7)^-0 tc.m. 7 2"C(CT3 0##gJ5j&£?rl\ #]4 

. 6 k b p©^^-tr^i^ijt^£ilML/c0 

[0169] (-T >7ZL-^3 yfcfc 1 2) 

±IETHML/c4. 6 k b I . 1kbp 

©'f >"t— biffin I n — F u s i on HD C I o n i n g dp 

V h £rffl^NTj]|$n L/co I o n t e c h 

hi n — Fus i on Molar Ratio 

Calculator (h t t p ://b i o i n f o. clontech 

. com/i nfus i on/mo I a r Ra t i o. do) (CT j&H & -f 

U — : -f h = 1 : 2©^JU 

ib<hL/co 5Xln — Fusion HD Enzymes p r em i x2|x 

L, Cloning Enhancer 1 yu, L % 'f >$ — © 

0. 1XTE/^77-(1mM Tris-HCI, 0. 

1 m M EDTA, pH7. 5) T^©li^ 1 0 M L t Lfc0 3 7°C(C 

TI 5 0°C(CT 1 5£f^J5J&U 4°C(CffSL/c0 ^©ffi© 

#JUI(is dpy h©Mpnpf^»(C LtctflK -f >7a-^a>M 1 2 %m 
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life o 

[0170] y°^x$ KPHG-I©DNAIB^IS) 

±IB Kp AG80DN AIB^IH) tm 

^§CD#)III(CT±!!E'f yy =L — V a 1 2 H S T 1 

6CRp>tT>h«©M$^ Kttdi£ 

frofco ttl±lL/c70^X$ RCfctt^irCH E R 2 s c F v #$fgSE2j-fe v h 

h I FN-r^^^J-fey h©DN A|B?U(Z)|B?U>£££^*§©#JIII 

(CTfr^/co ttHH L/c7°^7>$ KpHG-1 ^7^5 Kp H G 

- 1 ©D N A|B?U£IB?U#^ 1 HZ^to 

[0171] (pHG-2*fc©flM) 

7°^X$ KpHG-1 ©JrCH E R 2 s c F 

-^-^Hu ̂  — d 0 0 1 3 £ —$ * —•£—^£#1 Ufco ± 

=3p H G- 1 %mmt LT, ±13^1 1IBi0Hu_Vec_F1 (7*7 

- K) JkX? b H E R 2 - H i s V e c R 1 OJA-*) (D 7°^ -f V—fe 

y h^ffl^TPCRi^l^tT^fco i^i©7°Py^A«h LT 9 8°C(CT1 

0#, 6 5 °C (C T 5 #% 7 2°C(CT5^4 5#£ 1 +M LT, 3 0Ht 

7 2tHCT3 0##gJ5j&£?rc>fc&jWi, ±IE (7°^X 

$KpAG80#i) <h^*§(Z)#|III(CT. #J5. 6 k b p (Z)^^ ̂  — Iffjn ±H 

[0172] tT7 -f KA'^U7A • PVfAl 0 5 - A©y y A D N A t LT 

. ±IB^1 1 IB®©d 0 0 1 3 + T i n s F 1 (7*7- K) JkX? d 0 

0 1 3 + T i n s R 1 ("J A—X) CD 7° "7 'f — iz y h?:ffllNTPCR 

i^i^T-^/co ±^^i©7°Py^A<h LT 9 8°C(CT 1 0#% 6 5°C(CT5 

#, 7 2°C(CT3 5#£ 1 +M LT, 3 0^^?^ 7 2°C 

(CT 3 ±§E (zf^X $ K p A G 8 CDfEM) 

^*§©#JIII(CT. ai44bp©'fyy— 

[0173] {4yy=L-Va VJ5J&1 3) 
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-f >7 ZL — V a 1 0) <h [p]J§CD#|III"TM >7 IL — ̂  a 1 3 £ 

flML/co 

[0174] KPHG-2©DNA 

±§3 Kp AG80DN tm 

^i©#|III(CT±IB'f >7 n — ^ a 1 3 H S T 1 

6CRp>tT>h«©M$^ $I$!Pl*J]fafre>©70^7^ Kttdi£ 

ttl±lL/c70^X$ RCfctt^irCH E R 2 s c F v #$fgSE2j-fe v h 

h l FN-rMiRtiizv h©D N A|B?U©|B?U>£££^]*§(Z)#JIII 

(CTtjo/co ttHH L/c7°^7v$ KpHG-2 ^7^$ Kp H G 

- 2©D N AlB^^rlB^y#^ 1 OOlZ^to 

[0175] (tT7-f t7ASm©^K$E^9) 

±IB^K$E^L/c^liai:''Jttl±lL/c70^X$ KpHG-2 (500ng 

) ±13 (£7^ 1 ) 

*§©#JlimcT, tT7-f KA'^U 0 A • PVffA 1 0 5 - Ajfc©Jl2ftfe&£ 
1^ KP^U-^a y*/7>TAlZZM1fo[stc0 %btltcMW^kW^y 

<K^7'J^A- P>fA1 05-A/pHG-2 (£IT% HG-2ft^; 

^9) <h L/co 

[0176] [^«yi4] 

[HG-2|(:ai«SHER2scFvM*h I FN-r©^ffi^] 

H G - 2tt©iSi±i^®SH E R 2 s c F vStf h I FN-r©tl^ 

^I^V^P yomzTtxYCDt&vwmystco 
[0177] (M^^tT7-f ^Ammmcomrn) 

±13 HG-2t, UK I F 

P30SP7L20 — bHER2 (7°^X$ KpP30SP7 

L20-bHER2|At) H h I F N g 3 3 feMc O ̂  T mfe0!J 4 (M& 

*.£7^ KA'^U tW\Wi(D^)III(CT±§3£ 7 < 

T^AIII^SU i£#±;i£0JJXL/co C©mi 

l^h'J^PPMI (TCA, 



WO 2016/088376 68 PCT/JP2015/006000 

Tiz SDS-PAGEffl/<^77-CMU 95°C(CT 

[0178] 

imLs^) ^mmm9<D 
yMw tmmmmzx, 

o ^(D^s —"/K^KWt LX$KtLX3-yy$KW~^foZ>±.lBT H E H i s Ta 

g Antibody, mAb, Mouse ~ ̂ K^KWh LT, ±§E E C L 

peroxidaselabel led ant i —mouse antib 

od y^rfJfflLs £5 It 7 til CD;* > y=p y&s ±§EW e stern Li 

ghtning Ultr a ;&ffilNT^7lc^'t±/co ^-sy>^§iF 

luor - S Max (Bl O-RADftl) ICTMT L/c0 1 8 

[0179] (i£H) 

m 1 8fr£>BE£>frft<h£l<,U H G- fiHER2scFv^h I 

#myntmmxh^/cQ &fc\ u->Ma^-tiU->H^HER2 
s c F (P30SP7L20 — bHER 2W) frbOfiB^y 

U->2(ih I FN-yfMtt (h I FNg33ft) frbOfi 

U->3(i^H ER2scFvWh I FN-yftiHt ( 

HG-2t) A^©WV/^S^P-KUfco 

[0180] [^wyi5] 

[ H G - 2 0^1^] 

h I NF-y^>/^S0Mliil^) 

±13HG-2t, P30SP7L20-bHER2t, h I FNg33i 

„ BEshutt le ̂ [Z'D tl^ftlM RS (7 5 ju. g/ m 

y7^t/x 1 % tr* $ > c^M) 1 %m.m u 3 7 °c^T 2 
4 0tr^liEiML/c o DM EMtm (€^U=I-X, L i f 

e technologies ttM) 1 8mLCMRS 2 m L ^ Jp X 
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fcDMEM/MRS (7 0. 5%kT*$ 

>cmm®.) im(co. 5%^iufc0 ^n^3 7°c^T 1 
8 L/c (^ip#) o Cl(Z)ip#>S2 0 m L Ls ip#± 

m 1 3 m L^0JjXL/cti. TKZ+MXO. 2 ^ m©7 -f LTl 

P&£ L fc0 il ©ip S-b/W 1 OmL^Am icon Ultra — 4 (Mi 

I I i p o r e ttM) Tijils L/cm, PBS (-) L500yu,L<hL 

fc (tT7-f (PBSf^) ) 0 

I FN-r^fflCDEL I SA*v 

EL I S A;£(Ci:<<Ji£#±;i^© I FN-ri»lfc0 

CDi^ 1 2 L/c0 

[0181] [^12] 

fcT7w h I FN-vM^ 
Samplename h I FN-yconc. 

(n g /mL) 
BE s hu t t 1 eH 0 
P30SP7L20-bHER2ffi 
(felH E R 2 s c F v 
hINFg3 3tt(hIFN-yTOStt) 3 6 9 7 
HG-2tt (SHER2scFv/hIFN 6 8 5 1 
- 7 

[0182] (H G -2i«^©KH E R 2 s c F v 

trCHER2scFv P 3 0 S P 7 L 2 0 -b H E R 2 Jfa(D 

tm±m£V H i E R 2 s c F V (PBSf^) ^HE 
Rzmmm (NCI-N87 d^) «) 
zmfebtco Wt>s N C I - N 8 7 mm% RPM I 1 6 4 0^i (1 0% ( 

v/v) FBS) IZZ3 7oC(CT5%C02©^#T-eiMm, 9 6^7°U-

h(C2Xl 04ce I I sf'9iIL3 7 °C(CT 5 %C 0 2©^#TT 2 4 0# 

IfeiLfco frL^RPM I 1 6 4 0tSitt ( 

1 0% (v/v) FBS) ^98/iLfoiJinLfco LT 
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PBS ( — ) s tjiHER2scFv^244ng/mL~1 mg/mLlCei 

Z(D 7°U- h£3 7 °CIZZ 5 %C 0 2(D0k 

im5Sn^#Lfco 

[0183] ±=E 5 a £ P&31ff L^ R P M I 1 6 4 0 igife 

(10% (v/v) FBS) 9mL(CCe I I Counting dp >y h — 

8£1 m L^Q L/ct©£ 1 0 0 ju. L 1*££>IC3 0#^3 7°C(CT 

5 %C 0 2©^ftTtfiS Ls SI4 50nm<h630nm (#M;i£M) TCD 

tt^)iy^L/c0 9(c^i-0 

[0184] (i£H) 

HI 1 9fre>BJ3£>jbN&£fcy, ±§E^7< KA'^U 0 A • PVi'ARe -

1 0 5 A / pP30SP7L20 — bHER2<£ "-J L/CJ/LH E R 2 s c 

F v NCI-N87 Hsflffljj&lCtt 

U m&z. tf 7 -f K/<^ U £ Allii)^^ LfcKH ER2scFv(i4 

£fils§ L fc0 

[0185] [^Jfe0iJ16] 

(HG-2»»l/cfiHER2scFvStfh I F N - y 

1 ) 

E R 2 s c F h i 

N F - r) H E R 2 Pltt« ( N C I - N 8 7 «) 

001 5Tl#/clf7< K/<^^Ut7ASm (HG-2i) 

(PBSt^) immm^tkm^zztiz^vm-MLtco t& 
1ot>, NC I - N 8 7«£R PM I 16 4 Oi£±fe (1 0% (v/v) F B 

S) (CT3 7°C(CT5%C02©^#TTi£#m, 9 6 ^7°U-h (C 2 X 1 0 
4 c e I Is t-imm L3 7, 5 %CO20MTT 2 4 0tP^i£# L/c0 £ (D 

^J&i£^&<fcyS^i£ife£l!R3ll&£U fflANRPM I 1 6 4 0i£ite (1 0 

% (v/v) FBS) ^90/iLfoiJiPLfco )iy^iS^<h LT P B 

5 (-K B E s h u t t I < 7"=l > h • ~)V 
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K P30SP7L20 — bHER2h I NFg33i 

t%m±m ( h I F N - Y>lJt£ 2000 ng/mL[:^J:9(:PB 

S TILTHS) . HG-2ttiM±;f)jils^ WJ=l>^>hh I 

FN -y (#*>*7^ 7"=l> hP-Jk h I FN-r;M^2000 ng/m 

£ 1 O^LfoiinUfco o©7°U-h£3 7°C(CT 

5 % c o 2 ©£#-F-e 5 a mt%m L fcQ 

[0186] ±§E (JTLH E R 2 s c F v 

) (CTIE®Lfc^i L^iT^fiteLfco inH£^2 0(c^-to 

[0187] fiHER2scFv/h I FN-yftiHt 

&l^J&^WfrJS1££^Lfco ~15. h I F N-r3M£fg3Mfc©h I NF 

g 3 3 2OOng/mL0h I FN-yt\ *1 

m°nt LT Sl^c'JPVtftV hh I FN-r (Pep I oTec h *±M) 

tLfcc jfcP30SP7L20-bHER2 

HER2 s c F v/h I FN-y H G - 2 

IH^Cfro fc h I F N -yMmSZ P 3 0 S P 7 L 2 0-b H E 

R 2Jfa(D^ttl(D}%'&&V £#$£ftfch I FN-rM'fiHER 

2 s c F 

[0188] [^Jfe0iJ17] 

[fiHER2scFvM'h I FN - y £fg^©ffij*fc#$©iHs§] 

t: hli«iNC I - N8 70fi^- ffi&fcCDkT 

7 -f KA-^x1 U ^7 IxMMMfDMfttt & ̂  A^fetCTs fiHER2scFvi: 

h I F N — y CDMi^E^rilyi t: X^-ily-9 h I F N —YSift(C<ti) 

ft^MMIfefelCTiflsS Lfco 

[0189] t Kl^lfflMfcNC I — N 8 7 (ATCC) £ 1 0%FBS (EQU I T 

ECH-BIO, INC. #M) ©RPM I 16 4 0i£±fe (fflftMUlUtt 

M) Ti^SLs 3?—K"7^7. (S^x^uu*/—fctlO IC&fil LTfiUffiV1} 



WO 2016/088376 72 PCT/JP2015/006000 

tco ffiSTtM Xtm 4 7 0 m m 3 ©iSHffiV £ X (Cj/C H E R 2 s c F 

v&tfh I FN-rft^il (HG"2i) 

• ~)Vt LT^MiOBE s h u t t I e 

6x108cfu©||«lfco 1 0%7^h-^I^1 mLf 

^iB2®mmz5Bm&5-Ltc0 &5-7Bmzmm*m&Ls o. c. 
T. compound (V^ "7 7 7 -f T^lpcSilLs )^$p$ 

^•h-ALeica CM1900 (Leic a*±M) K*I* 

£MSIfefe«L/co 

[0190] (y^Alfefe) 

K*I*£ILf£U 4 % P F A tc 1 0 

LIH^ L/co fulfefe^: LT/<— $ — 'J £ U 

5hSiS (CT2^rPmfeL/cm. /<-$-M3^7i • 7j<It 

> • ICTJ&fe^ A-5-M0. 

1%7**>V& (SSH^ttM) ICT 1 

&}#U 9 9. 5%x^y-ju U 

-eMti. IVT7V-2- (MERCK KGaAtt 

HD T'ltALfco |p^^:HI2 1 

[0191] (fitixfyv^WMh I FN-r^i:J:^M«fe) 

±§58^*7^ MI*£ja!£U 4 % P F A £#J4 

0tP^!)*L®£L/co m^'fes 1 U 1XPBS (-) 

T5^©&;#£3 0^teL/co mm,(Dmm(D7kfiik^W, Dako p 

en (Dakoftl) -e!»ISH^i^ 3%BSA-PBS«IZffi 

TL6immm^mm^MLtcc An t i -H i s 

— tag mAb — Alexa Fluor (JllijSllO 5 9 4 (M B L %iM 

) JkXf F ITC Ant i — human I F N — y $KW (B i oLegen 

d ttM) ^:Can Get Signal (JllijSllO immunostai 

n (TOYOBOttl) T?5I^GRU LtiSClTL4°C 
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(C Xs —0&JxJ/5^"tir/co 1 XPBS ( —) (CT 5 

3 [U^fe U VECTASH I ELD Mount i ng Med 

i um w i t h DAP I T^ALfco ±§E©lfefe M 5 

000 B (Lei caftl) Til*i L/c0 2 2^*2 

3 (C^1"0 

[0192] mm) 

m2 1 frbBRbfrtet&Vs HG-2t (A) &tfB 
Eshutt I e|| (B) 

tl/c (02 1 (A) RXf (B) , £EP93#) o ~15. trC h I FIM-y^tC 

<fc & IC <fc y, HG-2tt^§L fc JSHS V £ X ©Sfijl 

h I F (022, £EPT^-tiife 

SP^) o t fc, t; X ̂  V y $ V<DfiMW&¥!&(C <fc y t; X 51 *>* > * ̂ Pf'M 

(fiHER2scFvRt/h I FN-y) ^fitl^tlfc (@23, £EPT^ 

•r^feSP^) o dne>©^m<fcy. HG-2MthiiNc i -N87g 
Sfij*mcHG-2tt^£*U HG-2to 

e>#$£ftfch I F N-rS«H E R 2 s c F v^>/^lM^(C| 

0t (C#£ LT^ZZLt tftltco 

[0193] [^Jfe0iJ18] 

ffithPD-1 scFv03 — H i s RXffa HKCTLA-4scFvO 

1 - FLAG^It0f^i] 

KthPD-1 scFv03 — H i s RXffa HKCTLA-4scFvO 

1 —FLAG fkjrfyj&'t&s Alia - tf"7 -f U ^ hJU^ 

Wii^7X$h'pPC2% p P C 3 % p P C 4 % p P C 5 

, Ppc6% pPC7, M'PPC8^IU ztibvmmax&my? 
x< <r OA • nytfA 1 o 5 - AJfamt 
WMi^^c^-otco 

[0194] 7ffl|I©^Il7°^X$ Kp PC2~p PC8lC£tt£, trCbSPD-1 

scFv03 — H i s iz "V h t hCT L A - 4scFvO 1 — 
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F L A iz v 3- 1 RXf^: 1 3-2 (C^L/c0 

7°^7>$ K#?ft©*SllSB^J£[I]jgt"£;/ca&, h^©7°P;E-

^-DNA, ^-^-^-DNA% K-'J >tl-

^7°^ K^l£{*£=l- h'tSDN A|B?m, ^-(Z)fij5££#£&^<*:9(CL 

tCo 

[0195] [^13-1] 

anti-hPD-1 scFv03-His expression cassette 

plasmid promoter SP/Linker scFv tag terminator 

pPC2 Hu SP50L5 anti-hPD-1 scFv03 His Hu 

pPC3 Hu SP50L5 anti-hPD-1 scFv03 His Hu 

pPC4 Hu SP67L10 anti-hPD-1 scFv03 His Hu 

pPC5 Hu SP67L10 anti-hPD-1 scFv03 His Hu 

pPC6 Hu SP69L1 anti-hPD-1 scFv03 His Hu 

pPC7 Hu SP69L1 anti-hPD-1 scFv03 His Hu 

pPC8 Hu SP69L1 anti-hPD-1 scFv03 His Hu 

[0196] [ill 3-2] 

anti-hCTLA-4 scFvO 1 -FLAG expression cassette 

plasmid promoter SP/Linker scFv tag terminator 

pPC2 P30 SP67L1 anti-hCTLA-4 scFvO 1 FLAG T2 

pPC3 P30 SP68L1 anti-hCTLA-4 scFvO 1 FLAG T2 

pPC4 P30 SP50L5 anti-hCTLA-4 scFvO 1 FLAG T2 

pPC5 P30 SP68L1 anti-hCTLA-4 scFvO 1 FLAG T2 

pPC6 P30 SP50L5 anti-hCTLA-4 scFvO 1 FLAG T2 

pPC7 P30 SP67L1 anti-hCTLA-4 scFvO 1 FLAG T2 

pPC8 P30 SP68L1 anti-hCTLA-4 scFvO 1 FLAG T2 

[0197] (trChPD-1scFv03-His v h©lij5£) 

JrC hPD-1 scFv03 — H i s "tr v h t LT, (1) Hu 

^•f-^-DNA, (2) K- U K5S$p{££ 

=1- K"f £ D N A% (3) JrC hPD-1 scFvO 3 7 $ J =1 - K 
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t^DNA, (4) H i s £ D N A% (5) H u ^ 

-$^-DNA^ (1) (5' 3«) <U£LT (5) ( 

3' 3«) (1) ~ (5) ©DN h^#iL 

fco K- u yt>-^7°?- LT&, S P 5 O L 

5 6 1 © ~7 $ J IHlB^Ll (CIB^I#-^ 8 3 (DMW(D 5 {HI© ~7 $ JIHIB 

^U(ALa Thr Leu Thr Pro)#^ LtcfiBis <?1~K-U ytl~^7°^ 

K5t!l6tiO , S P 6 7 L 1 0 (IB^y#^7 3 ©7 $ J 9 5 

©stl^O© 1 0{H|(Z)77$ yitlB^UCALa Gly Val Asp Tyr Leu Pro Thr lie Gly) 

. X&SP6 

9 L 1 7 7 (D77 ^ J I^IB^Ll(CIB^I#-^ 9 9 (DMW(D 1 {HI©~7 $ J 

(Asp) L 7°^ K - U > t) -^7°^ K^ISI*) £ 

fffllfco 

[0198] (J/L hCTLA-4 scFvO 1 - FLAG ftBm%t)izv h©lij5£) 

fihCTLA-4scFv01-FL AG^M^J iz V h <h LT, (1 

) P307°P^-^-DNA, (2) K-U >^-^7°^ K 

^{*£=1- KT £ D N A% (3) ShCTLA-4scFv01©7$y 

^H-KTSDNA, (4) F LAG^ ^H-KTSDNA, 

RXf (5) T2^-$?-^-DNA^ (1) (5' 3«) Mt L 

T (5) (3' 3«) {iy<h LT, (1) ~ (5) ©DNA£JH^#fr 

jjizv L fco ±IB^> 7°^ K -Vyt) -^7°^ «h L 

T&s SP5 0L5 (IB^y#^6 1 ©7$ yitlB^y(C|B^y#^8 3©ft^0© 

5{®©7$ yitlB^y(Ala Thr Leu Thr Pro)^K6^ K 

- 'J y t) -^7°^ KJS^tiO . S P 6 7 L 1 (IB^y#^ 73©7$y ItlB^y 

(C|B^y#^9 5©ift#]© 1 {m©7$ yitlB^y(Ala)^ip-^L/c^®'>'y^->'U/>< 

7°^ K- U yti-^y0^- KjSip^) , XttS P 6 8 L 1 (IB^y#^7 5 ©7 

$ yitiB^y(ciB^y#^9 7 ©n^© 1 {m©/^ ^itiB^y(Asp)^$p^L/c^;$ 

K- U yti-u? KJSIP^) L/co 

[0199] «M^7X$KpPC2~pPC8©, 2 4 IZ^To 
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(1 ) 3S1 IlTIi, «#gH7°^7^ Kp PC2-P PC80#1MU 

7°^7v$K (pHuSPxLy — hPD — 1 scFv03 — Hi s ( 

SPxLy = SP50L5, SP67L10, SP69L1) ) ^llfc 

O 

(2) 12 trC hPD-1 scFv03-H i s K p 

HuSPxLy — hPD— 1 scFv03 — H i s (SPxLy = SP50 

L 5 , SP67L10, SP69L1) CD#i hPD-1 scFv03-H i 

s USE*-fey HOT^T 2^-$*-^-IfT^£JiAUfc7°^7^ KpH 

uSPxLy — hPD— 1 scFv03-Hi s-T2 (SPxLy = SP 

5 0 L 5 , SP67L10, SP69L1) £ ̂lbfc0 

(3) ^3Xjg-ett. m2XfM(CT^ML/c7°^X$ K0H 

— <h T trChCTLA-4scFv01 - FLAG 

mmtiizyF ({S Ls *-$*-*-£&<) £jfAU K 

p PC2~p PC80^I?:tTofco 

[0200] (f§ 1 Xig) 

Alig : ^Wy8(CT^ML/c7°^X$ KpH uSP7 L20-h PD-

1 s c F v 0 3 ( s c F v IB^lJCD 3' MmlZ 

D N At LTWULtcM^W- (vector) 1 05-A>rVADNA 

P 5 04 >V~ h (insert) „ S P 6 7-f yV~ — K S P 6 

9 4>y—bt<DPCRmM%mWkbtco PCRii05a 
1 5 b p ^IfMCD I n — f u s i o n P C R 

jtt)©3«1 5 b p^|tlSB5!JtC^i>J:9iSItUfeo k b p 

JbtcV 1 bfco :cf©PC Ril^iXfM^ rpCRi^iliglJ 

a)0 

[0201] — £&4 yy~— H D dp v K>7 ZL — V a 

>J5J^(CT^L/co ±IB (^wyi : Kp 

A G 8 CD D N AiB^JfitH) !Wl^i0#)IIIiCXs 4 > 7 IL — i/ a 
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S T 1 6 C R=l>t°x> 

frb(D7°^X$ Kttdi£fTl,\ ttl±lL/c70^X$ "JrCh PD - 1 

scFv03 — H i s iz y h (H U 7°P;E — ^ — AV|QH u — 

©SB^^frofc (J^T. 4 yyiL-Va y^frb 

0 WI±IL/C70^X$ K^PHUS 
P50L20 — hPD—1 scFv03 — H i s, pHuSP67L20-

hPD-1 scFv03 — H i s RXf p H u S P 6 9 L 2 0 -h P D-1 s 

c F v 0 3 — H i s t&tttftco 

[0202] B TM : ±15 p H u S P 5 0 L 2 0-h P D-1 scFv03-H i s, 

pHuSP67L20 — hPD—1 scFv03 — H i s RXf p H u S P 6 

9L20 — hPD—1 scFv03 — H i s?!)^#lUfcS P50L5-f > 

+J—k S P 6 7 L 1 04 y+f— k SP69L H>^-h©PCR^l 

ZMMLfco 

[0203] JilBS P5 0L5-f V^-K 

5 P 6 7 L 1 0 4 y+t- k SP69LW >+t- folB^^C H D 

dpy "JrCh PD-1 scFv03-H i sWEtiizv h 

$m" tt!±!L/c70^7^ h^pHuSP50L5-h 

PD—1 scFv03 — H i ss pHuSP67L1 0 — hPD—1 scF 

v 0 3 - H i s RXf pHuSP69L1 —hPD—1 scFv03-Hi s 

[0204] (I2IS) 

(T 2 

(I3^S^1 0 1) U 

, T2^-U-^-^«0 7°^X$ K^^-p UC 5 7 IcM&S 

tlfcDNA (Bba—B0015 in pUC57) <h LTlttpp^tl/co 

[0205] ±=B pHuSP50L5 — hPD—1 scFv03-H i s, pHuSP 

6 7 L 1 O-hPD-1 scFv03 — H i s RXf pHuSP69L1-h 

PD-1 scFv03 — H i s N A £ LT, PC1__p r 
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i me r (IB^U#^ 1 02) £7* 7-LT, PC2_p r 

i me r (IB^U#^ 1 0 3) £ 'J A-X7°^K LTffl^Wftlt± 

IBPCRi^ll <h^]*mcPC Rjttl^ilMLTA 1 , A 2, XttA3 0iSgt 

*? — £ L/co PCRj^tlCD+MXtt, 4751 bp, 469 

7 b p, 4 6 6 1 b pTfe'pfco 

[0206] _b|E Bba-BOO 1 5 in p U C 5 7 D N A t LT, PC 3 

p r i me r (IB^U#-^ 1 04) £7*7 — K^7-f 7— d: LT, PC4 

p r i me r (IB^U#-^ 1 0 5) LTffl^TPCR 

(1 5 9 b p) % MM L/CO 

[0207] [^14] 

Plasmid to be constructed 

pHuSP50L5-hPD-l scFv03-His-T2 A1 and B 

PHuSP67L 10-hPD-1 scFv03-His-T2 A2 and B 

pHuSP69Ll-hPD-1 scFv03-His-T2 A3 and B 

[0208] ±=E^1 4(C^t$I^1±T, fu§E^*mcH h£ffl^T^L, & " 

JrC hPD-1 scFv03 — H i sfgSE2j-fev S&tfT 2 ^ 

iif (5' -Hu^Pt-^—SPxLy-thPD-1 scFv03-

H i s-T2^-^s-^ 3' ) mmft-Mtkfiitzo HH L /c 7° ̂  X 

$ K£pHuSP50L5 — hPD—1 scFv03-H i s-T 2, pH 

u S P 6 7 L 1 O-hPD-1 scFv03 — H i s-T2 RXf p H u S P 

69L1—hPD—1 scFv03 — H i s-T2 t£tttttc0 

[0209] [7°^7v$ Kp hCTLAz (D\^M] 

^Wy8(CT^ML/c7°^X$ KpHuSP7L20 — hCTLA — 4s 

cFvO2FLAG0Hu^Pf-5'-^P3 0 ^P^E —•£ —ICS& Lfc0 

2 6 

[0210] pHuSP7L20 — hCTLA — 4scFv02FL A D N A 

HTvec F5 p r i me r (IB^U#^ 1 06) £7*7 — K 70;7 'f 
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"7 —<h LT, v e c R 2 p r i m e r (IB^U#^ 107) £ 'J /<—7*7° 

7^7-^ ©PC Rjtt) (4 4 1 0 b p) 

1 0 5- A^VADNA^|l^LTP3 0_F1_p rimer (IB 

1 08) £7*7- K7°^^-<h LT, P 3 0 R 1 p r i me 

r (IB?U#^109) £'JA-7 7°7K^-<h >V— h©PC 

Rjtt) (24 5 bp) £IiML/co frfrZW.M'<?*-RXM>V—b%s 

fulEl^lBC H D dp v h lNTj]|$n L, HH L/c 7° "7 7 $ K®^SIB^lJ®/;& 

AE!£fT-p;/co ttHH L/c7°^7$ K^p hCTLA 1 /cQ 

[0211] (7°^7$ Kp hCTLAz (z=4, 10, 1 1 ) ®#1) 

±§ET^M L tc X=> 7 $ KphCTLAIffli/^tM 7°^ KSB^U £ S P 

7i>xf)S P 5 0, SP6 7M,SP68Ci^Lfc0 

[0212] ^1 5(C^1"i|SyDN AS^7^-»LT, PCRi^gl ^^1 

£PCRiii|i£?Tl\ h£HML/c0 

[0213] [^15] 

P C R \,tz.mWkXl-fy 4 -7— 
PCR gffi DNA Fow. Primer 

{yas-v— V~?7 4 -?—) 
Rev. primer PCRli 

Vector 
phCTLAI 

hCTLA3_primer 

(SE^iJ#-§-110) 
P30_Rl_primer 

(mmm#109) 
4466 bp 

Insert-SP50 

Insert-SP67 

Insert-SP68 

B. longum 105A 

genome 

B. longum 105A 

genome 

B. longum 105 A 

genome 

SP50-ins_F2_primer 
ill) 

SP67-ins_F2_primer 
(gS?iJ#-^ 113) 
SP68-ins_F2_primer 

115) 

SP50-ins_R6_primer 
(ga^wi-i I 2) 

SP67-ins_R6_primer 
(Bayij## 114) 

SP68-ins_R6_primer 
ii6) 

258 bp 

189 bp 

219 bp 

[0214] ±=E^1 5=m(D^<<P^-t^4 >V— h<h£, fulB|W]^i(C H D dp >y h £ 

ffl^T5i!l6U "trChCTLA-4 s c F v 0 2 - F L A G tl "tr >> S^JsT 

ttl±lL/c70^7$ K£p h CT L A 4 (S P 5 00*1 

^) , phCTLAI 0 (SP67 0if^) , phCTLAI 1 (SP68 

(DiM'a) t 
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[0215] (pP30SPx' Ly' -hCTLA-4 s c FvO 1 - H i s®^l) 

7^L/C0 

[0216] (JrCCT L A - 4v h (DWW 

WO 201 5/1 6664 OlZ&tfZ [pHuSP7L20-scFv-

C T L A - 4 - 1 ®^M] PHuSP7L20 — scFv—C 

TLA-4-U^lU pHuSP7L20 — hC 

TLA-4 s c F vO 1 —H i s 

[0217] ^1 6(C^-Ti|SyDN ±§EPCRi^g1 <h 

mmizpcRmynzmwkbtco 
[0218] [^16] 

PCR 
product DNA Fow. primer Rev. primer 

PCR^tl 
t-fX 

A 
pHuSP7L20-hCTLA-4 

scFvO 1-His 
hCTLA3_primer 

GA6_primer 

17) 
4020 bp 

B-SP50L5 phCTLA4 
GA5_primer_rev 

11 8) 

SP50L5-ins_Rl_hPDl_03 
128) 

671 bp 

B-SP67L1 phCTLA10 GA5_primer rev 
SP67Ll-ins_Rl_hPDl_03 

(sa^Wf-12 9) 
590 bp 

B-SP68L1 phCTLA 11 GA5_primer_rev 
SP68L1 -ins_R 1 _hPD 1 _03 

(12 13 0) 
620 bp 

[0219] ±§E^1 6 IE® CD P C R 0%} A t s &B t£s fulE^mc H D dp >y h 

^TMn U "KhCTLA-4scFv01-Hi sity S^JsT ©IB 

mkfett-otcv ttl±l L/c K£pP30SP50L5 — hCTLA 

— 4scFv01—Hi s, pP30SP67L 1 —hCTLA — 4scF 

v 0 1 - H i s RXf pP30SP68L1 —hCTLA — 4scFv01 — 

H i s o 

[0220] [7°^X$ K p P 3 0 S P x' Ly' -hCTLA-4scFv01-FL 

AG©#1] 

±!E^lLfc^7^$ KpP3 0SPx' Ly' —hCTLA — 4 s c 

FvOI-Hi s (S P x' Ly' =SP50L5, SP67L1, S P 6 
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8 L 1 ) (OtXTVytV* F LAG^^ILfco 8 (C^f 

o PM* fihCTLA-4scFv ©1f^(C S P x' L y' d £ tf & 

^ o 

[0221] ^1 7 N AW^M7 —» LT, ±§EPCRi^g1 <h 

IfUHlCPC R^£IiML/c0 

[0222] [^17] 

P CRil 
m fe|®DNA Fow. primer Rev. primer PCRgtl 

A 
pP30SP50L5-hCTLA-4 

scFvO 1-His 

hCTLA 15_primer 

mm#-§-1 2 
0) 

GA6_primer 3280 bp 

B-SP50L5 
pP30SP50L5-hCTLA-4 

scFvO 1-His 

GA5_primer_rev hCTLA 16_primer 
l 

9) 
1417 bp 

B-SP67L1 
pP30SP67Ll-hCTLA-4 

scFvO 1-His 

GA5_primer_rev hCTLA 16_primer 
1336 bp 

B-SP68L1 
pP30SP68Ll-hCTLA-4 

scFvO 1-His 

GA5_primer_rev hCTLA 16_primer 
1366 bp 

[0223] ±§E^1 7 IE®© PC Rjtt)A<h, #PCRi|B^:^ fulE^mcHD 

h^fflUTl^U "trChCTLA-4 scFvO 1 - F L AG^izy 

SW ©SB^J^^^rofeo ttl±lL/c70^X$ K£pP30SP50L5 

-hCTLA-4 scFvO 1 - FLAG (£IT, p C 1 F <h ^ 9 ) , pP 

30SP67L1 - hCTLA-4 scFvO 1 - FLAG (£IT, p C 2 

F t IN 9 ) Jkt? pP30SP68L1 - hCTLA-4 scFvO 1 - F L 

AG (£IT. pC3F tl^) ii&tttttco 

[0224] (£3I5|£) 

^1 8(C^-TilSyD N LT, _blE P C Ril^i 1 t 

mmzpcRmya&MMLfco 

[0225] 
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PCR 
Wfa HSDNA Fow. primer Rev. primer 

PCRlt 
IMX 

A7 pHuSP50L5-hPD-I scFv03-His-T2 
PC5_primer 

12 1) 
PC2_primer 4886 bp 

A8 pHuSP67L 10-hPD-1 scFv03-His-T2 PC5_primer PC2_primer 4832bp 

A9 pHuSP69Ll-hPD-l scFv03-His-T2 PC5_primer PC2_primer 4796 bp 

B1 pCIF 
PC6_primer 

12 2) 

PC7_primer 

12 3) 
1210 bp 

B2 pC2F PC6_primer PC7_primer 1129 bp 

B3 pC3F PC6_primer PC7_primer 1159 bp 

[0226] [^19] 

Plasmid to be constructed 4 y 7 ̂  - v5 a <£>!&-£-£ 

pPC2 A7 and B2 
pPC3 A 7 and B3 
pPC4 A8 and B1 
pPC5 A8 and B3 
pPC6 A9 and B1 
pPC7 A9 and B2 
pPC8 A9 and B3 

[0227] ±§fl^ 1 8 EES© P C Rjtt)£±§Eil 1 9 tC^"TtuiB|W]tC H D 

o tttfi L/c7°^X$ K£ p P C 2% p P C 3 % p P C 4 % pPC5, pPC 

6, pPC7StfpPC8^^(jfc0 

[0228] (PPC20scFvM^izy h!3?y (26 1 8bp) (IB^S^ 1 3 1 

) ) 
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1 . . 1384 SthPD-1 scFv03-H i s %mt) iz v K 

CD 00 

1 H u 7°P;E — $ — 

3 6 2.. 5 4 4 S P 5 0 L 5 

5 4 5.. 12 4 9 St hPD-1 s c F v 0 3 

12 5 0. . 12 6 7 H i s $ 9 

12 6 8. . 12 7 0 {$±=1 K> 

12 7 1. . 13 8 4 H u $> — $ ̂  — *? — 

13 8 5. .2618 fribl KCTLA — 4 s c F v 0 1 

1zy K 

13 8 5. . 16 19 P 3 0 7°P^-* — 

16 2 0. . 17 2 1 S P 6 7 L 1 

1 7 2 2. . 2 4 6 2 KtKCTLA — 4 s c F v 0 1 

2 4 6 3. . 2 4 8 6 F L A G $ V 

2 4 8 7. . 2 4 8 9 teltzi K> 

2 4 9 0. .2618 $ — 

[0229] (pPC30scFvM^izy hl3?y (2 64 8 bp) 1 3 2 

) ) 

1.. 1384 SthPD-1 scFv03-H i s mEtl iz K 

CD 00 

1 H u 7°P;E — $ — 

3 6 2.. 5 4 4 S P 5 0 L 5 

5 4 5.. 12 4 9 St KPD-1 s c F v 0 3 

12 5 0. . 12 6 7 H i s $ 9 

12 6 8. . 12 7 0 {$±=1 K> 

12 7 1. . 13 8 4 H u $> — $ ̂  — *? — 

13 8 5. . 2 64 8 Kt: hCT L A-4 s c F v 0 1 - F L AG» 

1zy K 
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13 8 5. . 16 19 P 3 0 7° • — jp~ 

16 2 0. . 17 5 1 S P 6 8 L 1 

17 5 2. . 2 4 9 2 SthCTLA — 4 s c F v 0 1 

2 4 9 3. .2516 F L A G $ V 

2 5 17. .2519 teltzi K> 

2 5 2 0. . 2 6 4 8 T2^-U-

[0230] (pPC40scFvM^izy hl3?y (2 64 5 bp) 1 3 3 

) ) 

1.. 1330 KkhPD-1 scFv03-H i s mEtl iz K 

1 . . 3 6 1 

3 6 2. . 4 9 0 

4 9 1. 

119 6 

12 14 

12 17 

H u 7 Ut — $ — 

S P 6 7 L 1 0 

1195 fithPD-1scFv03 

12 13 Hi 

12 16 {$±=l K> 

13 3 0 H u 

13 3 1. . 2 6 4 5 St KCTLA — 4 s c F v 0 1 

izv K 

13 3 1. . 15 6 5 P 3 0 7° • ̂E — $ — 

15 6 6. . 17 4 8 S P 5 0 L 5 

17 4 9. . 2 4 8 9 St KCTLA — 4 s c F v 0 1 

2 4 9 0. .2513 F L A G $ V 

2 5 14. .2516 teltzi K> 

2 5 17. . 2 6 4 5 $ — 

[0231] (pPC50scFvM^izy hl3?y (2 5 94 bp) 1 3 4 

) ) 

1.. 1330 KkhPD-1 scFv03-H i s mEtl iz K 

1 . . 3 6 1 H u 7° • — 
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3 6 2.. 4 9 0 S P 6 7 L 1 0 

4 9 1.. 1 1 9 5 S t h P D - 1 s c F v 0 3 

119 6. . 1 2 1 3 H i s $ 9 

12 14. . 1 2 1 6 teitzi K> 

12 17. . 1 3 3 0 H u $> — $ ̂  — *? — 

13 3 1. . 2 5 9 4 St KCTLA — 4 s c F v 0 1 

izv h 

13 3 1. . 15 6 5 P 3 0 7°P^-$ — 

15 6 6. . 16 9 7 S P 6 8 L 1 

16 9 8. . 2 4 3 8 SthCTLA — 4 s c F v 0 1 

2 4 3 9. . 2 4 6 2 F L A G $ V 

2 4 6 3. . 2 4 6 5 teltzi K> 

2 4 6 6. . 2 5 9 4 * — 

[0232] (pPC60scFvM^izy hl3?y (2 6 0 9 bp) 1 3 5 

) ) 

1.. 1294 SthPD-1 scFv03-H i s mEtl iz h 

1 . . 3 6 1 H u 7°P;E — $ — 

362. .454 SP69L1 

4 5 5. 

116 0 

117 8 

118 1 

1159 fithPD-1scFv03 

.117 7 H i s $ 9 

. 118 0 {$±=l K> 

.12 9 4 H u 

12 9 5. . 2 6 0 9 St: hCTLA-4 scFvO 1 —FLAG 

izv h 

12 9 5. . 15 2 9 P30^Pf-^-

1530.. 1712 SP50L5 
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1713. . 2453 St hCTLA-4 scFvO 1 

2454. . 2477 FLAG^^ 

2478. . 2480 {$±=I K> 

248 1.. 2 609 7 2$—$*—$— 

[0233] (pPC70scFvM^izy hl3?y (2 5 2 8 bp) 1 3 6 

) ) 

1.. 1294 SthPD—1scFv03 — His mEtl iz h 

1 . . 3 6 1 

3 6 2. . 4 5 4 

4 5 5. 

116 0 

117 8 

118 1 

115 9 

.117 7 

H u 7°P;E — $ — 

S P 6 9 L 1 

SthPD-1 s c F v 0 3 

H i s $ 9 

118 0 {$±P K> 

12 9 4 H u $-$*-$-

12 9 5. . 2 5 2 8 SthCTLA — 4 s c F v 0 1 

izv h 

12 9 5. . 15 2 9 P 3 0 7°P^-$ — 

15 3 0. . 16 3 1 S P 6 7 L 1 

16 3 2. . 2 3 7 2 SthCTLA — 4 s c F v 0 1 

2 3 7 3. . 2 3 9 6 F L A G $ 9 

2 3 9 7. . 2 3 9 9 

2 4 0 0. . 2 5 2 8 T 2$-$*-$ — 

[0234] (PPC80scFvM^izy hl3?y (2 5 5 8 bp) 1 3 7 

) ) 

1.. 1294 SthPD-1 scFv03 — His mEtl iz h 

1 . . 3 6 1 H u 7°P;E — $ — 

362. .454 SP69L1 

455.. 1159 SthPD-1 scFv03 
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116 0.. 1177 

117 8.. 1180 

118 1.. 1294 

H i s$ 9 

teitzi K> 

H u $ — — 

12 9 5. . 2 5 5 8 SthCTLA — 4 s c F v 0 1 

hy h 

12 9 5. . 15 2 9 P 3 0 7°P^-$ — 

15 3 0. . 16 6 1 S P 6 8 L 1 

16 6 2. . 2 4 0 2 SthCTLA — 4 s c F v 0 1 

2 4 0 3. . 2 4 2 6 F L A G $ 9 

2 4 2 7 . . 2 4 2 9 {$±P h> 

2 4 3 0. . 2 5 5 8 T 2*-$*-$ — 

[0235] (t7< F/^T^AIii©iMl 0) 

L fc ASi® HH L /c 7° "7 X $ K p P C 2 % pPC3, p 

PC4, p PC 5, p P C 6 % pPC7MpPC8^5JitLf9SUfcffi 

±IE (t7< ^f^AIlICffMl) 

t7< CA • P>#A 1 0 5 -AhP^U 

—>a >^XxA(CT^teL/c0 -f 

A • P>tfA 1 0 5 - A/p P C 2 (£IT% PC2tt^U9) , t7 < h/< 

• PVii'AI 05-A/p PC3 (£IT, PC3ft^U9) > tT 

7< 7A • P>tfA 1 0 5 -A/p PC4 (£IT% PC4tt^lN 

9). t'7< 7A • P>tfA 1 0 5 -A/p PC 5 (£IT. PC 

5tt«h^9) s t'7 < K/N^T 'J ^ A • P >i) A 1 0 5 - A / p P C 6 (£1 

"K PC6ft^U9) > t'7< 7A • P>tfA 1 0 5-A/p P 

C 7 (£IT. PC 7tt«h^9) 7 A • P>tfA 1 0 5 

— A/ p P C 8 (£IT, PC8i^l\9) ^Lfco 

[0236] immm 19 ] 

[PC 2 T LH-PC8T 
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±§E^wyi 8(CT^ML/C7°^X$ K^JSCFV 

JkX}±Wm^~t:(Dy^7s 

$ K*tM£3£ p U C o r i SthPD-1 s c F v 0 3 J&Xftfi 

thCTLA — 4scFvO 1 ££fgSEf & 7°^X $ KpPC2TL~pP 

C 8 T L ^ItiLfco KICT tT7 < K/^j'J £ A • •> 

^A1 0 5 ~ ftfitPC2TL^PC8TLM 

IXtfL/co 

[0237] ^tPC2TLi~PC8TLt®S^^77$ 9 

(C^-To 7ffl|I©^yte±±^H7°^7v$ KpPC2TL~pPC8TLCfe 

VZs StKPD-1 scFvO 3^Il^-tr>> hCTLA-4s 

c F v 0 1 mMtiizy b<Dffim&yL~F<D£2 0RX?$t2 1 (C^L/c0 

[0238] [^20] 

Anti-hPD-1 scFv03 expression cassette (& L) 
Plasmid Promoter SP/Linker scFv Tag Terminator 

pPC2TL Hu SP50L5 anti-hPD-1 scFv03 Hu 

pPC3TL Hu SP50L5 anti-hPD-1 scFv03 Hu 

pPC4TL Hu SP67L10 anti-hPD-1 scFv03 Hu 

pPC5TL Hu SP67L10 anti-hPD-1 scFv03 Hu 

pPC6TL Hu SP69L1 anti-hPD-1 scFv03 Hu 

pPC7TL Hu SP69L1 anti-hPD-1 scFv03 Hu 

pPC8TL Hu SP69L1 anti-hPD-1 scFv03 Hu 

[0239] 
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[H21] 

Anti-hCTLA-4 scFvO 1 expression cassette (9 9 L) 
Plasmid Promoter SP/Linker scFv Tag Terminator 

pPC2TL P30 SP67L1 anti-hCTLA-4 scFvO 1 T2 
pPC3TL P30 SP68L1 anti-hCTLA-4 scFvO 1 T2 

pPC4TL P30 SP50L5 anti-hCTLA-4 scFvO 1 T2 
pPC5TL P30 SP68L1 anti-hCTLA-4 scFvO 1 T2 
pPC6TL P30 SP50L5 anti-hCTLA-4 scFvO 1 T2 
pPC7TL P30 SP67L1 anti-hCTLA-4 scFvO 1 T2 

pPC8TL P30 SP68L1 anti-hCTLA-4 scFvO 1 T2 

[0240] (S hPD-1 s c F v 0 3 "tr v h 

S h P D - 1 scFv03 izy h t UTx (1) H u^Pt-

$ D N A % (2) i/ 0 -y )\/s< 7°51 K _ u y ti —^ 7°51 K 36 • — Kf 

•2> D N A% (3) fihPD-1 scFvO 3 ~F $ J =1 - Kt£ D N 

As RXf (4) Hu^-$?^-DNA^ (1 ) £±;,t (5' 3«) {1 

£ LT (4) £T),i (3' <U£LT. (1) ~ (4) ©DNA£]I|I& 

£ izy h^#iL fc0 ±IE^> Vi-)^ 7°^ K - U > t> -^7°^ 

<h L T (is SP5 0L5, SP67L 1 0X(iSP69L 1 ^L/c0 

[0241 ] (S hCTLA-4 scFvO 1 iz >> h ©**$) 

trChCTLA-4scFv01 izy h^: LT, ( 1 ) P 3 0 7° 

Pt-^-DNA, (2) K-U yti-^-f^- K^l^£=l 

- K1~£ DNA, (3)trChCTLA-4scFv01 © 7 $ J £ =1 

-KTI.DNA, RXf (4) T2^-$?-^-DNA^, (1) ( 

5' iy«hLT (4) %T%L (3' 3«) H<hLT. (1) ~ (4) (D 

D N A iz y h^lLfco K- 'J yt>~^< 

7°^ KJSIP^^: LTIt SP50L5, SP67L1 X&S P 6 8 L 1 £{£ 

^ U fco 

[0242] (pPC2TL~pPC8TL 
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0(C^L/co i^T©4XfMi: V 

( 1 ) fg 1 Iltli, $ KpPC2TL — pPC8TL 

L/ci^^T^ KpHuSPxLy — hPD— 1 scFv03TL 

o 

(2) 12 I*MT&, fihPD-1scFv03 ($ ?M) K 

©KPD-1 scFvO 3mEtlizy b<D~F%ZlZT 2 

A L /c 7°^ X $ KpHuSPxLy— hPD — 1 scFv03TL — T2 

(SPxLy = SP50L5, SP67L10, SP69L1) 

O 

(3) £3ljgTtt, f§2l;g(CT^ML/c70^7^ K0H u 

— tT 2$ — $* — $—CDfmttZs ShCTLA-4 scFvO 1 ($ $"M) 

mMtiizyh ({S L, ^fALfc^^^KpPC 

2TLS~p PC8TLS^#llfc0 

(4) I41i-e(i, m3XfM(CT^ML/c7°^X$ 

K}t$^B,£,T£>'I> p U C o r i P££til, g 

ailbfcftlI17°^X$ K (^&L, pPC2TL~pP 

C8TLOM^^fco 

[0243] (8S 1 Xg) 

ftllE pHuSP50L5 — hPD—1 scFv03 — H i s D N A 

<h LT, p C D s h u t t I e F 1 12 6) £7 

*7- K7LT, GAe^^-^'jA'-^^^-t L 

Tffl^Wftlt±§EP C Ri^i 1 P C R0%} A — 1 (3 2 61b 

P) &MM Lfco pHuSP50L5 — hPD—1 scFv03 — H i s, 

pHuSP67L1 O-hPD-1 scFv03-H i s RXf p H u S P 6 

9 L 1 — h P D — 1 scFv03 — H i s D N A t LT, G 

A5 p r i me r r e v^7^7-£ 7 ;t 7 — (h LT, h 

P D 1 s c F v 0 3 — 1 7°^-T^- (IB?U#^1 2 7) £ 'J/<-*7°^-f 

LTffl^T±§EP C Ri^i 1 <h [W]^tC P C Rjtt) B - S P 5 0 L 5 ( 
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1 5 0 2 b p) % B — SP67L1 0 (144 8 bp) , B-SP69L1 

( 1 4 1 2 b p) 

[0244] ±§EP C RjttlA-1 B-SP50L5, B-SP67L10, B-

S P 6 9 L 1 f nf n t&s fulE^mcH Ddpy "trC h 

PD-1 scFvO 3mEtlizy h$I±if (H u H u #-

$ ̂  —^ —^rlafr) (DWtW/k'M.Jk'ft-o fc0 ttHH K£ p H u S P 

50L5 — hPD—1 scFv03TU pHuSP67L 1 0-h PD-

1 scFv03TL RXf p H u S P 6 9 L 1 - h P D-1 scFv03TL 

tZtttttCo 

[0245] (1211) 
^2 2(C^1"ilSyDN ±§EPCRi^g1 t 

mmzpcRmya&MMLfco 
[0246] [^22] 

PCRj$#3 US DNA Fow. primer Rev. primer 
PCRlft 

A4 pHuSP50L5-hPD-l scFv03TL PCI jrimer PC2_primer 4733 bp 

A5 pHuSP67L 10-hPD-1 scFv03TL PCl_primer PC2_primer 4679 bp 

A6 pHuSP69Ll-hPD-1 scFv03TL PC l_primer PC2_primer 4643 bp 

B Bba-B0015 in pUC57 PC3_primer PC4_primer 159 bp 

[0247] [^23] 

Plasmid to be constructed 4 "Js 

pHuSP50L5-hPD-l scFv03TL-T2 A4 and B 

pHuSP67L 10-hPD-1 scFv03TL-T2 A5 and B 

pHuSP69Ll-hPD-1 scFv03TL-T2 A6 and B 

[0248] ±§E^2 2 IE®© PC Rjtt)£±§Eil2 3 IZ^t minamfiilZ H D 

h^fflUTl^U lhPD-1 scFv03 

V \-RXfT 2*-$*-*-$!$" (5' -Hu^Pt-^—SPxLy 
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-thPD-1 scFv03 — H— — $ T — — $ 

3' ) tco ttHH L/c K£pHuSP50L5 — h 

PD-1 scFv03TL — T2% pHuSP67L1 O-hPD-1 sc 

Fv03TL — T2 RXf pHuSP69L 1 - hPD-1 scFv03TL 

-T2t£tttttco 

[0249] (£3I5|£) 

m2 4^tmMDN ±§EPCRi^g1 t 

mmzp c Rm^^mmLtco 
[0250] [^24] 

PCR 
HSDNA Fow. primer Rev. primer 

PCRlft 

A10 pHuSP50L5-hPD-l scFv03TL-T2 
PC 8 primer 

12 4) 
PC2_primer 4868 bp 

All PHuSP67L 10-hPD-1 scFv03TL-T2 PC8j>rimer PC2_primer 4814 bp 

A12 pHuSP69Ll-hPD-1 scFv03TL-T2 PC8_primer PC2_primer 4778 bp 

B4 pP3 0SP50L5-hCTLA-4 scFvO 1-FLAG 
PC6_primer 

122) 

PC9_primer 

12 5) 
1186 bp 

B5 pP30SP67L 1 -hCTLA-4 scFvOl-FLAG PC6_primcr PC9_primer 1105 bp 

B6 pP30SP68L 1 -hCTLA-4 scFvOl-FLAG PC6_primer PC9 primer 1135 bp 

[0251] [^25] 

Plasmid to be constructed 4 >7a-^3 

pPC2TLS A10 and B5 

pPC3TLS A10 and B6 

pPC4TLS A11 and B4 

pPC5TLS A11 and B6 

pPC6TLS A12 and B4 

pPC7TLS A12 and B5 

pPC8TLS A12 and B6 
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[0252] ±=E^2 4tm® P C Rjgtl£±§E^2 5 tC^"T"T?tuIE|W]tC H D 

ttl±lL/c70^X$ K0^1DN A|B?U>£££^§(Z) 

^JHHCTfrofco ttl±lL/c70^X$ K£p PC2TLS, p PC3TLS, 

p P C 4 T L S % p P C 5 T L S % p P C 6 T L S, pPC7TLS RXf p 

PC8TLS^^l#c0 

[0253] (1411) 

±IE7°^X$ K^M©m3l^CT^ML/c7°^7^ KpPC2TLS~ 

p PC8TLS#2/xg[CN $lJPSiiBamH I ^Bg I II 

£& 1 OZL-y FtU 3 7 oC T? 3 

BamH l&t/Bg I IlsSHISPfttt, 0 3 0 iZ^t t £ y 

. pucori 1 ffim 
-f^>&£o »®HMiim©DN A^>ft©-gp^ffllNT. 7°^X$KDNA 

(#tj5. 3kbpM0. 7 k b p) 

t%s o. 8%-Fi2u-x^)v^m^xm%)^mzxm^tca 

[0254] (T15 • - X >f JV ® fa&IA £ J: £ *110 

±§E»gHMiim©D N A£, 

K£U Jifa5. 3 k b p©D N A/<> K£tJ]|±i U Q I AG e I N 

Aft|±l£tT^/co L©DN A}ijt£7tfP-7^UBE)7l<K(CTJl.^t 

o 

[0255] (DNA©§Bffli) 

±IE ©$J 5 . 3 k b p ©ft M DNA^Rap i d D N A Ligatio 

n dpy h ("t — Tr+M -f 7 -f y ^^l^ZizA7 *f— :> a 

fc0 JxJ&$t7 QIAquick PCR Puri 

fi cat ion Kit ( + IC <fc y Jtti U pPC2T 

U p P C 3 T L % pPC4TU pPC5TU pPC6TU pPC7 

TLRXfp PC8TL^lLfc0 

[0256] (tT7-f K/^^Ut7ASm©^K$E^1 1) 

±IE7°^X$ K^M©m4XfM(CTIiML/c7°^X$ Kp PC 2 T U P 
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PC3TU pPC4TU p PC5TL, pPC6TU pPC7TLS 

tfp P C 8 T L £ 5 /A ±§B (tT7 -f K/<7 ̂  U 7 AjUfflg© 

1 ) £|fUH©#JIIIlCT. tT7 -f U 7 A • P A 10 5-

h P^lx —*> a y isAIZTMM Ltc0 

tf 7 -f K/<7^ U 7 A • • A 1 05—A / pPC2TL ( 

J^"F, PC2TLi^\9) , tf7^ K/^T'J^A' P>^A1 0 5- A 

/pPC3TL PC3TL^l^) ^ tf 7 -f K/<7 ̂  U 7 A • • 

VtfA 1 05—A / p PC4 T L (£IT, PC4TLft^U9) , tT7 -f K 

A'^J'J^A • P > # A 1 05—A / pPC5TL (£IT% PC5TLI^ 

IN7) s tT7-f KA'7^U 7 A • P>tfA 1 05—A / p PC 6 T L (£IT 

, PC 6 T , tT7-f K/<7^U 7A • PVtfA 1 0 5-A/p 

PC7TL (J^"F, PC 7 T L||(h^?) JkXf tf 7 'f KA^T'J 7A • P > 

#A1 0 5-A/p PC8TL (J^"F, PC8TL^fc^9) tbtc0 

[0257] (7°^ 7 $ KDNA 

±§B (t=T7 -r K/^T'J^AIlIroillsil 1) (CTlXtfL/c tT7 < 

) (hProte i naseK (dp <h£^tl^tl4 0 m g 

/ m L 0. 4mg/mL(Cfti)<J:9 1 mM©T r i s- HCI— 0. 1 

mM EDTA /<^7 7- (pH8. 0) (CTflML/c, 'J V"f-A-P r 

ote i naseK 1 . 5 m L £ JQ A. T H}1D L, 3 7 °C (C T 1 . 5 

0tP^{£/mi L/c0 js4>:frit(CT±;§ Q I Ap re p 

Spin Miniprep Kit (^J7 (CT7°^7$ K 

DNA£ft|±lL/co ±§B (^JfeflJI : Kp A 

G80DN ABBESS) ^ L/c7°^7$ K©^1D N A|B?U>£ 

^ /cQ ttHHL/c7°^7$K£7°^7$KpPC2TL% pPC3TL 

, p PC4TL, pPC5TU p PC 6 T L, pPC7TL RXf p P C 8 

TL££tttttc0 7°^7$KpPC2TL, pPC3T 

U p PC4TL, p PC5TL, p P C 6 T U pPC7TL RXf pPC 
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8 T L iz y S hPD-1 scFv03 izy KIB 

hCTLA-4 scFvO 1 iz y KIB^O if tit $ ^IB 

p PC 2, p P C 3 % p P C 4 % pPC 

5, p P C 6 % p P C 7 Jktf p P C 8 IB^U h |W] DTfcSo 

[0258] (p PC 2 T LCDs c F v%mtiizy KIB^O (2 5 7 6 b p) (IB^S^ 1 

3 8) ) 

1. . 1366 fithPD-1 scFv03 mEti iz y h 

1 . . 3 6 1 

3 6 2. . 5 4 4 

5 4 5.. 124 9 

H u 7°P;E — $ — 

S P 5 0 L 5 

SthPD-1 s c F v 0 3 

12 5 0. . 12 5 2 {$±=l K> 

12 5 3. . 13 6 6 

13 6 7. . 2 5 7 6 tfC ^ K C T L A - 4 s c F v 0 1 mEtl iz y h 

13 6 7. . 16 01 P30^Pf-^-

1602.. 1703 SP67L1 

1704. . 2444 St hCTLA-4 scFvO 1 

2445. . 2447 {$±=I K> 

2448. . 2576 T2$-$*-$-

[0259] (p PC 3 T LCDs c F vmEtiizy KIB^O (2 6 0 6 b p) (IB^S^ 1 

3 9) ) 

1. . 1366 SthPD-1 scFv03 mEti iz y h 

1 . . 3 6 1 H u 7°P;E — $ — 

362.. 544 SP50L5 

545. . 1249 SthPD-1 scFv03 

12 5 0. . 12 5 2 {$±P K> 

12 5 3. . 13 6 6 
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13 6 7. . 2 6 0 6 St hCTLA-4 scFvO 1 Iz ̂  h 

13 6 7. . 16 01 P30^Pf-^-

1602.. 1733 SP68L1 

1734. . 2474 St hCT L A-4 s c F v 0 1 

2475. . 2477 {$±=I K> 

2478. . 2606 T 2$-$*-$-

[0260] (p PC4 T LCDs c F (2 6 0 3 b p) 1 

4 0) ) 

1. . 1312 SthPD-1 scFv03 mEtl iz v h 

1 . . 3 6 1 

3 6 2. . 4 9 0 

4 9 1.. 

119 6. 

119 9.. 1312 

H u 7°P;E — $ — 

S P 6 7 L 1 0 

1195 SthPD-1scFv03 

119 8 {$±=l K> 

H u $> — $ — *? — 

1313. . 2 6 0 3 St KC T L A-4 s c F v 0 1 m^tlizv h 
1313.. 1547 P 3 0 7° • 1: — $ — 

15 4 8. . 1730 SP50L5 

1731. . 2471 St hCTLA-4 scFvO 1 

2472. . 2474 {$±=I K> 

2475.. 2603 T2$-$*-$-

[0261] (p PC 5 T LCDs c F vm^tlizy KIB^O (2 5 5 2 b p) 1 

4 1)) 

1. . 1312 SthPD-1 scFv03 mEtl iz v h 

1 . . 3 6 1 H u 7°P;E — $ — 

362. .490 SP67L10 

491.. 1195 SthPD-1scFv03 

119 6.. 119 8 {$±=I K> 
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1 1 9 9. . 1 3 1 2 H u $ — — 

1313. . 2 5 5 2 St KC T L A-4 s c F v 0 1 mEtlizv h 

1313.. 1547 P 3 0 7° • T: — $ — 

15 4 8. . 16 7 9 SP68L1 

1680. . 2420 SthCTLA — 4scFv01 

2 4 2 1. . 2 4 2 3 {$±=I K> 

2424. . 2552 T 2$-$*-$-

[0262] (p PC 6 T LCDs c F (2 5 6 7 b p) 1 

4 2) ) 

1. . 1276 SthPD-1 scFv03 mEtl iz v h 

1 . . 3 6 1 

3 6 2. . 4 5 4 

4 5 5.. 115 9 

116 0.. 116 2 {$±=I K> 

1 16 3. . 

H u 7°P;E — $ — 

S P 6 9 L 1 

SthPD-1 s c F v 0 3 

12 7 6 H u 

12 7 7. . 2 5 6 7 S t h C T L A - 4 s c F v 0 1 %l%tl iz v h 

1277.. 151 1 P30^Pf-^-

1512.. 1694 SP50L5 

1695. . 2435 St hCTLA-4s c FvO 1 

2436. . 2438 {$±=1 K> 

2439.. 2567 T 2$-$*-$-

[0263] (p PC 7 T LCDs c F vm^tlizy KIB^O (2 4 8 6 b p) 1 

4 3) ) 

1. . 1276 SthPD-1 scFv03 mEtl iz v h 

1 . . 3 6 1 H u 7°P;E — $ — 

362. .454 SP69L1 



WO 2016/088376 98 PCT/JP2015/006000 

455.. 1159 fithPD-1 scFv03 

116 0.. 116 2 {$±=I K> 

1 1 6 3. . 1 2 7 6 H u 

12 1 1. . 24 8 6 St hCTLA-4 scFvO 1 Iz y h 

1277.. 151 1 P30^Pf-^-

1512.. 1613 SP67L1 

1614. . 2354 St hCTLA-4 scFvO 1 

2355. . 2357 {$±=I h> 

2358. . 2486 T 2$-$*-$-

[0264] (p PC8TL0S c F v^Il^-tz>> KIB^y (2 5 1 6 b p) 1 

44) ) 

1. . 1276 SthPD-1 scFv03 mEtl iz v h 

1 . . 3 6 1 

3 6 2. . 4 5 4 

4 5 5.. 115 9 

H u 7°P;E — $ — 

S P 6 9 L 1 

SthPD-1 s c F v 0 3 

116 0.. 116 2 {$±=l K> 

1 1 6 3. . 1 2 7 6 H u $ — — 

1 2 7 7. .2516 SthCTLA— 4 s c F v 0 1 iz v h 

1 2 7 7. .15 11 P 3 0 7°P^-^ — 

15 12. . 16 4 3 S P 6 8 L 1 

16 4 4. . 2 3 8 4 SthCTLA— 4 s c F v 0 1 

2 3 8 5. . 2 3 8 7 {$±P h> 

2 3 8 8. .2516 T 2 — 

[0265] [^»y2 0] 

[^^iit'7'f 0 s c F v 

£fg3MfcPC 2t~PC 8tt©iM±;f^©Sh PD-1 scFv03-
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H i s RZf$ji hCTLA-4 scFvO 1 —FLA iT, 

y t&VMELtco hP-JUtt-h L 

TfulE BEshutt le t IW^KC^iffe L/c0 

[0266] m&z. tT7 -f U £ AIIffll©ig#) 

±§EPC2ft~PC8ft, &t^«y8-e^ML/cPC 1 ft, WBEs 

h u t t I 

tm) tmmmmzTtmiss %m±m*\5\w.[stc0 tm±m(DTCAIZ 
±§E^«y9 am^^y* KA'^UoAmrnmornrn) t 

[0267] (o^xtyffim 
o&i&^so. o 1 mL® 

o{lb, >f 

JUiT- T rans — Blot Turbo (J<4 V KttM 

) L, 7°P y dp fulE 2 % E C L Advance Bio 

ck i ng Agent ^SUfc0 S h P D - 1 scFv03 — H i s IZ'DI^ 

X(D^m^m3 1 (A) IZS ShCTLA-4scFv01 - FLAGCO 

lNT©ip^:£HI 3 1 (B) (C^lTo 

[0268] mm) 
@3 1 AWB^e.0|e.M^a^ PC2tt (A, Bt&ls-yi) , 

PC3i (A% BtiU~y2) s PC4ft (As BtiU~y3) s PC 

5ft (A, B£b\s-y4) s PC6ft (A, Btt,l>->5) s PC7ft 

(A, B^:tb-V6) St/PC8tt (A, B <h & U — > 7 ) RXf PCIft 

(A% B 11 U->9) (Di%m±M^lZl£s JrC hPD-1 scFv03-H 

i s t S hCTLA — 4scFv0 1— FLA GQMJjOfiyj&jffatlSb btl 

tc (tctc L, PCI m&fL hCTLA — 4scFv02 — FLAG) 0 t/c 

, PC2t~PC8i/)^^^tlfcSh PD-1 scFv03 — H i sR 

tftrCh C TLA — 4scFvO 1 —F LAG©!^ P C 1 

tc—y -otco 
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[0269] tf 7 ̂  K/^ T 'J ^ AI1IIP C 2 ft- P C 8 

ftttx hPD-1 s c F vihKhCTLA-4 s c F v CD^ 

4 ^AHmft-e^y, fu§E PCIft 

J: y # < CD—o t if feMS tltco 

[0270] [^JfefliJ 2 1 ] 

WM#PC2TLft~PC8TLft[Cfcn^s c F v ©#$flis§] 

±IE^HftPC2TLft~PC8TLfttf^'r^S^(C^lNT. t h 

PD-1 (hPD-1) JkXf ti hCTLA — 4<h CDfp 

% EL I S A X5lip^ U fc0 

[0271] amx.^7 4 w?TiJOAmfflM<Dt&m) 
±§E^»y 1 9 btc&fzm£7 4 u 0ASIIH P C 2 T L 

ft~PC8TLftMBEshutt leftlC^T, MM® 4 0H&*. tf 

7 4 AlilCiSi) <h^§(Z)#]limcTi£«U i£#±;i£0 

WLfc0 PC2TLft~PC8TLftOD±£#±;f£, BEshut t left 

ELI SAi^^Lfc0 

[0272] (JrC hPD-1 scFv03 CD^;^M) 

9 6^7°U—h (^dr->V —7\ C^ Nuncftl) (C, 1jxg/mL 

CD h P D — 1 ^ ($filM<t LTf^ffio Recombinant Human P 

D — 1 Fc Chimera, R&D Systems £t£lXPBS(CTlMI 

M) £^eti^tn o OMLf^au 7°u-h±s^cs/-;u£i£y 4°c(c 
T-^HSLTSJl£®ffi^L/co 7°u-hi;y5S£P^im, 1XPBS£ 

4 0 0MLfo^U otl£3 0^y^L^)f (J2TF TP 

BS&&J ) L/co 

[0273] ±IE^)f ft© 7° U - h (C, 1 % B S A}^£ 3 5 OjxL "f ̂ >£ L^(C 

z2BmmwTzz£vy'ny*>?zfri\ PBsant 
[0274] ±IE7°U-h(C, E L I S Affi|S^£^)EU, 7"^ xJKCte, B 

E s h u t t I eft©i£#±;i 1 0 0 ix L t/c, L 

T, B E s h u t t I e ft©i£#±;i JCtrC hPD-1 scFv03 
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1 00 n g/mL^lJglC&SJ^IIgLfc^&l 0 0/iL^|lfco 7° 

U—h±nP(C^>—^lUCT 2 0tf!t]ffg LT, s c F 

v fp-n P B S)7t/# L/co 

[0275] ±IEIHffi'fbSJ^/^© s c F v fp-n /c7°U— h (C, 0. 2 yu, g / 

mLt^"51>'fbP rote i n L (Biotinylated Prot 

ei nL:Thermo Scient i f ic Signal En 

hancer HIKARI : -f B)^(CT9t"it)0. 2 /j, 

g/m L (CUM) 1 0 0 ix L L/c0 7°U— h±n|3(C:> —Wl/m 

(CT 1 L ( s c F v CDHfl K M^(D Prote i n L CD 

, PBSMLfco 

[0276] ±m£t3LyitP r o t e i n L 7° U - h(C, 7^y>-

kT* ̂  (7 t'y > - tr* ̂  V E 

CTASTAIN ABC Ki t : h'J-Xttl®AMtf 

B;|3 OjitLfo^S i g n a I Enhancer HIKARI ® Bij|7 

. 5 m LlzmtU • ;Fb^LTilML/c) 1 00/iL»U 7°U-h±^(C 

*>-JU£I£y t^(CT3 O^flMU PBSMLfco 

[0277] ±§E, g*£i^^1±/c70U- h tC. fa&WM (Color Reagen 

t AStfCo I o r ReagentB:^(CR&D Systems £ 

200/iL»U j&ftTt^lCTflSLfco M(C2 0^Nfci 

litis tulE{¥iJi>S5 0 M L LTMfeSJ^£{¥iJi L/co 7°U — h U — y 

— (CT 4 5 0 n m, S.t/5 7 0 n m (#0°;^S) TCDPJ^lSi^rMJ:^ L/c0 

[0278] (S hCTLA-4 scFvO 1 CD^M) 

1) 7°U-MC@*Hb-T£tn;J!£ LT, Ug/mL©hCTLA-4i| 

^((Recombinant Human CTLA — 4 — Fc Chime 

ra, £1 XPBS(CTliM) L, 2) Pitt 

LT, B E s h u t t I e JCtrC hCTLA-4scFv 

0 1 3) tT^WbP r o t e i n L)^)1S£0. 05/x 

g / m L <h L/c££P&$, ±IE ®h PD-1 s c F v 0 3 <h 
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[0279] [^26] 

mmmmzn-tz s c F 
Sample 

Binding (QD450-570) to immobilized antigen 
Sample 

hPD-1 immobilized hCTLA-4 immobilized 

PC2TL 0.812 1.312 

PC3TL 0.792 1.286 

PC4TL 0.363 1.788 

PC5TL 0.305 1.39 

PC6TL 0.528 1.116 

PC7TL 0.549 1.457 

PC8TL 0.733 1.320 

P.C. 1 (anti-hPD-1 scFv03) 0.667 n.t. 
P.C. 2 (anti-hCTLA-4 
scFvO 1) n.t. 1.074 

n.t.:^Jfe&L,P.C.: 

[0280] (i£H) 

^2 EL I SAi±MttPC2TLft~PC8T 

@*HbL/ct: hPD-IMk KCT L A - 4 

i^-r^stt£^LT^/c0 MsscFv0i^M(t m-rs 

d t £ fit SI LTlN'2) (7—$IE®'lit*) 0 

[0281] [^«y2 2] 

±15^^11 tr 7 -f K/<^ U ^AIllPC2i~ P C 8#McttJfct"£tn; 

hPD-1 scFv03 — H i s hCTLA-4scFv 

0 1 - FLAGf®lIM^2 7(C^f0 

[0282] 
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[H27] 

tfC hPD-1 scFv03-His #L hCTLA-4 scFvO 1-FLAG 
m&mm 

PC2 P1H C2F 
PC3 P1H C3F 
PC4 P2H C1F 
PC5 P2H C3F 
PC6 P3H C1F 
PC7 P3H C2F 
PC8 P3H C3F 

[0283] (tT7-f 7AjSm©^lt$E$M 2) 

±IB^»y 1 8(CT^ML/C7°^X$ KpHuSP50L5 — hPD—1 

scFv03 — H i s, pHuSP67L1 O-hPD-1 s c F v 0 3 -

H i s&t/p H u S P 6 9 L 1 —hPD—1 scFv03-Hi 

, ±IE (tT7-f 1) tr 
7< KA'^U 7 A • P>#A 1 0 5 hP^U-

^>a >^7^A(CT^fiteL/c0 ^7< K/<^ U 7 

A • P>tfA1 05—A/PHuSP50L5 — hPD—1 s c F v 0 3 -

His (£IT, PIHIH^?), tT7-f KA'7^U 7 A • P>tfA 1 0 5 

-A/pHuSP67L1 O-hPD-1 scFv03 —H is (£IT, P 

2 tT7-f KA'7^U 7 A • P>tfA 1 0 5 -A/p H u S 

P69L1—hPD—1 scFv03 —H i s (£IT P 3 t L 

ti o 

[0284] |W]*mc, 8 IZT Wmbtc? ? KpC 1 F, pC2FWpC 

3 F^ffllNTtr7-f 7 A • P>tfA 1 0 5 -

IN, tT7-f K/^TU^A • P>tfA1 05-A/pC 1 F (£IT% C 1 F 

, ^7< K/^T'J^A • PVii'AI 05-A/pC2 F (£IT 

, C 2 Fft<h^9) K/^TU^A • PVii'AI 05-A/pC 
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3 F C3Fi^lN9) *mtco 

[0285] immm 2 3 ] 
±15^11^7 -f K/<^ U ^ASilPC 2TL-PC8T LftlCttJfc 

t^KhPD-1 s c F v 0 3 J^&fgSEft&tfin; hCTLA-4scFvO 

1 m&mmttmz 8^L/C0 
[0286] [^28] 

6 #L hPD-1 scFv03 
mmmm 

5 S hCTLA-4 scFvO l 
m&wm 

PC2TL P1TL C2TLB 
PC3TL P1TL C3TLB 
PC4TL P2TL CI TLB 
PC5TL P2TL C3TLB 
PC6TL P3TL CI TLB 
PC7TL P3TL C2TLB 
PC8TL P3TL C3TLB 

[0287] (tT7-f 3) 

±§E^«y 1 9(CT^ML/C7°^X$ KpHuSP50L5 — hPD—1 

scFv03TL% pHuSP67L1 O-hPD-1 scFv03TL& 

t/pHuSP69L1 —hPD—1 scFv03T ±IE (tT7 

-f U ^7 1 ) <h|W]^l|(Z)#|III(CTs t?7'f 

U ^7A • PV# A 1 0 5 hP^U —i>a y^XJ-

A(CT^fiteL/c0 t7< KA'^U^A • P>tfA 

1 05—A / PHuSP50L5 — hPD—1 scFv03TL (£IT% P 

1 T Lft<h^9) s tT7-f KA'^U ̂ 7A • P>tfA 1 0 5 -A/p H u S 

P67L1 O-hPD-1 scFv03TL (£IT% P 2 T Lft<hlN9) S. 

tf tf 7< KA'^U ̂ 7 A • P>tfA 1 05—A / PHuSP69L1 —hP 

D — 1 scFv03TL (£IT P 3 T L ft <h ^ 9 ) Hfcc 

[0288] (S hCTLA-4 scFvO 1 Jji&fgSEftCD^lO 
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S hCTLA —4scFv01 KpCI TLB, pC2TL 

BStfpC 3 T L 2 (C^L/c0 7°^X$ KpCI 

F, PC2FMpC3FJ:y% FLAG^^MT2^-$^-

T 21^1 KpC 1 TL, p C 2 T L , pC 

3 T p U C o r i £ p U C o r i |&£ljg£©% 2o(Z)XfI 

[0289] (T2®&Ij|£) 

^29 N ARXf 7°^-f LT, ±§E P C Rigid 1 

mmzp c Rm^zmmLtco 
[0290] [^29] 

PCR 
Stl 

HMDNA Fow. primer Rev. primer 
PCRife 
1MX 

A1 pCIF PCl_primer PC9_primer 4538 bp 

A2 pC2F PCl_primer PC9_primer 4457 bp 
A3 pC3F PCl_primer PC9_primer 4487 bp 
B BBa-B0015 in pUC57 PC8_primer PC4_primer 150 bp 

[0291] PCRj^tlCDM^i+tt. AI&tfB (pCITLjW , A2MB ( 

pC2TL|») % A3M*B (pC3TLMffl) 03?fiH<hU fu§3 

IfUHlCH F^mi^XMaLs ttl±lL/c70^X$ D N A|B?U>£ 

iHiLfc^7X$ K^pCI TL, PC2TL 

, pC3TL^»fc0 

[0292] ( p U C o r i 

-tIE p C 1 T L, pC2TL, p C 3 T L frbQ p U C o r i ± 

§E^«yi 9 Kp PC2TL~p PC8TL#1©I3I 

p C 1 TLB, p C 2 T L BRXf p C 3 T L B£ 

mtc o 
[0293] (tT7-f 4) 

±IE7°^X$ Kp C 1 TLB, p C 2 T L BStfpC 3 T L B^m^Xs 
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±§E (tT7-f ) <hn*§©#inmcT. tr7 
-f KA'^U 7A • PV# A 1 0 5 KP^U-i> 

a >^7^A(CT^fiteL/c0 kT7-f K/^TU^A 

• P>tfA 1 0 5 — A/ p C 1 TLB (£IT% C 1 T L Bft<h^9) . tT7 

-f KA'7^U 7 A • P>tfA 1 05—A / pC2TLB (£IT% C 2 T L B 

ft £1^7) StftT7-f K/^TU^A • PVii'AI 05-A/pC3TLB 

(J^"F, C3TLBit^-5) tbtc0 

[0294] immm 2 4 ] 
(»^©l£l^) 

^fgIlftPC2ft~PC8ft(C>tf]^-t£ShCTLA-4 scFvOI-

F L AG^fliJ: y L/cS hCTLA-4scFv01 - FLAG 

L/co 

[0295] fihCTLA-4scFv01-F L AG^^tT7 < 7 A 

SMC 1 F ft, C 2 F ft&tfC 3 F ft©£i£#±;i J; y % phCTLA-

4scFv01-FLAG£Prote i n L t) =? AtCTffM L/c0 

KPW >^llh CT LA-4^ U h P 7-f 

^t/cHEK2 9 3 T«(CN 1 n g/m L (CfiM L/cffM s cFv^l 0 

0ML»L3 0^^7K±(CTHSL/CO tT^WbP ro 

te i n L^I OO/x L 3 O^^ffS Ls lffllc^C$p-n L/c s c F v C 

p r o t e i n L^U^^tfco 0. 5 jx g /m L (CfiM L 

fcB r i I I iant Violet421Streptavidin^10 

OMLJPA.3 o»iLfcc yn-V4 KP< 

T$?#TL/C0 3 3 

[0296] (i£H) 
@3 3^f)0Sf,Mt^y, CI Fft, C2FftMC3Ffttosc 

F v hCTLA-4 %l% HEK293 T«(C|S 

•" L/co dft<fcy, CI Fft^l-0scFv^M§^ift©PC4 

ft^tf PC 6ft, C 2 F ft ih IH —© s c F v^Bt^ftMft©PC2ft 
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RXf PC7ft, &£>tHcC3 Fi^;l-©s c F 

C3||, PC5Mt;PC8tt«J:y#/?^WShCTLA-4 s c F 

vO 1 -FLAGthCTLA-4fgIl«(Ci^T$£<h}ff|£tl/co HI 

3 3 (a) «fcy h CT L A-4^1L41NMO C k t tot* 

@3 7 (d) ^HPC4fti;i'JffML/cS 

hCTLA-4 scFvO 1 —F L AGTliMo c k b 

tlCI Ft, C2FMtfC3Fifi^©scFv©Moc 

k t%7L btlZo 

[0297] immm 2 5 ] 

(ifC hCTLA-4 scFvO 1 <fc V If llfcS hCTLA-4 

s c F v 0 1 

^fgIlftPC2TLft~PC8TI_ft(C>tf]^-t£, trChCTLA-4sc 

F v 0 1 MmS&tffaC 1 T L Bft, C 2 T L Bft&tf C 3 T L B 

-t/il ^ % ShCTLA-4 scFvOI^Prote i nL^^-MCTli 

iLfco »^K7^>^IhCTLA-4^ U h • 0 -f $ -£ 

E K 2 9 3 T«(C, 1 M g /m L (CfiM L/cffM 

s c F v £ 1 00ML»L3 0£f^Jc±£TflS tf 

^^yit P rot e i nL^I OO/i L jQx.% 3 O^^ffS Ls 

Lfcs c F v(C p rote i nL £$p"n £-t±/c0 0 . 5 ix g 

/mL (CIMIM IfcB r i I I iant Violet421Streptav 

i d i n£1 00^LliDi30^1iiLfco 7P-^ h 

?*• h U — L/co IP^^IH 3 4 

[0298] (|£H) 

03 4^f,B^M^fcs^ C1TLBS, C2TLBMtfC3TLB 

c F W££ThCTLA-4fgI!«(Ci^L/c0 C 

1 T L BH^:l-©s c F v^M^>ftfItt©PC4T LMtfPC6 

T Lft, C 2 T L BH^:l-©s c F v^M^>ftfIi©PC2 T Lft 

RXf PC 7 T Lft, &e>tHCC3 T L B*fc£|f|-©s c F v%<frBTZ>&% 
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lift© P C 3 T Lft, P C 5 T LMtfPC 8 T Lfti: y ft£irC 

hCTLA-4 scFvO 1 & h C T L A - 4 $ £ <h}ff| 

^ftSo 

[0299] [^JfeflJ 2 6 ] 

(JrC hPD-1 scFv03 — H i s Jji&fgSEft <fc y L/cS PD-1 s 

c F v 0 3 — H i s 

£fg3EftPC 2ft~PC 8feMcttJ&-f £. tfC P D — 1 scFv03 — H i 

sm&mmPIHI P2Hft&t/p3H&y, SPD-
1 scFv03 — H i s^Ptote i n UCT*iML/c0 h P D- 1 

—E K 2 9 3 1 n 

g/m HCliML/cffMs cFv^l 0 0 L » L 3 0 £f^Jc±£TflS 

L/co P rot e i nL^I 0 0 M LjQ;i, 30 

L/c s c F v(C protein L ^"t±/c0 Iffl 

0 . 5 yu, g /m L (CfiM L/c Bri I I iant Violet 

4 2 1 S t reptavidin^r100yu,LJPx.30 ̂ PEHHS L /cQ lllllcjl 

*7n-y-4 Fv-tkm^TmfrLtco 5(c^-t0 

[0300] mm) 

PI H|, P2HiMP3Httosc 

F vi$±T h p D- 1 cft^y, PI Hi^i-©s 

c F v^Bt5ftMtt®PC2tt&tJ{ PC 3ft, P 2 Hft£|f|-©s c 

F v -S^Sft© P C 4 ftW P C 5 ft, ttbmzP 3 Hft^l-

©scF v^Bt5ftfaft®PC6ft, PC7ft&t/tPC8ft«ty#/? 

ttl&S ft^trC PD-1 scFv03 — H i sthPD-1 

$£<h}ff|£ft£o 

[0301] [^»y2 7] 

(JrC hPD-1 s c F v 0 3 iii&fggEft <fc y L/cS hPD-1 scFv 

£fg^ftPC2TLft~PC8TLftlCttJ&-r£. PD-1 scFv03 
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tT7 -f T 'J 0 Asm P1TLi% P2TL ft&tf P 3 T L 

<fc y, trc hPD-1 scFv03£Prote i n L tl^A 

izrmmLfco hPD-i^ \y \-no4 

tfcHEK 2 9 3 T»C, 1 n g/m L (CfiM L/cffM s cFv^l 0 0 

^Liinu3O^^7K±(CTIISL/CO rot 

e i n L^I 0 0 yu, L 3 O^^ffS L$ffllS(C$p-n L/c s c F v C p r 

ote i n L 0. 5 yu, g/m L (CllM L/c B 

ri I I iant Violet421Streptavidin^100/x 

LJPA.3 o»iLfcc yn-v-4 

#TL/C0 3 6 

[0302] (|£H) 

PITLi, P2TLMtfP3TLtfi^ 

(Ds c F vte±T h P D- 1 %mmmz%^Ltc0 £ft<fcy, PITL fat 

m-<D S c F V P C 2 T LiW PC3TLft, P2 

T LH^l-©s c F v^t-5^I®PC4T LMt/PC5 T L 

ft, &bXflZP3 T LH^:l-©s c F v^t5^iit®PC6 T L 

ft, PC7TLftMPC8TLftJ;y^^nSSiPD-1 scFv 

0 3 fc h P D— 1 

[0303] [^»y2 8] 

(^iftPC4ftJ:y^lfcs c F 

^MftPC4ft0^i±IJ:y Hi s - t a g 7 AlCTirC h P 

D-1 scFv03-Hi JfcF LAG - t a 

hCTLA-4 scFvO 1 - FLAG L/c0 ±IB [^lli 26] ^ 

trC hPD-1 scFvO30hPD-1 

t/c [^»y2 4] ^IfUUCD^&lCT. ShCTLA-4scFv01 

©hCTLA-4 L fco -f 7"=l > h • -)\y t 

LT P EHIStn; hPD-1 Kft (c I o n e : EH 1 2. 2H7) MPE 

i^hCTLA-4Sft (c I o n e : L 3 D 1 0) 
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3 7 

[0304] M3 7 (a) y, ^^<7^ > h P Eii^h PD-1 

Kft(clone:EH12. 2 H 7 ) hPD-1 

m&b b tltct\ Mock ^ hCTLA-4 b tl 

tafr^tc o ( b ) ctyp Entire hCTLA-4Sft ( c I one : L 3 D 

10) (i, hCTLA-4 b tltctf. Mock 

"ph p D-i @37 (C) (en ^ 

£^Hft P C 4 ft <fc y ft M L fctrC hPD-1 scFvO 

3 - H i s J&Xftt, hCTLA-4 scFvO 1 - F L A G 

T b tl/Co 

[0305] [^JfeflJ 2 9 ] 

(ifC hCTLA-4 scFvO 1 —FL AGfMftJ: y L/cS h C 

TLA — 4scFvO 1 —F L A G (t7=l7) ) 

£fg^ftPC2ft~PC8ftlCttJ&-r£. trChCTLA-4 s c F vO 1 

-F L AGJjM&fgSEk^'f K/^T'J^AIHC 1 F, C2 FMC3 F 

<fc y S hCTLA — 4scFv01-FLAG£P rote i n 

L^^A(CT^tl^tlffML/co ffML/c^-Sh CT L A-4 s c F v 0 1 

— FLAG<hhCTLA — 4 (fc M gG 1 Fc^0i^>/^) £<D$& 

St) 4 V 0 ^ B i aco r es>7TA (G E^JVX 

'TTttM) y&Z.t£^>tc0 

\ gG ( 

Fc) (G yt) v 7°'J 

ICTH&& L, U tf > K «h L T F c hCTLA-4 (Bio I eg 

end) o 7t7^ h^LtllLfcscFv^O. 7 

4 04, 2. 2 2 2 2, 6. 6667, 2 0 6 0 n M (CflM U 

M^&(Dfrb&mftiz^si+%isyyji>y-'i 
£frofc0 nbtltcT-*(DMmZB \ A!!lSV7h (GE 
HD Ip^^:ll3 0 
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[0306] [^30] 

sample ka (1/Ms) kd (1/s) KD (M) 
C1F 9.18E+05 9.96E-04 1.08E-09 
C2F 4.52E+05 1.03E-03 2.28E-09 
C3F 3.47E+05 1.03E-03 2.97E-09 

C1TLB 6.61E+05 9.80E-04 1.48E-09 
C2TLB 9.81E+05 9.61E-04 9.80E-10 
C3TLB 7.73E+05 9.96E-04 1.29E-09 

[0307] (|±H) 

^3 0 ittc I F, C2FSt/C3F^^ 

Stltcs c F WiimUK hCTLA- 4 (Cftl" 

Ltl^fco ^Mtt©PC4iMPC6ttJ:y^n-5Si;hCTL 

A-4scFvt,C1 FftS5fcCD s c F v £|fMH© hCTLA-4 

mmc, ftfit®pc2Mt;pc7tt© 
scFv(iC2FS0scFvt PC 3ft, P C 5 ft&tf P C 8 ft© s c 

F v£C3 Fft© s c F v t^m<D h C T L A-4 iZttt Z 

tmmsn&o 
[0308] [^«y3 0] 

(ifC hCTLA-4 scFvO 1 Jji&fgSEft <fc l) Lfctfi h C T L A - 4 

s c F v 0 1 (t7=l7) ) 

£fg^ftPC2TLft~PC8TLftlCttJ&-r£. trChCTLA-4sc 

F V 0 1 < KA'^U OAiiiC 1 T L Bft, C 2 T L Bft 

Jkt? C 3 T L Bft©i£#±;f <fc i-J^h CT L A-4 s c F v 0 1 ^P rot 

e i n L tl ̂  L, hCTLA-4 (khl gGI Fci: 

<DWkn$ t(D%na t) -f ^7^ V 0^ ~ B i aco r 

J^"F. M MM 2 9 t 
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/cQ 0 

[0309] (i£H) 
ffiiCI TLB, C2TLBMC3T 

L BA^^^tl/cs c F WiimlNK Di^^LT^U, hCTLA-4(C 

Mt LX^tc0 ftfIt®PC4T L&tfPC 6 T Lft<fcy# 

^n^scFvtCI T L BftS^CD s c F v tmB(D hCTLA-4 (C 

i*0 im*mc, ^t®pc2TLMtj« 
PC7TLt®scFv(iC2TLBS0scFvt PC3TLft, PC 

5 T LMtfPC 8 T Lft© s c F v(iC3TL Bft© s c F v tW\B(D h 

CTLA-4lZttt2>m%i&ZGt2>£fe&$tl2>o 
[0310] [^Jfe0iJ3 1] 

(JrC hPD-1 scFv03 — H i s Jji&fgSEft <fc y L/cS hPD-1 

scFv03 —H i (t7=l7) ) 

£fg^ftPC 2ft~PC 8ft£ttJ&-r£, tfC h P D — 1 scFv03 — H 

i s Jji&fgSE tT7 -f T1 U £ ASlffla P 1 Hft, P 2 Hft&tf P 3 Hft 

©ipS-t/W<fc y JrC h P D - 1 scFv03 — H i s^rP rote i n L tf "7 

.MCT^tl^tUtML, hPD-1 (khl gGI Fct0ll^^) 

<h©ip-n tf -f 4 V 9B i aco r ev>XjA? 

V^RllC <fc y&Z.tiL^tc0 'J tf > K<h LT F cS^I^x. h 
PD-1 (R&D) 9 tmmzMtif&fj 
•otco |p^^:ll3 1 

[0311] 
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[H31] 

sample ka (1/Ms) kd (1/s) KD (M) 
P1H 4.79E+05 1.29E-03 2.69E-09 
P2H 4.60E+05 1.86E-03 4.04E-09 
P3H 4.33E+05 1.99E-03 4.60E-09 
P1TL 3.44E+05 1.34E-03 3.89E-09 
P2TL 3.35E+05 1.96E-03 5.85E-09 
P3TL 3.03E+05 2.07E-03 6.83 E-09 

[0312] (|±H) 

^3 1 MIP 1 H% P2HMP3H^f,^ 

^ tltc s c F v K D-fii^:^ LT& y .. hPD—1 

Lti^fco ^^©pcai^pcs^y^nss c F vt p 1 

Hftfi5fcs c F V tmmcoh PD-1 

o Halite, ^^HftCD P C 4 ft&tf P C 5 ft© scFv(iP2H ft© s c F 

v<h, PC 6ft, PC7ftStfPC8ft©scFv(iP3Hft0scFv^; 

iti^©h PD-1 iztttz>m%\fe.*^Tz>tmm-zti2>o 
[0313] [^JfetfiJ 3 2 ] 

(JrC hPD-1 s c F v 0 3 J|i&fggEft <fc y L/cS hPD-1 scFv 

0 3 (t7=l7) ) 

£fg^ftPC2TLft~PC8TLftlCttJ&-r£. tfChPD-1 scFv 

0 3 Jji&fgSE tT 7 -f T1 U £ ASlffla PITLft, P2TL ft&tf P 3 

T L ft©i£#±;i J: yfthPD-1 scFv03£Prote i n L tf ^ A 

(CT^tl^tUtMU hPD-1 (fc h I g G 1 F c t 

©IcTn tf -i %-T- -f "V 9^ Bi a c o r 

il®7°^X^E>^D,|(ciy^^^fco U tf > K t LT F c h P 

D — 1 (R&D) £^7°^-L7tffe&. HSte0!l2 
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tco 1 

[0314] (i£H) 

^3 1 MttPITL, P 2 T L&tfP 3 T Lfr 

c F Dflt^LTfcy, hPD-1 

L T INfco £fg3Mfc© P C 2 T L PC3TLj|J:y^n5 

scFvtPI TLftfi^s c F vtmm h PD-1 lZtttZ>mW&%m 

t&t&mSt150 [W]tC. i±Mtt®PC4TLMtJtPC5TLi©s 

cFv(iP2TL|0scFvt PC6TLft, PC7TLMtfPC8 

T Lft©s c F v (i P 3 T Lft©s c F v tmWUDh PD-1 iZttt 

[0315] [^»y3 3] 

PC4ft©scFvlC<fc£tn;J!- U tf > K©l^lSStt) 

^MlPC4t0^i±IJ:i'J Hi s - t a g fflffMtf 7 AlCTirC h P 

D-1 scFv03-Hi JfcFLAG-ta g fflffMtf ^AlZZtt. 

hCTLA-4 scFvO 1 - FLAG^lLfc0 ^-trC 

m£<D&'£lZttT2>l)ti> K<h©£jl^tt (EL I SA) ©M£^/c0 

[0316] (JrC hPD-1 scFv 0 3 ©SJl<h©IS^C^I"£ fc h P D-L 1 £(D%% 

^m) 
21© (trc hPD-1 scFv03 ©^®!¥ 

» <h^*§©;^CT}#^L/co §Sm. ^HftPC4ft©i«±;fi:1'J 

Hi s - t a gffMLTt#/c2 nM(@^M)©fth PD-1 scFv03 

- H i st, (640 nM, 3 2 0 n M% 1 6 0 n M% 8 0 n M% 

4 0 n M% 2 0 n M% 5 n M% 0. 5 n M% OnM) ©fchPD-Lligl 

(Recombinant Human B7-H1/PD-L1 FcCh i 

m e r a % R&D systems^ i^lT hPD — L1<hlN9) £. ©/fin" 

ffll^Co £.fcs =l > K •— Jit LT, 2 n M ©S hCTLA-4 scFvO 

1 - F L AG (C 1 FftS5fe) , 640 nM©h PD — L 1 LtcO 

xjUtlx^/co hPD-1 /^h PD-1 scFv03 — H i s ©$••• 
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tz> h P D-L 1 WCcfcygHHUfco PC4ft<fcy]|i£!J 

lfchPD-1 scFv03<hhPD—1 hPD-LICJ: 

[0317] imi 

(%) =10 0- (hPD-Liasani^<0!g3teg) x o 0 
+ C/o) 100 (hPD-Ll#^n0#»^S) 

(5£l) 

[0318] [^32] 

1^4 PHilF^P 
hPD-1 scFv03-His hPD~Ll A45Q-570 (%) 
2nM 0 nM 1.942 0 
2nM 0.5 nM 1.426 26.6 
2 nM 5 nM 1.359 30 
2 nM 20 nM 1.481 23.7 
2 nM 40 nM 1.021 47.4 
2 nM 80 nM 0.851 56.2 
2 nM 160 nM 0.649 66.6 
2 nM 320 nM 0.396 79.6 
2 nM 640 nM 0.272 86 
no 640 nM 0 
hCTLA-4 scFv no -0.001 

[0319] £3 2 fr £>£>&&£? IZS h P D - L 1 < &£ £ £ t> 

M'J> U h P D - L 1 JrC hPD-1 scFv03-H i s 

Lfco ~J5s 2 n MCDtrC hCTL A-4 s c F v 0 1 

-F L AGCDgSflp-Cte, 7ls- JrChPD-l sc 

F v 0 3 — H i s CDS^g'fb k h P D - 1 ^©IcPn ppTfeli <!: Is 

XZ>o £tcs h P D-L 1 7°U-

il<hc£l'Js K h P D - 1 scFv03 — H i s J&.ZP h P D — L 1 ©ilciiS© 

/IsJP (C lJ 7° U — h (Cfp-n L /c & (ZHi% Kh P D - 1 scFv03 — H i s 

hPD-1 ̂ JrCh PD-1 scFv03-H i s (C 
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h P D - L 1 8(C^L/c0 hPD-L1;M 

f£#0*HC, hPD-1 ihS hPD-1 scFv03 — H i s ©i^£PI#£ 

[0320] (S hCTLA-4 scFvO 1 (Dtt.mtfDH&'&lZttt 2> 'J tf > 

21© (S hCTLA-4 scFvO 1 (Dfi 

mwm) tmmoumzxm^Ltco pc4tttyFLA 

G - t a g LTt#/c 1 n M ©S hCTL A-4 s c F v 0 1 - FLAG 

k hC D 8 0 (Recombinant Human B 7 — 1 

/CD80 Fc Chimera, R&D Systems, h C D 8 0 

<h 9) (3 0 n M, 2 0 n M, 1 0 nM, 5 nM, 3 nM, RXf 0 n M) 

©1l-afes Rtf 1 n M©S hCTLA-4 scFvOl-FLAG t&Wm 

J3£© khCD86 (Recombinant Human B 7 - 1/CD 8 

6 Fc Chimera, R&D Systems, JilT hCD86<hl,N9) 

( 1 0 0 n M, 80 nM, 6 0 nM, 40 nM, 20n M^.t/0 n M) (DM 

t/c, =1 > h n—Jlt LT, 1 n M©Sh PD-1 s c F v 

0 3 — H i s (P2HftS5fe) , 30 nM0hCD8O©^, 1 0 0 

n M© h C D 8 6 (Dfr^UUt LtcO x JUtf£tt/c0 hCT LA-4/^h 

CTLA-4 scFvO 1 —F LAGffl^C^tS h C D 8 O^N&h C 

D 8 6 ©Inn"PiS^^r, ^2tC<fcyWaiLfeo 

[0321] imi 

fo /N_-,nn ( U inn #£nl®.a#- (/o) 100 (y 

(^2) 

* !j K : h CD 8 0^MihCD8 6 

[0322] mm) 

II^EL I SA©|£H£, ^33 CJ^>K^:LThCD80M) R 

tf^3 4 (UryK^LThCD86^S) IZ^to 
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[0323] [^33] 

P C <9 It® L/ch CT L A - 4 s cFvO 1-FLAGHCTLA-
4©i^t5hCD8 

ism &±-£K ipp a 

A450-570 
mm 

(%) hCTLA-4scFvO 1 -FLAG hCD80 

&±-£K ipp a 

A450-570 
mm 

(%) 

1 nM OnM 1.027 0 
1 nM 3 nM 1.352 -31.6 
InM 5 nM 0.489 52.4 
InM 10 nM 0.407 60.4 
InM 20 nM 0.248 75.9 
InM 30 nM 0.185 82 
no 30 nM 0.004 -
hPD-1 scFv no -0.020 -

[0324] [^34] 

PC4ii CT L A - 4 s cFvOl-FLAGHCTLA-
4»iu^t5hCD8 6 {£ 

urn 1 3&
 

D>
 mm 

(%) hCTLA-4scFv01 -FLAG hCD86 A450-570 
mm 
(%) 

1 nM OnM 1.027 0 
1 nM 20 nM 1.084 -5.6 
InM 40 nM 0.799 22.2 
InM 60 nM 0.614 40.2 
InM 80 nM 0.521 49.3 
InM 100 nM 0.374 63.6 
no 100 nM 0.009 -
hPD-1 scFv no -0.020 -

[0325] ^3 3RX?$t3 4 <fc 9 tC, h C D 8 0SsfclNfcJ:h C D 8 6 0)1® 

tf <&Zt£blZ P&ftJt&)$'> U hCD80^N&hCD86 ©MSfS 

fihCTLA-4scFv01-FL A G (DtflM^G) L 

fco —2K 1 n MCDS hPD— 1 scFv03 — H i s 7°U — 

ofco hCTLA-4 scFvO 1 —F 

LAG©@||^t KCT LA-4A0^(i% ^ fa t l^X.Z0 

£fc% hCD 8 0©^l\(ihC D 8 6 (D^O^JjQ-efc 7°U-

s§& £ £ <fc , tahCTLA-4 scFvO 1 —FL A GRXf h C 

D 8 0 hCTLA-4 scFvO 1 —FL AGRXf h C 
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D 8 6 JP tC & y 7° L - h tCf^ L tc =fc ©trC h C T L A - 4 

scFvO 1 - FLAGt'fe^^l^^o 

[0326] h C T L A-4 £trCh C T L A-4 s c F v 0 1 - F L A GCDHfrg-lCttf 

£ h C D 8 h C D 8 6 tc<fc 3 9$.tf^4 0 tC^L 

tc o h CD8 OliBWih CD8 6©*lJ6fi5c#falC, hCTLA-4 ̂ JrChC 

TLA — 4scFvO 1 —FL A tlT^-2>0 

[0327] J^±©nem<fc y . £fg3Eft P C 4 ft <fc y L fcirC h P D - 1 scFvO 
3 - H i s RtftrC hCTLA — 4scFvO 1 - FLAGti, 

tzfomzMLT, 'jtf> c:<ttmmr-^tc0 
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HacOlfiH 
«|1] t7< £XT(D (1) ~ (4) CD 

DNA£]l&^fr#$fggEtf-fev h £:, 2mm^teZt*ftWltTZ> 

^^117°^ 7v$ K0 

(1 ) t7< KA'^U 0 AmWmXWtffctZ>yu=£-$-D N A ; 

( 2 ) fiBis 7°^ K £ =l — Kt" & D N A ; 

( 3 ) mm# U ^7°^ K£ =l - Kt £ D N A ; 

(4) tT7-f K/^ f 'J ^ AIllT«it i.^-$?-^-DNA 

j 

#312] y tf7°^ K£ =l - Kt" £ D N A ©"F^C U >tf -^7°^ K 

=l — Kf^DN IE® 

©^^117°^ 7v$ K0 

^cII3] ¥7 4 AmWmXWtffctZ>yu=£-$-1f, P 3 0 7° • 

t — P 5 4 7°P;E-^-S.tfH u yn=£ — $—fr bMRStlZ> 

1 x&2(D7°n^-$-ijfozzt%&mtTz>m>fcm'i x&2$m 
(D^%1%,70=?K0 

3^114] t7< Hu-y-

— $.tfT 2 ^ — ^ — $ — tx <Qjl}K£tl£ 1 X(i 2 0^ —$ 

w®<~3 
Il7°^7v$ Ko 

^clI5] Ktf, J2TF0a) X&b) ©7$ 7 

1-^11^111 ~4©^TtltflE®©^^Il7°^X$ K 

o 

a) IB^U#^ 57, 59, 61, 63, 65, 67, 69, 71, 7 

3, 7 5, JkTf 7 7 CDl^tl/MC^T* tl£ 7 $ J ItlB^J ; 

b) IB^S^ 57, 59, 61, 63, 65, 67, 69, 71, 7 

3, 7 5, Jjctfl 7 CDlN-f Utx J MJ5!HC£INT, 1 
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T, btaziy?- Ktf kT7 <i KA'7^'J 7AjSlfflg 

Kt ;mm ; 

[ii^ii7] -*gtstt#. SPD- 1 
(D^%1%,70=?7$ K0 

[II^t<lI8] —SC T L A — 4 CI <h f •Sll^cljt 6 

IE®©^^§Ii70;7 7 $ K0 

(D^%1%,70=?7$ Ko 

[11^1110] y-4 Fti4>-e$>ZZ£$:ftfflL£tZm#.mi 

~ 5 (Z)l/Nti'tltflB®(Z)^^ii70^7v $ Ko 

[11^1111] •tMK^Vtf, TN F-fl-eifeSCt^i: 1-^11^111 0IE® 

©^^117°^ 7v$ Ko 

[11^1112] +M K ti^y-hK I F t£!f;£lI1 0 IE® 

©£^117°"7 7$ Ko 

[Il^in 3] Sffltf u ^ 7°^ K S p D — 1 mt t Sc T L A - 4 SI* <h ©M^ 
i±-c& * c: £ £ -r * II^II 1 ~ 5 © IN r titf IE® 7°^ 
7$ Ko 

[11^1114] Sffl/1-x U ^7°^ Ktf\ T N F — a <h I F N — y <h©M£i±"C£>£ Z. £ 

1 ~ 5 ©l/Nti'tltflE®©^^ii7°^7v $ Ko 

immm5] mm#u^7°^KSHER2SI*^ I FN-T^m.i^n-es>s 
o <h 1 ~ 5 ©l/Nti'tltflE®©^^ii7°^7v $ Kc 

[11^1116] Il^cll 1-15 ©lN-rtltflE®©^H7°^X$ KT«t$E$!£tl/c 

tf7'f K/<^-^ 'J 7 ASIfflSo 

[11^1117] t7< K/^TU^A • • 1 6|E®©t7< K/< 

7^ 'J 7 ASIfflSo 

[11^1118] If^ll 1 6X&1 7|E®©t7< K/<7^ U 7 
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J$t)o 


