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Foll 1§ oM Aud
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o olfoll 1F FoA AeHn).

=9 ud 47

2 ouge] v e AAdHel i 7o) AE dWe, Py =93 e 2w weh o 2 olsm ol
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EAE AAFe] Gae WA B Sekl AREA FErh AL olasof wt
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o]A (D28 wat% | (D28 MEW 2 4-1BB AlEW I3} A F-CD3 scFv7F §3% ).
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ESO-T TCR (1G4 TCR) RNA #17]31g¢ OKT3-28BB RNA T 413 (RNA-T) H:i= CD3/CD28 W= T A3 (Beads)7} A
o FARE T, ARG GREkE S el RUEE S0tk 2=, Beads AS¥ T AIEET TR
A AL RNA-T AEolA Bt F5d T4 228 veii.

E 12&= dlgylole] 29 RNA-T MZRe FAES F&S FASE 1= fjdolr}. 19 = 220 RNA T A
27} AR, 0.5ml, Inl EE oml/AE TAE 24 A ZgolEd] 1.5x10/mle] AT EEz Rl

0.1m19) 3% 4D5.BBZ #Elwbole]~ WEl (5x107/mle] €7b)7F z Ao A /b, 19 EE= 296 Uz
O = 4D5.BBZ #MEJulolzl 2~ WE 7} XA1E uviel Zo] 7Y tF = (MOI)ZE CD3/CD28 H|= A== T Ao 7}
k. AT 99 T 9 T AZE/ FAEYE CAR 2 AES Yt fAZ B4 Jagnt.

A RNA T AEO] T AE FUE EAshe 2exolth, Az

E 13e derolel 2z FAEY e
AE RNA T AIEZ & E5F7F CD3/CD28 HI= A=rd T MEA v axpdo=z &

=
2 gAEYHAY n-dHd =

e ks A e

E 145 dEntolg 22 FAEYE RNA-T Ao A9 (D107a A3k 24S EAet= 2eiZo|t), @AEmnto]g
2 PAEYE RNA T ME, EE Beads A= T AE7F Her2 A AEFS] SK-0V3, MCF7 2 MDA231, T+
Her2 &4 ZFF MXEF< MDAABSZE 4A7F ot A=E Y, FAHAE F40=2 (D107a wao] AEFH YT},

Aenlol e~z ALY RNA-T AlEol A AJEFLl AAS A8k | sjdoelty, @A uto]y
EJ% RNA T AIE, T Beads A8 T AIE7F Her2 %A AEZF9Q SK-0V3, MCF7 % MDA231, FEi=
T4 TG AT WDA68E AFH AL, WA AsFHle] A & ELISAR AE7kQl kS HEs3ic

5ol AgE s golt wx S AAFHE AAey] A o, AR JEaH $ee ma o
ofe} e},

B Aol AMgHE wlep e rekre ok A A& Sy e A J1EE ghs dAFe w gA" g
+20% L £10%, Wb wulgEsAlE +5%, X O slgEsHAlE £1%, 9 9 o vlEEsAE +£0.1%9] W
s3ls xS guiste, driek e WakeE iAE WS skl A st
B Aol ALEEE uhel e gAY fole 9y Eojdor Agste WISEEY BAS XHI.
A= M FEY B AR FTEYERY 54 943 WASEEUY 4 lor fHd WAFEEY
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T ddd dA e &A dHo2RY A7AE = gk, A T3 AdolAY vl qA i A
oy % 2 3 FEHES, o8 So UEFE 3
S
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9= 9th(Harlow et al., 1999, In: Using Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory
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Journal of Immunological Methods 231:25-38), % i "HozRE FAH GgFEold IAE X},
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A A AsE, B Sol "H0A F'e AHgse] AXel RUAZ & Atk (F Ho], ¥ [Nishikava,

et al. Hum Gene Ther., 12(8):861-70 (2001)]& FZ3AL).

B B FAQEEE 47 AR BG4 A% AR P DA L R WE 9 A§E Ege.
dlelels WE, W 53 dEmuleles WMt 045 LHER, A8 5o} Az Axel Adsh] g8 4%

[e]
5
LaE] ARSI el Ha ek, Tk vhelels WEE dEutole s, Eaulelels, w2 v ol
oblertolels 9 ohleogtdl wholel s Somte fold S adrh. A% Hol MAEH A 5,350,67
g n= 538 A 5,585,362 58 3

B
%
o
N
fotr [

YT EULEES S5 AXddd =977 A% et sae =
] 2}

A 5, defe,

ARgoll AEe A AdAd EHEREH 5T F U, dE 5o, tuglad X2 Ed - ("DMPC") &
AlZ1ek(Sigma) (R wFE]F AIRIE Folx~ AANE2EE =5 ¢ da; gAd 2o E('DCP")E K&K
HIEHZ(M T 7&F ZE0F AAD2HRE F5T F Jdx; ZI2HF("Choi")S  Zulo] o A-0F
(Calbiochem-Behring) &2 RE 58 4 a; fnjglad FASNEIZEAE("DMPG") 2 thE X FES oyl
g Zg gu= zEgo]el=(Avanti Polar Lipids, Inc.)(w=F <apululs i@ LA 2HE =58 4= 9
o
L‘O

o}, ZREYE e FEIZXE/MEE Fo AHEe naS oF -20 CoA Bas & . FREZIEELS 1
g o {47 U] dio] FEd SulEA ARSEY. "gEEF"S eI e A4 2% B &F

A Al e FAH DR B L oF AR 2L TP QA9 gololth, YxEL AXA 2
(<]

1=}
LI
=
T
)
2 o
:‘é
X,
]o
N
N
p
PV
OL
r =y b
N
il
)
9
o
Jm
o

A AR ddld T2 4 ol AV-AMES A Y] A 25 Aloldl & H 48 st
(Ghosh et al, 1991 Glycobiology 5:505-10). L&ji}, EAZ¢l Ag FxHTF &l Fo] Abo]3t x5 zt=
2ol e ¥3HTh, oE 5o, AV AL vAd FRE uAY e w4 AE 221 EAY SHARA
EAleet, =S g -dik 537 a8 .

QR4 dite] & AEUR E¢] Ev g B dyge] gAY Mz wFo AEHE W 34§
o], A7l &7 Ax Fo Wik EAE dRlsky] HsiA, gt AHES FAT F Ak, Ve 22 AF
ol 5o @3l #oke] SurtEdA FA 4 2 AESHA" A, oAFE 5o Ad ¢ =9 B89 RT-

= i = RT-PCR
9 poR: "ASEHA" A, olE So] Weshy FUHELISA ¥ AlaE BeDo] ofg mi 2 wye] Wl &
e AGAEE B Aa B BAN Y APE 0% 54 AP=e B4 EE £

g AAFE A, RNAE T4 A¥XUz =99, = o2 AAFeEA, 7] RNAE AF3U dAE RNA &=
= RNAE X 3gshe= mRNACIth. A7) RNAS, Z2|HEhAl & 9h&-(PCR)-AAFE T3S AHgsto] Algag) A
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[0106]

[0107]

[0108]

[0109]

[0110]

Abell ofsll AT, Aol FFdozNE el A DNAE A§et xtelw] 9 RNA ZE WAl E AE-5)e]
PCRell o) Al@ad] mRNA 335 91k FE o= A3 M3AA 5 Ak, A7) DNAY FHYe dE 59 Al
DNA, Z2}4m= DNA, ¥} DNA, cDNA, ¥4 DNA M = DNAQ dole] g2 A3k 39 4 dd. Ad
. AAbell it Fe 7dE 9wl e}, d2A, AV FH A, A b T Ao o
g FZYgtt. E U8 24, A7 FIE dAe gdy hd =HQl, oE o] #3-(D3& EFse AlE
9 Z=del, @ FAF BExe] AEY =dele Feer. A AAFEA, A7) RNA 7]dE = galde) g
T Ao Ui A e GHE 23 Y A TEls 2deE AlEze E=Wel, 3 (D28 ¥ 4-1BB
o AU =HRle] WS Edtetes AXY =dlS st 7|vE o dd s IS

o fo
>
ng i

(T
o
Qo
At}
e o
ol
QO
o,
z
L
[
ot
oomsk i

S, 47) DNA F39) qgele] Hio] AAHoR Juyelws AAY 5 dvh. oA Fol, =
5' W 3" UIRS EFatol, AZNA BHHOR AANE FA4 PRON 85 Zd)S FEAYES A7)
@ 5 oo, 4] Zeolng w3 54T B mude Pst fadd ARE FEAES AAT 5
Ak, A AAGEAA, 47] Zeboluli 50 B 30 URe] AN EE ARE EFse], A3k DA 2T e
& ZEAZ|ES AAEG. PRI F8% Tebolvl el okl FAW T4 wuel odd ARG, e
G sefolv]' FEAIA Sz DNA MG A 7] DN Fge] pRAeEsd ddgos Juiel
FEUQEEY gue gaeh Zefolvolth, "AFE ¥ BAMelN =Y sbeel wsl FEEE DA AY
of B 5 ANE AFshcdl AHERTE. AU Tefolv'E FEA wA S DNA ALe] 7 o F-shet
DA FFol AdHoz JuAel FIALE S I FRshe Tebolrfolth, "SF"E B WAHAA 1Y
Fherel e SEHE DNA MGl et 30 AHE AFshed A,

= . -63
Eolty. A7 =Y Gl F7hE= 50 2 3 UIR A de] dolg Aoldt WHE, d& 5o vAgdd ez 7]
UTR®] “golgt @50l o ddsh= PR Zefolme] AAlC s WA A = vk, A7 HA2WHS AR,
Fell Lokel FAAR wuvks vl Ak RNAS] FAAC e HAHe MY 58S AFeed Zad 5

2

5" 2 3" UTIRY 4= k. @Ho= A7 B4 H
Wk satoluyle] EFAT|AY e AT

/ol obd UTR A&l AR&-o] 7] 3
o], 3' UIR A9 59 AU-FH 24 % mRNAY ¢HRAS 2
AoR FA o] grh. uwEhA], 3' UIRS 23l okl X" UIRe] A& 7]xksle] AL RNA
Ae ST AYsiAy AAE & i

Ruie S

°
il
>
oft
=
=2
>
oz
~N
1
=
)—]
=

lo
oz
~N
)
re
ox
o
2
2
1o
al
B
>
e
o
e

of K7tell ofalf AAEAT 4 dvk. A AES L5 RNA HAAbEe] W =
WS 7hEsAl 8] Y8l BE RNAZE BRE A A= ok v nRNAY thE
ofell T = o] glrk. vhE AAFE oA A7) 5 UIRS Aol A <Hdgk RNA A
g k. oE AAFHCGA g mEUHE fFARRIES A7) mRNAS] dlArEHobAl EalE Wl
3l7] $leld A7) 3" HE 5' UTROl AR&3 4= i),

frdza 229 e glo] DNA FH o 2HE RNAS S 7HestA b7l SsiAl, HAb g

A D8]l DNA 58 ol F2A[ACR gtk RNA Ee]wdtAledl tigh ZRRE A VlTshe MEds a0 =
ol 9] 5' Wil Rrle= A9, 7] RNA ZE|MEAl ZEEEE dAA 7 aA; s AW d5 Z Q] PR
A Aol B3 A k. A AAYEA, A7) TREEE B waAe 2 ojdrte] 7|AE ukeh e
7 ZZvekA] 22 REo|th, U2 #83 T2RHE HAdHeZ T3 2 SP6 RNA ZE|vjehd] Z2RHE ¥
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[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

g, 17, 13 R SP6 TEREY B AN FFULEE AdEe] Fa ok FAsl0] gtk
Q ANFHAA, B R DRE AT, Wejel AA R AEAA mRNA APYEL ARFE 5 B L 3
() melae AL BF 2t B DN TR, o8 So) Zehavs DA, RU ZelneAle 24
BE AZAAY BH AFHA Fe 7 ANAY BHES AHANE. 4] 30 URe) BRA AP
Eepavls DNAS) AR BAAQ 2719 nRAE ARATIN, o AAF Eeolddstdnt s Ay
B gA0gd fEakd 9

3

3 DNA F37el A, T2 T7 RNA M eAlE AAES 30 -8 A7 39 vix9 47] oo zx A%A|
T AtH(Schenborn and Mierendorf, Nuc Acids Res., 13:6223-36 (1985); Nacheva and Berzal-Herranz,
ur. J. Biochem., 270:1485-65 (2003).

2 ons o

DNA FHE Z2A/T AAHo Z44

YA/T MY o= EAGAAS o718 4 glon, o

TT A4 2 g ooz ulg ofdFE ofolth. o]
[e3]

YUzt 5 AT 4 A g, olFe] 249 glo] ZHA/T 3" AFFRE zh= DNA =39 e 83t

o
oft
s
ol
— 1%
o
Me
B
iy
fr
ol
o
v
u
L)
T
el
)
[
=
[t
o
=
=
o
offt
2
)
il =}

100T 28] (Z7]+&= 50-5000 TY 4 AUth S -5
W g2 So] HAFEoR DNA AR =
By

Al % 3 ) = T3 RNAC] oFAAS AlEst 19 i
g ZAAAZIY. dirygow iFJ(A) 51314 Zol= HAME RNAS] HAA T o] AHAdS et 4 AAY

Blol A, A7 Z8(A) #mElE 100 WA 5000 o}d]=Alo]t,

RNAS] EZ2](A) & EZ2(A) ZYHA, dE E9] o] F&to] ZIA WA (E- PAP)A A}ﬁOE A& 2
ZAAtel] wE} F712 AFAZL = . A3

A 400 FEHALHER S7HA71=

st Aot 343t 1 FE9 H22 mRNA

QEE, e W e SFES §HE & At A8 B, AP fAAE FIW) %—FAU%E} g Ahg3tol
A7) Fel(A) melel BHAZD S ATh. APT SAAZE 271 RNAS QRS FUER 7R S 9l

5' 74 HgH RNA Aol PSS Alwett. wigAg AAIFEAA, 2 HAA AR BH o5 4w
RNAE 5' 788 Xt A7) 5 A2 el Zofel SAH & WAA 7Al| 7HES AHEste] Alsdnt
(Cougot, et al., Trends in Biochem. Sci., 29:436-444 (2001); Stepinski, et al., RNA, 7:1468-95 (2001);
Elango, et al., Biochim. Biophys. Res. Commun., 330:958-966 (2005)).

2 Ao AAE Wl ofd] A 3 grEE AY B IRES) A9 i 4 Ao, A
7] IRES M EL mRNAS] tidh M-Sl gug 2SS MAAZI A ArE EH3= o] u}ol

A Ee AT AR ALY F ATk, AX JA7IHTol A3t oo SHAE T 2 AFHS
AAES T F Adh), dE 5o 2, HEH=, A, aWd, AsHAA, 2 Ad

4=

Wz 2 gWas mgsisE A7) mRNAE AV AE R A7 HTE. d

= mRNAE AlE AW AFE mRNAC| T},

= fAA WFE T AL 5He PohE TFstel, 1RH A
A, % AU Age] Wopl A T M Bye] 2o AT 5

i



[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

SS=50ol 10-2583138

Edafds dxg2 daso] 717164 el F7hA Q1 npelejs Ade] da glo] HA Iy JMERA
L AW AE st wEt 2@E g vk, old 2SN, Y] EMAFAAS] SFAE A
Wz Bge dojubr kg Zshth. Axe FRYe, 7] RS A0 &% 9 A I HuS o
AstA A= 29 vHow Qs Fasx It

Al A= ARE RNACIVI-RNA) ol 9@k T AlE9] 2k ML 27FA] ol d2hg A8 5 oA sk, o]
E Age BT Y s 2l deHor ARHAT. AEE fEAd e AriEEel s AEw
W-FAke RNAR FAZAAZIT, AEE IVI-RNAS] s ds AFE] siA IVI-RNAS vge Wads

oA EESHE WAOE ASHT PgshE RVA AAES AHATIE PO
So] Bao] FAH Arh. Pel ool AHgHE WY TmEzse
o A2 Absel S 50 RN Eevieal ZER

M) g JAUIRIO] 3 W/EE 5] QPR BA FA4, % 50-70 A FRALEEE Fhshe 30 E
oheld FAE. AR AA RA, A7) BF Behavise 18 AT ERQAY NG AT R 33
Athel olsl 47 Eelotdld AHAES] SFelA AgstA. webd 4] Beloldd AHEE 47 AAE
Fo UEel Fe(0) Aol ATk, 37 34 AneA, ¥ pEUeHsE A9 F 4] 5 A
R9e) R0z Holgla 47] 31 BRolA EW) ADE AATAY A, 37 NG EH o

o] 71k L FREBENE AxUHor AHE= dude Fol JFE A=A o= HFeA] Fu.

S£Rg PYAUT, =Y

oM gL AL o

e J

= oohe FEelA, A7) RNA FRES A7 o8 AEdR dEgE 5 vk dE Eo] US 2004/0014645,
US 2005/0052630A1, US 2005/0070841A1, US 2004/0059285A1, US 2004/0092907A1e] WA nlel o] ELHEE
AEUzS] 3 FEe] A7de AP 2 S Ao, gl A" AX F3o] dridEel 8%
A Aes P S wpfRese] i At B8 obel Ja 2okl vl 58 9 EdEd o
HbE o2 FAH gt I 5

7,173,116 5 FxIdvh. A7HEe] ARTH HE&e A% VITES dPHeR AT ¢ e (dE &
o] MedPulser™ DNA 718 M2kl A|~8l(Electroporation Therapy System)(©]%=H]Q/AUERY 2~
(Inovio/Genetronics), ™= A FEY ol Ao AA)), W=FES] A 6,567,694 3; "=ES A 6,516,223
T, u=5% A 5,993,434 T, w=5d Al 6,181,964 &, WH5 A 6,241,701 T, % WF5F A
6,233,482 9} & 535 7|4 Qi AVHEFE HFF US20070128708A10] 71 A nlel 7ol Al ¥k
oA Aol FAZGAN AMET = Ark. AVHTES T AP AZue] ks deshsd AN
ATk S, 3 2okl HHEsbEeldl FAE v ol§ T A % VAT A" T ool
3L

Sk Abgshe, wd FRES THshe de] AUz AATAE Folt By RNAY A AEz

2

i
il
=)
Hl
Jm
ot
>
>
3
&
ol
(@)}
b
=)
Hl
Jm
ot
2
>
—
3
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T AZe] FFS

Sl dA, T Axe ¥

FHe AR 2590, dgde] AR o Az, A, wgel,
R, dE, R 25 EdsAY & EFOT uAsl, 37 ggAE Al T AE g
THY, AF ol Tx ol BAT, TH, Yxy 23, 0P 24, 9F, % FFORVY £53 & ok,
2y ANl A, Fal Bolll A AT A Pele] ol T ALE AET = Advk. B Aol
T ALE Sl FAE Qoo o JPE, B Eol WF B Agse] dARTH 598 Folel
HARTE £5% 5 vk, 9 AAGElA, Ao 3 FomyEe] AZE YRAYE Bt NATHY
BAReel ool FEET. A7) ARANE AR AYHoR T AXLE EFF dxT, GAAE, By,
B AIE, thE #3 MAT, 4EF, L Fae FRAT. P/ JRAYE J8) 298 AZE F& 4B
WAE a4, Afstel 94 PHS AAGL 47 ALE ARG 9EA EE WA, o So] TrsolE
45 G5(PBS), E Bwol Y vhudlFel G BE(AYE ohydeE)el 27} Feleol fE T At
AF Fol We & ek AH Fol, ] AEE BRE YARFY AFA, AF Fol FCa, F-llg PBS
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[0153]

[0154]

[0155]

EdzAY v AYE g, dF 5o ¥ W] ZYYPHE] M Ee dFE FAAA BAoE ¥
AN, e mA-d gigk FAE SHAR StolHemnt Ves ARESte] WoE, EWRAAY w2 HEH
g58 4 k. A7) EdaAY vpgavt 2he QI W SR EY EdAafAE B AX 23 Sl Aud
slal, F&o2 R W3k 9 AAE EddolE Ak, wElA, AVl B VEE AR, A seHow
T8 IgG, IgA, I 2 IgE FANAFHOZ TgG1(HvH) B 1g63S TFIHE AL 5= k. Azt
g el A A 7wl ek il diE)A, &3 [Lonberg and Huszar, Int. Rev. Immunol., 13:65-93
(1995)1& Fxgvh. <QIZF A 9 QIF =8 FA ] A4V AX 7IE F AVieh 22 I AP ZREF
of that FAIgE =olo] A, <= o] PCT &5 WO 98/24893, WO 96/34096, 2 WO 96/33735; % ml=53]
Al 5,413,923 &; =53] A 5,625,126 3; W|=53 A 5,633,425 5; w553 A 5,569,825 5, "] EF
Al 5,661,016 &; Pl=53] A 5,545,806 &; "53] A 5,814,318 %; B "53] A 5,939,598 Z(o]E
72z g AATE B ogAAe FaE QlE&dthHE Fxevh. S, olHAYA S X o] = (Abgenix,

Inc.) (W= Agxyols Zg2E &) 9 A (Genpharm) (M= 2] Eo} AT Al 2A))3} 22 3|AbEo] 4

S uksh RARE 7162 ARgsel AuE G g A FAE ATsEd FIT F Ak, I FAA
Ak FAZ AAAIE ANAE AD BAWe] uhg2uolx

= ] Q1 BAAE AE AYSEEY FH2 wjde
Ao gk A = s, & 5o 37 £dES FFSHAI 2 Jakobovits et al., Proc. Natl.
Acad. Sci. USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-258 (1993); Bruggermann et al.,
Year in Immunol., 7:33 (1993); % Duchosal et al., Nature, 355:258 (1992).

A7t A= w3 A -t AZdgo] golBEgERE S92 4 AUt(Hoogenboom et al., J. Mol. Biol.,
227:381 (1991); Marks et al., J. Mol. Biol., 222:581-597 (1991); Vaughan et al., Nature Biotech.,
14:309 (1996)). A tl=Z# o] 7|&(McCafferty et al., Nature, 348:552-553 (1990))S AF&3}e] Azt

olr
oX,

ol A dux] e FolAlzF e WgIred 7PE() =vel F4d2 dHEg2FE A A 2 A
GHE A Ao A7) 7Rl weh, AV =Edd s AR HEE sk, dE Sof MIS E
© (d9] F& B &7 99 9d AR Q-2 SEPAVIH, A7) FHxE 3] 4o el
7154 A dHomA vehdu. A7 AR ks A7 34 Alse] Sd-7he DNA ARERS fHrskr] i
of, 471 &Alel 71 %

s

A7) AAE YeidlE FAE Zdste FAXE d9sHA
ot wEbA, A7) A= 7] B AlEe AHEE S RS Bt 3] gxZels vyt o=
st & Qv 29 Qe A & E9], £3[Johnson, Kevin S, and Chiswell, David J., Current
Opinion in Structural Biology 3:564-571 (1993)]< xst;. V-Fxx £49 b F5¢ES 94 ¢
2Z oo A& = Advk.  ZF<E(Clackson) T (Nature, 352:624-628 (1991))¢ WHEA] e np-g2o] H
FozHy fEd vV oFHEAY e Ay X3 golHeERYH A-SAEE A9 oge mEs
skt WEA 4 QI FAARSYH V £44Y d¥EYE st A H)-38d E3H) o] b
sk vjde] gk YAEES BFHeR 7] F3dd 7" 71gel wek dEEd 4 vk Marks et al., J. Mol.
Biol., 222:581-597 (1991), %% Griffith et al., EMBO J., 12:725-734 (1993). L v Es A
5,565,332 & % w=53d A 5,573,905 L(o]E> Zt7 ulg AAVE 2 wAAMe Fam AEHhHE

E =i

= —

A7 FAAE T3 ATy &43E B Ao od] APAZA & Jk(HF53F A 5,567,610 & % w53
A 5,229,275 Z(°]E2 77 U8 HAZ 2 GAAe] Fa2 JdEHh)E HFFA ). Az FAE Ed 5
olBg|Erl 7|¥, dE So] nAH o2 F3[Roder et al., Methods Enzymol., 121:140-167 (1986) 1] 7]
H 7S AREste] Al @A AEAZL = Tt

o17r3ty 34

stAoz AR AAFHoA, B-Qzt FAE AZEAIFIH, oju] 7] A9 EAHI HE BE JY9ES, <
Fholl Al ApAd oz AR Ao tigt FAES S7HA717] f8ll "EAZIY. A AAFdelA, 4] g9 F
g =rels Azk3lAI 71T

A} FAE FY Selds FASY. v, 2Y Qs S ARESE AT,
= 59148 &d[Wu et al., J. Mol. Biol., 294:151
AAZE & A oz lgdrhel 7l wiek o], "AAldE Xsh (directed

evolution)" W& AHEste] S/ = th

AzbstE FA= W sEPoERE 7] R =iE sk o] opmndt S Ztet. ols HIQIRt
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S=50ol 10-2583138

ot =2t 71E FF "R ZAUIE A, AFHozE " 7PA ZuloezRE FHeth,  uwekA, Izt
stEl A= vzt WY EEEY EAZEE sl oo (R ¥ At 2REHe Ty YT 99 ¥t
o}, A9 Qztsl= W] Foko| Fx|Ho] lom AL&Ho =z AE (Winter)9F E29 # o wrel(Jones et

al., Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al.,
Science, 239:1534-1536 (1988)), 1%t &A°] A-&at= AE il AAF (DR == CDR A4S A$A|7lo=
M, Z C(DR-o]2lell <& (EP 239,400; PCT &X. WO 91/09967; 2 w|=r53] #| 4,816,567 &; w|=153] A
6,331,415 &; v=r53] A 5,225,539 &; H|=53] A 5,530,101 %; "W]=53 #| 5,585,089 &; w=r53] A
6,548,640 (W& AA7E & HAlAol Fa=m 1&drh)) Fdd ¢ vk, AViet & 1sE sHEt A
oA, AAAo= Sk wwke] QIzF 7F¥ EuQlE BIRIZE FORFE S Agete Al o3 XA FTE. A
A=, A7stE FAl= AdFAom dF R 7] H 7besiAle 957 FR 2717 AAF 3A Fo A 59
25 7l o3 AFE Az Aotk A QIFstE I H|U o] (veneering) Ev AT
(resurfacing)(EP 592,106; EP 519,596; Padlan, 1991, Molecular Immunology, 28(4/5):489-498; Studnicka
et al., Protein Engineering, 7(6):805-814 (1994); % Roguska et al., PNAS, 91:969-973 (1994)) X+ &
MEF (=53] A 5,565,332 ) (ol5 W& AAZE & BAAC Faz Agdhol o) AT 5+ AUt

Aztebe A Aol AREE= RIZE P E=r(F B T EF)e] AE2 ddde #2717 A A
ojtt. &9 "HAS (best-fit)" ol me}, HAAF FAo 7P ZvQle] MEE AE Qg 7p-mrdl
deo] dAl etejr el sl AEek.  olojM 7] AT MLl M Tk A7 LS 7] A3

Ao <zt T YA A(FR)ZA 4283} (Sims et al., J. Immunol., 151:2296 (1993); Chothia et al.,
Mol. Biol., 196:901 (1987)) (W& A7} & WA Fa= d&drh). % o2 BHS F = 54
54 92w e A FAY TE AEERYH fFHlE SAT ZHdAaE ARSET. 2 ZY e
AE tgee] Aoldt Qizkatd Aol Al 4% glth(Carter et al., Proc. Natl. Acad. Sci. USA, 89:4285
(1992); Presta et al., J. Immunol., 151:2623 (1993)) (W& AA7} 2 WA Fug <gHdT}).

lo = o 2

FAE 24 FLo] w2 A 9 v F AT D] FA9 A QAksAIA 5 drk. o
oA Fefol meh, AztstE FAS, B AE 9 zkstE AL -2 RS Agste] AV B oAE 9 o
S A 1ztstE A ES A Ao o Axdth. -z WYgIFEEd RdS S4Hes Qe
I den o= Jal ok SHvtEdA sk, AuE FH WYgIREd A9 e 33 A
B 725 dAsta Yeidle HFE Z2ORE o]&3 F gk, olF fzEHelY AANE V] FHE WYF
2EU A4 7FgdA] A5 A G #4, § TH o AFstE AV FH HAS2EA
sl dFE A= WVEY FAS &gt ol=EA ko], FR V& AEsta B35t I 54, AdE
o] 1A e digh Uk WsHo] AHHES 58 2 FY AEERNFEH 23T vk, drkF o=,
COR 71+ S Agel digk o] A3 Aola 71 AFdH oz Fofgir)

T Axe =d

A AAGE oA, & wEe (D3] dis] AAJE @A 7bA @ (schv) B (D28 % 4-1BBo] M XU Ewle
Gl S xFshe AEY E=dS xFEE Z)dE o didS 3gste WA EH nRNAE XS T AEE
aghgtth, 2o wmek, Exb digh g T oo dHS et 9 A =HelS xdehs AL
E=Wl, 2 (D28 ¥ 4-1BB9] MEY] =wWle] ©HE X st AEU E=WdS Eshelhe 7dE 9 diE s
FYsHE A71AEE mRNAS Edets AVETE £ SUE T AESS 383t = U2 AAFEHA,
A7) mRNAE A ETe] A F FHolx dhe] Ax AEo] Tl BdA),

Ao, A7) T AEE A7)0 B EAF D3/IR BT B A5E AFaie 484 D A7 T AE
of Eudel TAT AR AT dN=g AEARoRM FUAG. B wEe ) AHFE AT
& MPARE Ee ANATE T AZTS FUAIE At pEe s, oA 4] AT
FHE AATE T AZE AolE 100 FREt. 9 AN, 7] AEE F Hlw shie ME:
D3& WABTE. Aolo HAF olEe] Yrfolua sz RS ohAW, (3L WA AEE 47 471V
A Aze Fudeld WAL e o wwdn B2z 2gAY S a7 Jde o anae
e Hol® shube] AE: (032 BHSE ® o2 Azel 4T85 ATk oldF FEAge 4]
ANATE T ALY FHE AT & An,

w gAAG AN dolele] o8] §FHE uhsh o], B @AMl AAE WHE 9% 4] /AT T
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AES S oF 10 ®, 20 i, 30 ®, 40 =), 50 ®H, 60 wj, 70 ®), 80 =}, 90 ®H, 100 ®H, 200 =}, 300 =f,
400 ®f, 500 ®j, 600 ®j, 700 =i, 800 =i, 900 ®j, 1000 ®i, 2000 ®j, 3000 Hi, 4000 ©j, 5000 H§, 6000 =i,
7000 ®j, 8000 ®j, 9000 HH, 10,000 ®j, 100,000 Hi, 1,000,000 ®j, 10,000,000 i, T 1 oA % o]& A}
olf] BE AA e Fi AeuzbA A F7HE ¢ vk A AAFEHA, A7 T AlEE oF 200 WA oF
500 9] W92 SjET).
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7] NEE W5 7 5,199,9425 (o] FaR Q&R YA e AREst SR FuE

AAd, vl=r 7FEY 5,199,94250 ZIAE TUlE ol ZAE g2 Sul HY ol9d FrE %Tﬂr.
FaAe, T AX AL vy 2 Fue v 7159 5,199,942300 71AE Ad 2 AX A o, E
F3&[Dudley et al., J. Immunol., 26(4):332-342, 2003, for a Rapid Expansion Protocol (REP)]el] 7]A)
A e ge ﬂz}, AW, f1t3-L, IL-1, IL-2, IL-3 ¥ ckit BIE=E F7F2 £33},

GElNA, F71 T AES S S 47 T AlxsE desia

g = .

2 GAA e )AE ukel 2w 9A(E DMWOH 7148 vk} 22 AgA9de HEE vy g F

), dE So] 24N WU, o= B0 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,

19, 20, 21, 22, %+ 23A7Hd 4 vk, 2 WA F7FE 71AE vkl 22 g A A 71
]

upop @2 zhgAete] HEH)= BHu A ¢ vk, dF 591 1, 2, 3, 4,5, 6, 7, 8,9, 10, 11, 12, 13, 14¥
o1l 4 St

ol ri o oox

4

717 gl olojM wigA S ERE E

Ll

/A
40{'

9
b Ao ehe=s Aldet 9o, AEE AdelEAE W, ol AdEAA o 543 Al
EE AT fuz2 477 AgE Sles AJHAY B2 AVE 540F dv. dE £, 103] A
e AELS P10 wigEelet A3 o du. 13 widE, 5 AR YH AX dejd wE 13 vjdE
< P0o® FAZG. A7) 1A AldElE vhgoll, A7l AEE 22k M= (Pl == Al DEA 7% DP &
7] 22 Al Foll, 7] AEE 33 wGEP2 =5 A 2) So2 ", JE ok uHstES A
71ZF 2t v A wizbt & dSs & Blolth; weEbA wid=Y [ wivh = 1EHTEDP EA=S
Al Abele] 717F &b AR F(F Je wi7tke] #)& g dAE, dE Eol HIAIGA R AY Ei,
714, A, B Al Abe] o] Aol et Wkt

8 WA ¢F 149 = T Alole] 199 AHgEke] AlzE Fot vl
A FAL A L ASA Fas JAE, dE Eo] 84 (d: Aol e
), Qe F7-2(1L-2), Q<=d, [FN-y, IL-4, IL-7, GM-CSF, IL-10, IL-12, IL-15, TGF-B, 2 TNF-

a, B FH7A 3AE AE ASFS 9% d99 g HIHAE 4T & e AFS aA (4 HaA =
& Wi mE RPMI wiA] 1640 =¥ X-H|H.(vivo) 15, 2AH(Lonza))E T3, A7) AT ASS 93 o=
A7 A= v Aoz A|GGA, SeavldlolE, 2 YA, & 5o N-olHE-A|2HA 2 2-HTAE &

22 ERAT WAL ot YEF AFWolE, % vighdel YR, FAYeIAY £t A Fo
(s ) E== 99E TR A, W/EE T AL A% 2 Sl FEF do AEAN(E)] B
=]

R L
RPMI 1640, AIM-V, DMEM, MEM, a-MEM, F-12, X-#]X 15, % X-#H]2 20, FHw7o] A (Optimizer)E X%

ok 01)1
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S0l ABVE; me AEANY 5 Aok, ) dELxE 284, JFVE, FB, 93 A=, Ad, FF
M, BAEE AR, A, B 034 248 EE degdde] gU8 A% F . w3, ERsE A
FE AE e AGE AEFR] e 08 24 AEAY AEHAR wES &8ss AT FE . Z
P AAGE A, B by sjEgAE Jtadola &g, YUY, A A R AAE xshe &ad V)
Ad AgAet 2 8o FAE vtaA 2E=2A JIAE 5 AT

EHAE 2 HAAMdAE AAATE 249 del2ZA ARgEtt. ey, 2 3EE sjElAR AgE R
gomn, witA wjEZX EE mlEgaSold §ol7t EAISHE oftdALt olE &oE, AE FA EE AX
w35 F&atar, AAAREeH, AL W-FRg o)A e AT -5 2T A AMEEE B
o 1 7 I

=

FalA AR AR £3E 8T ¢ de vE 22 2 AAE EFstE FoR dEdof g,
kA8 A FAHE

ofAISHA A ES B WA TIAE ukeh 2
HA, HMA E= FFAe E

Els
T, Z2TCIE ¢ dF T g stE,
2] =

A 2EW, 4; FePES EE ol dE Eof 2 =
EDIA & ZTEAE FANGA (o $448 SFvE); D REAS EET 5 A, B uge 24E
vlH e A Relgo® AFskitt

2 ool ook EAES AnSAA SHE(EE dUeaa shs) Awel A3 WAow Feld & 9
A7) FolF U Fol WME: BAe] 27, % B A9 49 % FFES 2L ARl oJa A4 AolA
W, AP FolFe 94 Agel od 248 FE Ao

B gl A8 ZE T AZE Easls okey RS 10

]
210" AE/kg AZF()E WS ZE A5 @ 2o FolFow FoF = Ak, T
17] FogdA] 473 Foq4T 4 vk, A7) & Q
F 4= gt} (2 E9], &3 [Rosenberg et al., New Eng. J. of
2t HA4Q1 Fo®g @ A= HAES, A7) #3xE 2 %
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YolE % FK506, A,
EAl, R0, ARlEF R A Y, FK506, hapulolal, vlo]lmHEAal, AE|Zo]= | FRI01228, AlE
, 2 AL A AR 5 Q. olE RS Ze oFEA XageiA| ZAFHAERAYY Y
FK506)S AAISIAY = A oA frd AZdd] F23k p70S6 71uvkAl (gtyuto] )& A s, (Liu
et al., Cell 66:807-815, 1991; Henderson et al., Immun. 73:316-321, 1991; Bierer et al., Curr. Opin.
Immun. 5:763-773, 1993). 7} AAIFHlA, & wye] M¥ ZHES SxolA =5 ]2, 3}sta WA,
A5 Eo] EFUE, F-FH AP SRERD), APelERI A=, Ee FH, oE Eo (KI3 Ex
CAMPATHE Ab&ste T AE A7 8w 7 (& 5ol 47 Hdoll, 3718 54
sty T OE AAFEHCA, 2 2o ME 2AES B-AX AA 8, 95

=



[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

S=50ol 10-2583138

dE 5ol dFmatel olojA Fefdn}. dE o], o AAFGHAM, A= 18 Fetayel I xFE A
SOl olojA, 2 dA ZVIAE o4& A& 5 odvh. BHE AAGECAA, A7) oldel ofojM, A= £
Do SoE ue Axe FdE weth. F7he AAFHAA, SdlE AZE FE A Ee el oo
Fof g

Al Al Fojstia) shm 7] Ame] TR AR W] AAd A H AR FEAl e MEd A
ofth.  QIZF FolE AR FofRe] AVIEAS Gl Eok-edd Aol met FPT = g dE 59
CAMPATHell cheh &2 dnbeom Al shxpel 49 1 WAl oF 100 mge] M2, t7l= 1 WA 3049 71t
Fot Wi Fojd Aotk whgrA 19 8FE sl 1 A 10 mgolut, A9 g STl 40 mg o]t
Hop & &) A = AT (=53] Al 6,120,766 2ol 71A1E)

el F8% 4 odv ¥ % 2R AAdEd A" SR AYER ARHA FHE FEOIH.
sh719] AAldEE, & @] A, So R ould @y ® A5 g Az 30 ARl oigk A d A =
Z1AeE @A Fal ok SRl FRIbECA Agar] AAsl AAeH, o= wEAbEe] 5] WHoRA
sk WelE At s et

o] AAE, g8 eEA e ¢, 224 At 718 23, MAESH, Mx AES, A

e 58 19 87k o3 HAel vk, AV B2 VIRES 4
g E9] 37] o FE3] Ao dul: "Molecular Cloning: A Laboratory Manual", fourth edition
(Sambrook, 2012); "Oligonucleotide Synthesis" (Gait, 1984); "Culture of Animal Cells" (Freshney,
2010); "Methods in Enzymology" "Handbook of Experimental Immunology" (Weir, 1997); "Gene Transfer

¢

Vectors for Mammalian Cells" (Miller and Calos, 1987); "Short Protocols in Molecular Biology"
(Ausubel, 2002); "Polymerase Chain Reaction: Principles, Applications and Troubleshooting", (Babar,
2011); "Current Protocols in Immunology" (Coligan, 2002). ©]& 7|¥& 2 dge] Ze|wEeoEHs 2 &
B =] Ao A8 & Jdom, I AAY & I F3 W AAd nyE 5 k. 54T AAEH
So 53] #§&3 7IMES 517] AAelA == Aot

A& Al A o

2 A gr]e] AF ArdE FxE FIE A AiErt. olelg AAde A dHe] Ao ww A
sHH, g2 HAEA e @ Asls Adew oEHA duvh. wEbA, 2 22 shr]e] Al Ay
v AoR A A= M, 237 ol AlgH wAle] ARE HulsA= qlejo 9 KE WMPS EFH
Sh= Ao A ofok gt

Fobel 4 glol, BelAE A%@ AW 2 svle) AAdE Agstel X wge] HYBS A% 2 ol§a,
APE RS AT F o AoR A, wed, sl AAds Bowwel A AxdE A
Aoz v, B el ynx Bug Ades Aow sAHeln: sy,

ool AR AF Fald AREE AR 9 o] gl Y]sH.

Ag# AAF (IVT) mRNA #E 9] ZA]. BEE §AAE FAsta/sAYU SEA7LL, TNz o] 87l53%
Ad ARE o]838te] PRE olE ZHalith. PR =& GFPE pGEM-GFP.64A= thA S pGEM.64A 7Rk HE]
W2 AREadste] F/lFoR o713 AE ARE 2= pGEM.64A 79+ IVT WE S A,

RNA A E3hg AP (IVD). A d3W @AF 71E, A0, mMESSAGE mMACHINE® T7 Ultra (Ambion, Inc)E A&
3to] IVT RNAS AAd3FeiTh.  IVE RNA A ES RNA AA ZTZEZ oA, RNeasy VY 7]E (Qiagen, Inc.,
Valencia, CA)E AF&3le] AA|stt. AAE RNAZS 9F 1-2 mg/ml 9] RNase?} = & o &A%},

T AIE2 RNA A7|HF. PBUC =& SUHE T AlXE A7|HF3ta, ©|5 OPTI-MEM (Invitrogen)o 2 33] A3
33 1-3 x 10 /mle] HE =2 OPTI-MEM =] A, ololA, 0.1 mle] MES 10 uge] IVT RVA (I
= AAlE HEep Zol)e} A Eetetar, A7 HE7], oA, BTX EM830 (Harvard Apparatus BTX, Holliston,
MA, USA)E AFE-3te] 2-mm 78] ol X A7 HF&% .

T AX A= 2 20, PBMCE &-(D3 scFv-28BBE I Y3l RNAS A A7) dF38al, 300 p/ml [L-22 H3E=
F R10 vj#] ol wjoFslEtt. A7|HF 39 &= 7[Hoz Adnlt) [L-28 X33 AEZ HA S v FE
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[0207]

[0208]

[0209]

[0210]
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[0212]

[0213]

[0214]

[0215]

S550ol 10-2583138

A7rekdnk. A= 99 F T Axe B3y 9 75 S AlFsgith. (D3/CD28 M= A=E T AE, T OKT3
A S PBMCY] A7 o2 U9 T AES xTom ARt

AZIAFTEA T AE Y CAR HE. AXE AlH3ta FACS &FH (PBS + 0.1% YEF oF&o]= 2 0.4% BSA)

%ﬂ]ﬁaﬁﬁﬂn HeE-3XE gE& 94 -9l F(ab)2 A (73 schv §) & -3t &-F(ab)2
(Q17r scFv &) (Jackson Immunoresearch, West Grove, PA)E A7 AN Xo] H7}&taL, 4 CTolA 258 ot oF
ol dsla, o]ojx, olE 23] AU olojx, AEXE IF:dF2rA-AAHA-2~EFEH|T  (BD

Pharmingen, San Diego, CA)So & A&},
ELISA 2 Fuld2 (luminex) AA. ¥4 A (D195 HdsE oldt % AEFE A star, R10 vl
o

(Corning) 9]
|2 AH

Fol 10" AE/mLE ARt 1x10719] Ztzte] %A Hl% 43S 96 4 B v %—alo
2A8 4 (duplicate well)oll H7}skdct. &37] T Al
&3, R10 2o 10" AE/mLe Aestdet. 1x10 49 &7
wH AEst FA et %ﬂi,TﬂE%Eﬁ%ﬁzQ%ﬂ%AME%ﬂiaﬁﬂ.
Coll Al 18 WA 20 A7F Bk AFwleldagict,  clFHleld T, gANEe FAw
ELISA 774 (Pierce, Rockford, IL)& Sa&3}it}.

PM
:::‘,
og.
=
rO
o M
)
[t
©
(@]
=
=
=
=Z
=
)
N
L
OH
_>.:

(D1072 PA. AEEZ 96 9 ZeolE F 160 w0 9 RPMI W= Fo 1:19] E:T (10° &%7]:100 )= =
Hol'galdrt. 20 wo v 3o rHA-FAXE &-CD107a 34 (BD Pharmingen, San Diego, CA)E H7}sta, A
7l AEE FA 2% (Golgi stop) H7F A 1A1ZF 59F 37 CTollA dFHloldsta, = & 2.5 A7+ B3t Q5
o] Aaktt. 2.5 AIZF 3 10 w9 FITC-3-CD8 % APC-Z-CD3E H7lstar, A7) AEE 37 CTollA 30& F<t
SlFHloldstdtt.  QfHlold F A AZS FACS ¢Edow 13 AHskith.  BD FacsCalibur (BD
Biosciences)E ©o]&3te] FAlEZ F4& 353, FlowJo (Treestar Inc, Ashland, OR)E ©] &3l o5& &
A8kttt

FZAHEA 714 CIL AA. Nalm6-CBG (%= PDL1 T HVEME HZ =¥ Nalm6-CBG) S s, sl7|eh 2
o] Mgy WA FAHAZA 714 NESA T FZF (CTL) AA o] & A&t Nalm6-CBG Al EE A1F
a3 R10 W% Zo 1 x 10 AE /ml= ARSI, 100 £09] BG-FAE MES Aold wjge T A% (o
30:1, 15:1 F)F §7 37 CollAl HhA Qlfele]dataivt. 100 xo] 7] E3ES 96 4 WA Fu)wen]El &
°|E (luminometerplate)® %7]aL, 100 o] 71&S& H7fsta, WdS 54 543

AqEdH s 1

caggctcctgcacagtgactacatgaacatgactccccgecgecccgggeccacccgcaageattaccagecctatgecccaccacgegacttegeagecta
tcgctccaaacggggcagaaagaaactcectgtatatattcaaacaaccatttatgagaccagtacaaactactcaagaggaagatggetgtagetgecgatt

tccagaagaagaagaaggaggatgtgaactgtaa
AEHE 2

gaggagcaggctcectgcacagtgactacatgaacatgactccccgecgecccegggeccacccgcaageattaccagecctatgecccaccacgegacttege
agcctatcgetccaaacggggcagaaagaaactcctgtatatattcaaacaaccatttatgagaccagtacaaactactcaagaggaagatggetgtagetg

ccgatttccagaagaagaagaaggaggatgtgaactgtaa
AT 3

atg gcg cgc ggec ctc cag ctt ctg ctc ctg agc tgec gecc tac age ctg get ccc geg acg ccg gag gtg aag gtg
gct tge tcc gaa gat gtg gac ttg ccc tgec acc gcc ccc tgg gat ccg cag gtt ccc tac acg gtc tcc tgg gtce
aag tta ttg gag ggt ggt gaa gag agg atg gag aca ccc cag gaa gac cac ctc agg gga cag cac tat cat cag
aag ggg caa aat ggt tct ttc gac gcc ccc agec cge cat gaa agg ccc tat tcc ctg aag atc cga aac act acc
agc tgc aac tcg ggg aca tac agg tgc act ctg cag gac ccg gat ggg cag aga aac cta agt ggc aag gtg atc
ttg aga gtg aca gga tgc cct gca cag cgt aaa gaa gag act ttt aag aaa tac aga gcg gag att gtc ctg ctg
ctg gct ctg gtt att ttc tac tta aca ctc atc att ttc act tgt aag ttt gca cgg cta cag agt atc ttc cca
gat ttt tct aaa gct ggc atg gaa cga gct ttt ctc cca gtt acc tcc cca aat aag cat tta ggg cta gtg act

cct cac aag aca gaa ctg gta tga
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S50l 10-2583138

4

fol

M

atggatccccagtgcactatgggactgagtaacattctctttgtgatggecttectgetetetggtgetgetectctgaagattcaagettatttcaatgag
actgcagacctgccatgccaatttgcaaactctcaaaaccaaagcectgagtgagetagtagtattttggcaggaccaggaaaacttggttctgaatgaggta
tacttaggcaaagagaaatttgacagtgttcattccaagtatatgggecgcacaagttttgattcggacagttggaccctgagacttcacaatcttcagatce
aaggacaagggcttgtatcaatgtatcatccatcacaaaaagcccacaggaatgattcgcecatccaccagatgaattctgaactgtcagtgettgetaactte
agtcaacctgaaatagtaccaatttctaatataacagaaaatgtgtacataaatttgacctgctcatctatacacggttacccagaacctaagaagatgagt
gttttgctaagaaccaagaattcaactatcgagtatgatggtgttatgcagaaatctcaagataatgtcacagaactgtacgacgtttccatcagettgtct
gtttcattccctgatgttacgagcaatatgaccatcttcetgtattctggaaactgacaagacgeggcettttatcttcacctttctctatagagettgaggac
cctcagcectccecccagaccacattecttggattacagetgtacttccaacagttattatatgtgtgatggttttctgtctaattctatggaaatggaagaag
aagaagcggcectcgcaactcttataaatgtggaaccaacacaatggagagggaagagagtgaacagaccaagaaaagagaaaaaatccatatacctgaaaga
tctgatgaagcccagegtgtttttaaaagttcgaagacatcttcatgegacaaaagtgatacatgtttttaa

MEHT 5

atggaatacgcctctgacgcttcactggaccccgaagecccgtggecteccgegecccgegetcegegectgecgegtactgecttgggeectggtcgegggg
ctgctgetgetgetgetgetcegetgecgectgegeegtcettectegectgecectgggecgtgtecggggctegegectegeceggetceegeggecageccg
agactccgcgagggtcccgagetttcgeccgacgatcecgecggectettggacctgeggecagggeatgtttgegecagetggtggeccaaaatgttetgetg
atcgatgggcccctgagetggtacagtgacccaggectggcecaggegtgtecctgacggggggcctgagcectacaaagaggacacgaaggagetggtggtggece
aaggctggagtctactatgtcttctttcaactagagetgeggegegtggtggecggegagggetcaggetecegtttcacttgegetgeacctgecagecactg
cgctetgetgetggggecgecgeectggetttgaccgtggacctgecacccgectectecgaggetceggaacteggectteggtttccagggecgettgetg
cacctgagtgcecggcecagegectgggegtcecatcttcacactgaggecagggcecacgecatgectggeagettacccagggegecacagtettgggactcette
cgggtgacccccgaaatcccagecggactceccttcaccgaggtcggaataa

MEHT 6

atgcagatcccacaggegcecctggcecagtegtcetgggeggtgetacaactgggetggeggecaggatggttcettagactccccagacaggecctggaacccec
cccaccttctecccagecectgetegtggtgaccgaaggggacaacgecaccttcacctgecagettcetccaacacatcggagagettegtgetaaactggtac
cgcatgagccccagcaaccagacggacaagetggecgecttecccgaggaccgcecagecageccggecaggactgecgettecgtgtcacacaactgeccaac
gggcgtgacttccacatgagegtggtcagggeccggegcaatgacageggecacctacctetgtggggecatctecctggeccccaaggegcagatcaaagag
agcctgcegggcagaget cagggtgacagagagaagggcagaagtgcccacageccaccccageccctcacccaggecagecggecagttccaaaccctggtg
ttttgggtgctggtggtggttggtggagtcctggettgetatagettgetagtaacagtggectttattattttctgggtgaggagtaagaggagcaggetce
ctgcacagtgactacatgaacatgactccccgecgecccgggeccacccgcaagecattaccagecctatgecccaccacgegacttcgecagectategetcec
taa

MEHT 7

attcaaacaaccatttatgagaccagtacaaactactcaagaggaagatggctgtagetgecgatttccagaagaagaagaaggaggatgtgaactgagagt
gaagttcagcaggagcgcagacgeccccgegtaccagecagggcecagaaccagetctataacgagetcaatctaggacgaagagaggagtacgatgttttgga
caagagacgtggccgggaccctgagatggggggaaagccgagaaggaagaaccct caggaaggectgtacaatgaactgcagaaagataagatggeggaggce
ctacagtgagattgggatgaaaggcgagcegcecggaggggcaaggggcacgatggectttaccagggtctcagtacagecaccaaggacacctacgacgecct
tcacatgcaggccctgecccctcegetaa

=l 7iAE A7 Ao daE shrlel Z1AR.

(D3 OKT3 FA=Z A=FE T AXE9 o] &7 (D3 scFv-28BB RNA A7 HFE T AX Fl. (D3l sl
AAE FA (0KT3 e HLD)ZHE ) dd 7Ma &8 (scFv) Z=delS gAdsta/a A PRE SZ A7),
(D8 W& =wel, (D28 H 4-1BB AEW Az dgd =wole] AASaL, pGEM.64A RNA 7]¥ HE] Y& MBEIE=
datdth (= 1). A7) W39 pGEM.64 ZHAE (0KT3-28BB RNA =X H5L1 RNA)ZH-E| RNAS FAlsta, o=
2z Pl el (PBMC) WZ A7I-Esinh. 2719] A4 PBMC SAZEE 5% PBIC & FolA T A=
SUE #Hrtekdth. OKT3-28BB RNA 7|1 & Zdl€l 7] PBMCE -CD3 OKT3 g} Qlfwlo] sk PRUCS}
wEkick.  AdE, OKT3-28BB RNA A71HE & Sdigd T AXE7F 0KT3 & A= 3o T AE SuintE a3

Holdvk= AS dsshidt (= 2).

,_’__6
.
,_’__6

=

(D3 scFv-28BB RNA A7)|AF9 PRBMCERE ZFU® T AXE OKT3 34 A=FE T AX9 A8 8IS e
w, Bt} 53 577 715 7HAT. K139 3 PBMC A=, 3-(D3/3-(D28 ZEE H|= (Beads)$} 7

_30_
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AAE T AE 2=, E= OKI-28BB RNA W=+ H5L1-28BB RNAS} &7 PBMC H7]|HFS H]E3, Aoldh whyo=
ZE T AlE 239 S Jriettr. Axbs, OKT-28BB %+ H5L1-28BBE W3l RNASH 37 PBMCY 7]
AFgoz 58 T AZ Eddo], KI3 A9t g7 A== PBCEHEY T AX Y [d49 adr] 7]
o] T AE (CD45RO+/CD62L-) 33} FAFSE wbd | 3-(D3/3-(D28 = =g T AEs= g3 54 719
EAF (CD45RO+/Cd62L+) & HERITHE A& Y53k dth (= 3).

T AIXZE (D19 CARE =WQ3h= RNASH 3] d7|dge $9 7|5Ad dis)l F712 Hrisiglt. A7|dsd
(D19 CAR RNAS] Wtde Z4zhe] T AETH FASIATE (= 4). OKT3 A x-=-8 PBMC, OKT-28BB RNA 7]
=% PBMC, H5L1-28BB RNA A7]:H 3% PBMC, 2 3F-CD3/3-CD28 M= A-=+¥ PBMCER-E] 5% (D19 CAR RNA
A7AFE T AZETS, (D19 FA FU¢ AEFA Nalm6d A 27 T AlES F5-AFuo]d3 F (D107a 4
3 zdo s HrFskglth (= 5A 2 5B). A=, OKT-28BB RNA A7 FE T AlEolA, OKI3 &4 L& 3)-
(D3/3-CD28 vl =& A=¢ T *ﬂioﬂ/ﬂ Hr} =& 539 (D107a H3HS 912319k, OKT-28BB RNA 7| HZH

PRBMCEH-H +5 o Aoz FHIEAl. OKT3 @A 2 (D3/CD28 BHI= =¥ T AEHT} HU}

A T
sagk 71sds e

AE=, F-F

FTAT B2, 29X FEA € AEFRIS ZP = RNASH 37 SA-A7AF 2
F7he AFF. RNA AV|HToR FUR #AE F7bske 2lo] RNA K713 PBMCS] S el
AEZE F712 A4 A Agar] flske], = 10 WE ¥ upe}d o] OKT-28BB RNAE
A AR, 2904 FEA Ee AEIRIS FYsks RNASH $ E3Ekit. RNA WU
S8 T AXe 388 9 71548 K13 A 1 A=E PBMCERE 5% T Alxe} vjasgle. a3y &4
6o “A)EHCl. OKT-28BB RNA A7|HTo2RE 459 T AE (0K[-28bb-1)+ OKI3 &4 A=ouiy 4%
T AEo} vlmale] F4 7] T AL FH3 % e oF 25.08%9] OKI3 34| A= mRE 59 T
thH] oF 54.54%°] OKT-28BB RNA 7] 30 & 5 E T;ﬂ T M7} CCR7/CD62L o] kA MEQIT}.

Mo bt

to], AlEZeAAL 1 (PD1), (D83, (D86, 4-1BBL, PD1-CD28 Wi IL-218 F9Q3t= thE RNA®F OKT-28BB RNA
oto] AZAFTL T AE S Z7HA% Y. OKT-28bb-2 2 OKT-28bb-6°141, T A|XE ZtlE= oF 64.85% (OKT-
28bb-5) WA °F 69.21% (OKT-28bb-3)= 7= 7} ATk, OKT-28BB RNAS} w5 o 2 7|3 -3-% PBMCEH-E
FE9 T AXdA PD1L @A8] AgzdEgar, o ] WHaj, OKT-28BB RNA A7) H#H PBMCEY-E 5% T Al
3 o)A oF 32.37%9] PD1/CD27 olF %A ME7F HEE I, OKI3 84 A% PRMCEFEH +5% T X Fd
A 6.24% PD1/CD27 o5 A4 AE7F AEHATG. =3I, T Aﬂ o @A B0k THE RNAS BA-AI7| AT
AR Zvhe T AlET¢] OKT-28bb—6 (9.30%) % OKT-28bb-2 (14.08%)oll 4] PD1 &S ZAAZ T},

A HE-7vt (= 7) 2 1L-2 (= 8)2 A|EFF] A4S (D19 CAR RNAZR #7]dFd Sdl® T AlE (CD19 CAR
Z)FoNA F71skar, (D195 Ldshe= MOW T AxzFet A QAdlol st  thE RNASE FAI-A
%‘ A}, Aol3 (D19 FU% A EF9 AFHo] A3t & (D19 CAR RNA T A|E2H¥ #u]gd IFN-7vh7) o
o &2 FE¥ATt.  OKT-28BB RNA®} wﬂ A7) EH PBMCEH-E] 4259 (D19 CAR RNA T A7}, OKT3
% PBMCZH-E] 453 (D19 CAR RNA T M¥RT o &2 379 IL-28 #4330,

(D19 CAR RNA T Al &3 58S 53 A3, (D19 CAR RNA T AI®E, (D19 ¥4 AEF<] Nalm6 =
PLL1 == HVEME FA=YE Nalm6 37 S1Fdloldstgdet. &3] 48 UK (D19 CAR RNA T A=, T4
© 2+ OKT-288bb-2 2 OKT-28bb-40lA ZFAFSTh (= 9). o]<k w2, (D19 CAR RNA 713 F% OKT-28bb-
1 2 OKT-28bb-3 T AlEolAel &a 242 PBNCY OKT3 34 A=Fo 25 E 5% (D19 CAR RNA T MN=EWF

53Tk, OKT-28BB RNA 7|H &0 = Zthe (D19 CAR RNA T AlXE= Ho 28 F4 719 T AxE AAshd
A, o5, FE a¥7] 719 AEQD 0KI3 A A=9 T AETE a38o8 T4 AXE AHEE & ddnt
= 10).

Adel AR, 0%l NSG PF-2~5 16 Nalm6-ESO-CBG= (@) FAFSIATh. 7o), 1x10° NY-ESO-T TCR
(1G4 TCR) RNA H7]7 &% OKT3-28BB RNA T A3 (RNA-T) = (D3/CD28 M= T A (Beads)E (™)) FA}
sholth. FF FetE AAL GstE RyHHEt. = 112, Beads AHE T AlEHET T(RZ A
RNA-T A|EZo A Bt} F5e T4 RS 3E30S =A%,

dEjufolf o] RNA-T MERe] FALY &8-S A7) S8, 19 == 296 RNA T AXE FAsAL,

0.5ml, Iml E& 2ml/L2 T35 24 € Edo)ES 1.5 x 106/m19] AZ sEs EA8qltt. 0.1nl9] 59
=

4D5.BBZ @Eubolel 2 W (5x107/mle] A7) 7+ e Frbalath. 19 Ei 2906 o
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Eufolels WEIE AAE uieh o] 749 TEE ODE (D3/0028 M= AFH T Axe] Aokt A% 9
U, FUE T AEE FAEYY OR B AE S st HAX B4 QAR (£ 12).

% 130 ©AE Aaks, deuloleaR FAEANAG n-FAEYE RNA T AE B R D3/0D28 W= A
S8 T AEAA BF Egor FuEdte Ae vt

kA Al EFECQL SK-0V3, MCF7
B o7 (D107a HEE 7

a2
o]o] A, dEjHlo]E AR 3 T A, ®+= Beads A=8 T A|EE Her
2 MDA231E, = Her2 A £ AEFQ MDA468E 4A|7F Bk A=3tar, A
Z3lgt. & 14 Far.

by B0

vlolel a2 FAEYPHE RNA-T AlZoA A AEFIQ] ABAHS Beads 2= T M} vlasglct.  @Ento] e
%@E%‘ RNA T M3, T Beads AH=E T A|EZ, Her2 %Al A EF<Q SK-0V3, MCF7 2 MDA231, &

é ZoF A9 MDA468E 44X 7+ Fek AFEFT), %HH QlF o] A3k 3 ELISAR A ETFIQ #3& &
A5 A9 (% 15), dEuto]ly A2 FAEAH RNA T AlEE Beads A5F9 T AlE 1o ¢ & [L-2 2 IFN-

welol Agd 7o BE 53, 55 29 L 39 A4 WEe 1 QA B FuE AgEr. ¥ @
ol 54 AN Fastel AAHRo, B odmel A4 AbF L WIS yolud gu B wdel e
A B weel Yol ols) wekd 4 drke Zlo] AWsth. ARE BT W E oY BE A 2
Sk MEe wPshe Ao dawn,
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<210> 1
<211> 1263
<212> DNA
<213> Homo
<400> 1
atggcactgc
ccccaggtge

atgtcctgca

cgteegggge
tacaaccaga
tacatgcagt
tacgacgacc
tceggeggceg
cagagtcccg

tccagctcceg

tggatctacg
tccggcacta
tactgccagc
aacaggegcgg
gcgtcgcage
cacacgaggg

ctggettgct

aggagcaggce
cgcaagcatt
ggcagaaaga
caagaggaag
taa

<210> 2
<211> 1269
<212> DNA
<213> Homo

<400> 2

Sapiens

ccgtgaccgce
agctgcagca

aggctagtgg

aggggctega
agttcaagga
tatcaagtct
actactgtct
gggggtcecegg
caatcatgtc

tgtcctatat

acaccagtaa
gttacagtct
agtggagctc
ccgccaccac
ccetgtecct
ggctggactt

atagcttgct

tcctgcacag
accagcccta
aactcctgta

atggctgtag

Sapiens

cctectectg

gagtggegcet

gtataccttc

gtggatcgge
taaggccacg
gacctctgag
ggactactgg
cggcggegec
cgcaagcccce

gaactggtac

gctggcecagt
caccatctcc
gaacccattc
gacgccageg
gcgeccagag
cgcectgtgat

agtaacagtg

tgactacatg
tgcccecacca
tatattcaaa

ctgcecgattt

ccectegege

gagctggcecc

accaggtata

tacatcaatc
ctgaccacag
gactccgetg
ggccaaggcea
tceggegggg
ggagagaagg

cagcagaaat

ggegtgectg
gggatggaag
accttcggtt
ccgecgaccac
gegtgeegge
ttttgggtgce

gcctttatta

aacatgactc
cgcgacttceg
caaccattta

ccagaagaag

tactcctgca
gceeeggege

ctatgcactg

ccteceegegg
acaagagtag
tgtactattg
caaccctgac
ggggtagtat
tgaccatgac

ccgggacttce

cacacttccg
ctgaggacgc
cggggaccaa
caacaccggce
cagcggeeges
tggtggtggt

ttttctgggt

cecegeegecece
cagcctatcg
tgagaccagt

daagaaggagg

_49_

cgccgecaga
ctccgtgaag

ggtgaagcag

ctacaccaat
ctccacggcec
tgcgaggtac
tgtaagttcc
cgtgctgaca
gtgtagtgct

ccccaagaga

cggcagtggc
cgctacctac
gctcgagatc
gcccaccatce
gggegcagtg
tggtggagtce

gaggagtaag

cgggceccacce
ctccaaacgg
acaaactact

atgtgaactg

60
120

180

240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260

1263

S50l 10-2583138



atggcactgc

cccgacgtge
gtgtcgtgcea
gcececeggece
tacgccgact
tatatggagc
tacgacgacc

ggggaagegga

cagatgaccc
tgccgegegt
cccaagcegct
gggteegggt
gcaacttatt
gtggaaatca

accatcgcgt

gcagtgcaca
ggagtcctgg
agtaagagga
cccacccgea
aaacggggca
actactcaag

gaactgtaa

<210> 3
<211> 624

<212> DNA

ccgtgaccgce

agctcgtgca
aggcttccgg
agggcctgga
ccgtgaaagg
tgtccagtct
actactgcct

ccagcactgg

aaagtcccag
ctcagtctgt
ggatctacga
ccgggacaga
attgccagca
aggceggecegce

cgcagcccct

cgagggggct
cttgctatag
gcaggctcect
agcattacca
gaaagaaact

aggaagatgg

<213> Homo Sapiens

<400> 3

atggegegeg
ccggaggtga
ccgcaggttc

gagacacccce

gcctcecaget
aggtggcttg
cctacacggt

aggaagacca

cctectectg

gtceggggcece
gtacacgttc
gtggatcgge
ccggttcacc
ccgcagcgag
ggactactgg

ctcgggceggc

ctcgetgage
gtcctacatg
caccagcaaa
ttactcgctc
gtggagttcc
caccacgacg

gtceetgege

ggacttcgcc
cttgctagta
gcacagtgac
gcectatgece
cctgtatata

ctgtagctgc

tctgctectg
ctccgaagat
ctcetgggtce

cctcagggga

cceetegege

gaggtcaaga
acgaggtaca
tacatcaatc
attactaccg
gatacggcca
gggcagggaa

tcegggggtt

gccagtgtcg
aactggtacc
gtcgectegg
acgatcaact
aaccctctga
ccagcgeegce

ccagaggcgt

tgtgattttt
acagtggcect
tacatgaaca
ccaccacgcg
ttcaaacaac

cgatttccag

agctgegect
gtggacttge
aagttattgg

cagcactatc

tactcctgca

agccaggegce
cgatgcactg
cctetegegg
acaagtccac
cgtactactg
ccaccgtgac

ccgggggtge

gcgatcgegt
agcaaaagcc
gegtececge
cgetggaggce
cctteggggg
gaccaccaac

gceggecage

gggtgetggt
ttattatttt
tgactcccceg
acttcgcagc
catttatgag

aagaagaaga

acagcctgge
cctgcaccgce
agggtggtga

atcagaaggg

_50_

cgccgcecaga

ctccgtgaaa
ggtgeggceag
ctacacaaat
cagcactgcc
tgccegatac
agtgtcttcc

cgacgatatc

gaccatcacc
cggtaaggcc
ccggttcage
ggaagacgcc
tggcacgaag
accggcegecce

88Cg8L8LLC

ggtggttggt
ctgggtgagg
ccgeeecggg
ctatcgctcc
accagtacaa

aggaggatgt

tcecegegacg
ccectgggat
agagaggatg

gcaaaatggt

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020
1080
1140
1200
1260

1269

60
120
180

240
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tctttcgacg

agctgcaact

agtggcaagg
aagaaataca
atcattttca
ggcatggaac
cctcacaaga
<210> 4

<211> 990

<212> DNA

cccecageceg

cggggacata

tgatcttgag
gagcggagat
cttgtaagtt
gagcttttct

cagaactggt

<213> Homo Sapiens

<400> 4

atggatcccc

tctggtgctg
caatttgcaa
gaaaacttgg
aagtatatgg
cagatcaagg
attcgcatcc

atagtaccaa

cacggttacc
gagtatgatg
atcagcttgt
gaaactgaca
cctcececcag
atggttttct

aaatgtggaa

atccatatac
tcatgcgaca
<210> 5

<211> 765

agtgcactat

ctcctctgaa
actctcaaaa
ttctgaatga
gccgcacaag
acaagggctt
accagatgaa

tttctaatat

cagaacctaa
gtgttatgca
ctgtttcatt
agacgcggct
accacattcc
gtctaattct

ccaacacaat

ctgaaagatc

aaagtgatac

ccatgaaagg

caggtgcact

agtgacagga
tgtcetgcetg
tgcacggcta
cccagttacc

atga

gggactgagt

gattcaagct
ccaaagcctg
ggtatactta
ttttgattcg
gtatcaatgt
ttctgaactg

aacagaaaat

gaagatgagt
gaaatctcaa
ccctgatgtt
tttatcttca
ttggattaca
atggaaatgg

ggagagggaa

tgatgaagcc

atgtttttaa

ccctattcecce

ctgcaggacc

tgcectgceac
ctggctctgg
cagagtatct

tccccaaata

aacattctct

tatttcaatg
agtgagctag
ggcaaagaga
gacagttgga
atcatccatc
tcagtgcttg

gtgtacataa

gttttgctaa
gataatgtca
acgagcaata
cctttctcta
gctgtacttce
aagaagaaga

gagagtgaac

cagecgtgttt

tgaagatccg

cggatgggca

agcgtaaaga
ttattttcta
tcccagattt

agcatttagg

ttgtgatggce

agactgcaga
tagtattttg
aatttgacag
ccctgagact
acaaaaagcc
ctaacttcag

atttgacctg

gaaccaagaa
cagaactgta
tgaccatctt
tagagcttga
caacagttat
agcggectceg

agaccaagaa

ttaaaagttc

_51_

aaacactacc

gagaaaccta

agagactttt
cttaacactc
ttctaaagct

gctagtgact

cttcectgctce

cctgeccatgce
gcaggaccag
tgttcattcc
tcacaatctt
cacaggaatg
tcaacctgaa

ctcatctata

ttcaactatc
cgacgtttcc
ctgtattctg
ggaccctcag
tatatgtgtg
caactcttat

aagagaaaaa

gaagacatct

300

360

420
480
540
600

624

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960

990
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<212> DNA

<213> Homo Sapiens

<400> 5

atggaatacg cctctgacge ttcactggac cccgaagecc cgtggectece cgegeccecgce 60
gctcgegect geegegtact gecttgggee ctggtegegg ggetgetget getgetgetg 120
ctcgetgecg cctgegeegt cttectegee tgeccectggg cegtgtecgg ggetegegec 180
tcgeeecgget ccgeggecag cccgagactce cgegagggtce ccgagettte geccgacgat 240
ccecgeeggec tettggacct geggecaggge atgtttgege agetggtgge ccaaaatgtt 300
ctgctgatcg atgggceccct gagcectggtac agtgacccag gectggecagg cgtgteectg 360
acggggggcec tgagctacaa agaggacacg aaggagetgg tggtggcecaa ggetggagtce 420
tactatgtct tctttcaact agagctgegg cgegtggtgg ccggegaggg ctcaggcetcec 480
gtttcacttg cgctgcacct gcagccactg cgetetgetg ctggggecge cgecctgget 540
ttgaccgtgg acctgccacc cgectectec gaggetcgga actcggectt cggtttcecag 600
ggccgettge tgcacctgag tgecggecag cgectgggeg tcecatcttca cactgaggec 660
agggcacgcec atgcectggcea gettacccag ggegecacag tcttgggact ctteegggtg 720
acccccgaaa tcccagecgg actccecttceca ccgaggtcecgg aataa 765
<210> 6

<211> 717

<212> DNA

<213> Homo Sapiens

<400> 6

atgcagatcc cacaggcgcec ctggccagtc gtcectgggegg tgcectacaact gggetggegg 60
ccaggatggt tcttagactc cccagacagg ccctggaacc cccccacctt ctcceccagec 120
ctgctecgtgg tgaccgaagg ggacaacgcec accttcacct gcagettctc caacacatcg 180
gagagcttcg tgctaaactg gtaccgcatg agccccagca accagacgga caagctggec 240
gectteeecg aggaccgecag ccageccgge caggactgece gettecegtgt cacacaactg 300
cccaacggge gtgacttcca catgagegtg gtcagggecc ggegcaatga cageggceacce 360
tacctctgtg gggccatctc cctggecccc aaggegcaga tcaaagagag cctgegggea 420
gagctcaggg tgacagagag aagggcagaa gtgcccacag cccaccccag cccctcacce 480
aggccagcecg gcecagttcca aaccetggtg ttttgggtge tggtggtggt tggtggagtce 540
ctggcttget atagettgcet agtaacagtg gectttatta ttttctgggt gaggagtaag 600
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aggagcaggce tcctgcacag tgactacatg aacatgactc cccgecgecce cgggeccacce 660
cgcaagcatt accagcccta tgccccacca cgegacttceg cagectatcg ctcectaa 717
<210> 7

<211> 1461

<212> DNA

<213> Homo Sapiens

<400> 7

atggccttac cagtgaccgce cttgctectg ccgetggect tgetgetcca cgecgecagg 60
ccggacatcc agatgacaca gactacatcc tcectgtetg cctetctggg agacagagtc 120
accatcagtt gcagggcaag tcaggacatt agtaaatatt taaattggta tcagcagaaa 180
ccagatggaa ctgttaaact cctgatctac catacatcaa gattacactc aggagtccca 240
tcaaggttca gtggcagtgg gtctggaaca gattattctc tcaccattag caacctggag 300
caagaagata ttgccactta cttttgccaa cagggtaata cgcttccgta cacgttcgga 360
ggggggacta agttggaaat aacaggtgge ggtggctcegg geggtggtgg gtegggtgge 420
ggcggatctg aggtgaaact gcaggagtca ggacctggec tggtggegece ctcacagage 480
ctgtccgtca catgcactgt ctcaggggtc tcattacccg actatggtgt aagctggatt 540
cgccagcectce cacgaaaggg tctggagtgg ctgggagtaa tatggggtag tgaaaccaca 600
tactataatt cagctctcaa atccagactg accatcatca aggacaactc caagagccaa 660
gttttcttaa aaatgaacag tctgcaaact gatgacacag ccatttacta ctgtgccaaa 720
cattattact acggtggtag ctatgctatg gactactggg gtcaaggaac ctcagtcacc 780
gtctcctcaa ccacgacgec agegecgega ccaccaacac cggcegeccac catcgegteg 840
cagccectgt ccctgegece agaggegtge cggecagegg cggggggcge agtgcacacg 900
agggggctgg acttcgectg tgatatctac atctgggege ccttggecgg gacttgtggg 960
gtecttetee tgtcactggt tatcaccett tactgcaaac ggggcagaaa gaaactcctg 1020
tatatattca aacaaccatt tatgagacca gtacaaacta ctcaagagga agatggctgt 1080
agctgecgat ttccagaaga agaagaagga ggatgtgaac tgagagtgaa gttcagcagg 1140
agcgcagacg cccccgegta ccagcagggce cagaaccagce tctataacga gctcaatcta 1200
ggacgaagag aggagtacga tgttttggac aagagacgtg gccgggacce tgagatgggg 1260
ggaaagccga gaaggaagaa ccctcaggaa ggectgtaca atgaactgca gaaagataag 1320
atggcggagg cctacagtga gattgggatg aaaggcgagce gecggagggg caaggggceac 1380
gatggecettt accagggtct cagtacagcc accaaggaca cctacgacge ccttcacatg 1440
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caggccctge ccectegeta a 1461
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