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L. —FhPD—1 5 PR 5 40 Jp5 753 JBURL , J& 00 2% SR B3 BURE , i 44 9 18 9 B B AAKGEN-0626 , T
2016471 H27 H AR5 T A B H BB F2 AR 58 O, fR5E 5 A CCTCC NO:V201601, H /551
SEQ ID NO:1.

2 ORISR 1 BT IR PD—1 2 (K] B 20 95 53 JFURL ) A4 4 , 2 T8 38 $EPD- 1L [R5 %) Hh 2859
2878320/ Bl L 7 51 B CACGAAGCTCTCCGATG TG TAE J9PD— 145 5 1k 5| S5 RNARI gRNA , I AE T43%
PERF IO AE FH T 5 H B AMEEACACATCGGAGAGCTTCGTG4E 45 T I Xk HANDNA , B Ji5 45 b XU FEDNA
i b 13995 85 TR Len t i—CRISPR/Cas9-Puro R145 21 # 2 PD- 1455 & fikiLenti-CRISPR/Cas9-
PD-1-Puro,

3 BRI LR 1 B2 Pk PD—1 6 D] 5 40 B3 JSORL I G 42 , HURRAEAE T, (04 T IR P 3R

1) 18 HEcoR1 FllAge L % 8 N VT IS BRIt 3 7 'C AL FE 304 B 2 W 2 1k Lent i —CRISPR/
Cas9JFki ;

2) LAPD—1 5 [K] 7 71 1 2859-287 847 [ H: 20 Mgl £ 7 B A JyPD— 14 = 14 5 S RNAHH R PD-
1gRNA, 7ETAEERFHIAE B PD-1gRNAG ) )7 51 5 H AN BEZE 37 C T & 30981, 95 C i
B0 Bh, LR85 C O FE R IR F. 25 °C I 46 1FIB KA PD—1 XUEEDNA 5

3 AT PRI AZ IR % 2 B K PD— 1 WU BEDNA 5 Len t i ~CRISPR/Cas9-Puro FURLEHz , % iR ¥
H 104 B R A] 5 3 #2410 9% 75 SR Len t i—~CRISPR/Cas9-PD—-1-Puro.

4. — P EHY R PR Lenti-PD-1-Puro, HAEFEAE T, O 5 A BN E R LTk i 83
PR AR 5 3R 288 345 3] (K PD— 1 3 A o 2H 975 753 o Kt o

5. BUM LR AP A 1 H W e s BELenti-PD-1-Puro ) B0.4% , HAFFIEAE T, G Tk P
R

R —
a{%

1) B4 95 75 i kiLenti—CRISPR/Cas9-PD-1-Puro# AStb 1341 . 2 A *HFH R
%, I, Sk, W

2) G G Rl — R AP 293 T4 i 2 L0em¥% 57 ML, 40 B %5 52 LA &5 — RK B A 80 %6 LA A H ;
B5 SR NDMEM 10 % I 4 ILYE 000U A 2R

3) G JL B 2/ N H i e 4 R 5 MG PD— 1 H 41 955 8 Mk Len ti-CRISPR/Cas9-PD-1-Puro 5
JURIpSPAX \pMD2 . G#% Gl VR A 211 . 5m1 & O

)RR RIR A1 A ZILBCE 103 B G I 10m 1 4055 55 36 v, R PRIR 20 5

5)37°C,5% CO24 U5 FRFA BT FR6/ N i, S B B R 77 0

6) 35 FRA8/INI JFUREE & Bm BRI S 724, FHO . 45umP) 8881 U85 7 2 RAF T80, BX
BTG T40

6 . AR EERA BT IR [ B FH AR 225K 545 B B 20 101 5 SR i BiLen t i —PD-1-PurofE il &
FHTV6 7 e 2 A ) S 2 v 974k R R R H
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PD-1 EFE ERFE R XAWE ERH L FiRELenti—PD-1-
PuroRXB8&5NHA

ARGt

[0001] AR BRI e AEWE AR S MG 7 B TREAUE, HAR ¥ S —FpPD—1 5 bR 20 9
B TR, i 2 N9 5 FURIKGEN-0626 , T-20164F 1 H27 H AR -T-67 T B i s Ok 241
AR L FE Y AR JE Ly 5 FRFES NCCTCC NO: V201601, AN K B IR 0 Je T 28 30 4% 3% 5 B
Lent i—PD~1-Purof) 825 K 75 H) F 12 5 25 995 55 5 Jied 40 M 3R 4T S 0 5 97 O R A

BEEEAR

[0002]  JesiE CLkE I O R o0 » N A BREE — KRB TR N e VR 97 763 25 L 48 R LS
TSR RIRTT IR T ANEEERSL B FLIT IOT SRR BWIRTT R X Ty
AR — BRI R TN R R (H L = R R P L 2 7R K BRI R 0 L 1) [ B R B OE
YHL , AP IR L ZG MG YT EEME O, TR E S TR S RS, R AR AR

[0003] PD-1(Programmed Death 1)F&/7 MBI 5241 & FhE A S B I 95+ &
W12 /N B TZH i 2 532 985 2B4 . 11 %[ HH i o PD— L4017 V2 2 T sk A 64 ey 0k Tl 4 028 B 45 e
TIRTHT AL S VR TT 71 o e 40 M b G R A% 1 — PR Rl e ) R AR — R N
FE PSR TRCAR -1 (PD-L1) . 43X FhPD-L1 B B — S S 4B T4 e [ PD- 18 1 BRD 5T
YIRS o THH ML REAS BE 8 R T IMRE ] 50 % Rk HH Bl Mo 5 5 .

[0004]  iZ AP V67 i iA  vh REL B 2 , B 0T g 6 25 T4 A () PD— 1 5 R B9 5 i 22 TR el
B, ¥ 25 25 TAN M 1 (¥ PD—1 -5 g 40 e 36 T I PD-LUAS P AR TG , AT 38y 26 1 B I T4
W B , 1A B TR 40 e i B 1 .

[0005] [ Hi3EHE O &AH HPD- 1254 I PRSZES , iE B 73X FROpLER ¥6 I 7 5 0 AR e 2 o
201447 jifa 5% 5 A W Opd ivo (PD-14M1 FINivo lumab) 46 f5 75 H AL E F 7, miZkb
Ko m il Key truda (PD-141#5flPemboo 1 i zamab ) Wi 32 55— AN7ESREF i 4 T
EE RS 7 Ik BE 0, 2598 (Me Lanoma ) (K 111 70) , 1P D— L4l 77 78 1 6 7 Jk B £ 2598 e 6 7 9 A
(I PR 56 Hh 5 Ak A TR 2 M 4 ] TR, KR H 8 A B A7V B[] R 2R (60 % 119 A
GBI ) o 38 A NIRRT (95 B R A 7E 4 20 3R . DIVRF B AE 28 & i 0 P 0 (Memorial
Sloan Kettering Cancer Center ,MSK) [ 2t 2980955 A TETT N . — D7 BB A HE R Mk M A1y
FIRMA9% B3, LN A — B KA SRS I AL T — R ERN AR TS &

VRT3 A G, IR 2 T I SR R AE4 H 205 B EH% 22 22 (NEJM) | o 55 1 [F] INF, MSK [
Paul Chapmanfdi 138 , HA 831A822% (T4 AN H A 16MB Y7 G RE R IR AFAE) -

[0006] 534, i Sl /Nt e Pk At (NSCLC) LA (Hepatocel lular Cancer)¥RyT Hi7REX
R 2 0P B 2R 2201 54 555 i35 8 I AR IHOREAF £ (ASCO) 1 (5 H29 F1 %6 A2 FIfE 2
IO EH) , EE MR 2 Norr i s K& HERE H O Anthony B.EL—Khoueiry Zi# 4k ‘T 7£— T
L/ TT AR5 B R 2R BN vo lamab ¥ y7 B JH I A2 22 4 AU A2 % BB A 8 4 1 3% (19% ) i
a4 /N30% , 124 HISAFIE 2 N62% , I KISLTA B A3 L 2R b FE e (—
FHEDAFHHE (1) 06 I e Y6 97 25 40— 22 S8 S T G IR RE I 1 791)) , 25 WL M G2 i 22 R 2 %6 (1) 8
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TA M SEAFFENLI0-114 H 5 E A ml I8 A T Opdivo(Nivolumab) R IR £ , 76 %)
58247 & 3 Im AR50 b, S H AR e AL 7%, DY I I A8 2 AR A N9 L 44 H i A8
NivolumabZy¥GIT , BF - FIAEF IR E R 12. 20 H, A B2 219440 H 25 MbrifE
IO 265 o A BRVD 4R (B Key truda(Pemboo | i zumab) 4 36 [ & AN SR IO HTPD-1 254,
TR R AOF I S AR N B e o 53 AN E IR RIS P, 4 B e (Gastric Cancer) AT XL
FRIE53% ) B B4/ . 2 B (Esophageal Cancer) Hi3552 % MBI /]N , Sk 35036 fitgg
(Head and Neck Cancer)57 % 845 /) o

[0007] £ LRIk, PD-1HUAR 2 W06 97 IMed 7 20 . 5 o R E /il P i JEPD-14u44, PD- 1371
G TT A3 AERE R 2 i AR NI RS o 5541, PD- 1 fudd il 46 S alifb ik 2 52 2%, JE A
Ko, i3 B A &y L W AR BUR G B 5, Sk bl R T AR S IX s B RT3 .
[0008] HE-T b, FAVKM T —ANPD-1 E 4 ps 5 11 1] 48 J5 v, JF R A G 2 40 98 25 134T i
IR 1 e S AR YR T o

LZRAE

[0009] A% BF e it A4 £ PD—1 55 20 05 25 UK. , 8 A0 26 159 3 J AH 3T 4 SR i B Lent 1-PD-
1=Puro, [F] B ) FH it 26 20 995 55 28 4 41 B R T2 i M T s o T4 L |- PD—1 52 44k, A {38 b o
DRIAE o s 1 T4 Bk 52 A0 A P B0t s 0 ML T B8 77, 38 B0 S S5 A i v T 7 IO

[0010] A BHAR AL 7 — BhPD—1 I PA] 55 26 Jp 55 DR , B 30 e S50 B3 UL , i 44 D 9 25 DR
KGEN-0626, 201641 H27 H {rR 8 T [ #1855 37 4 Or 3l b oL, {58 ‘5 JyCCTCC NO -
V201601, H £ 51 9SEQ ID NO: 1,

[0011] A BIEFRAL T 3R Bk PD—1 6 D] 2 20 3 83 ook () A4 2 , FL 2 i 1 R PD—1 2 A
J7 71 v 285928784 20N B 3L /7 51 BI CACGAAGCTCTCCGATG TG TAE PD—145 7 11 5 S RNAE
gRNA, FFAETAERRG HI 1 F T 55 H T AMEACACATCGGAGAGCTTCGTGHS 25 T R XU HE T APDNA ,
Ji 1 I XUEEDNA 7 [ 975 25 LRI Len t i—CRISPR/Cas9-Puro RN 453 31| 8 40 PD- 1 5 &5 i ki Lenti—
CRISPR/Cas9-PD-1-Puro.

[0012]  FIRPIAPD—1 Bkl 40 Jp5 25 PR R Aa 4 , L EAR B HE N A D 4R

[0013] 1) fff HEcoR1 FlAge L% IR A VIl A1 A% IR B 37 C AL #E30 73 o B MR ki Lenti-
CRISPR/Cas9 5kl ;

[0014]  2) LAPD-15E[H /7 51 Hh 2859287 847 1) 3L 20/ 7 FI A N PD—145 = 14 5] FRNA R
HIPD-1gRNA, 7ET4A3% 32/ (I 4E FH R 5 PD-1gRNA 5| ¥ 2 51 5 H B AMK FE42 37 C i & 30434,
95°C I & 547 8, LA RE 43815 °C 1138 B2 it 4225 C [ 25 1B K A FPD—-1 XUEEDNA 5

[0015]  3)fdf FH bRk 1% 8 % $2 i K5 PD— 1 UEDNA 5 Len ti—CRISPR/ Cas9-Puro Fi ki iE £, =
1595 & 1043 BRED AT 15 21 # 20 5 8 F R Len t i—~CRISPR/Cas9-PD-1-Puro,

[0016] A BHILFRAL | — i d 40 0 % s i #Len ti-PD—1-Puro, AL & A PD-1 K 4
773 T FzLenti-CRISPR/Cas9-PD-1-Puro.

[0017] AP IR HH W 5 B Lent 1 -PD-1-Puroff) A< , 45 T~ iR P IR «

[0018] 1) & 4H %75 fikiLenti—CRISPR/Cas9-PD—-1-Purofé AStb1341H , 2R N H B &K
I 4 3G, Ak, B

[0019]  2)%% Gy — R AP293 TZ4H M 21| 1 0cm¥s 57 ML, 4 w5 i DL S8 — R K R 4HU80 %6 VAN
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B B S HONDMEM, Hirb 5710 % i 4 L% L 5000 U T A 2 s i =] LU R 5 H 2 /5
HER;

[0020]  3)#EYLgi2/Nmf B B 3% 32 0 1 PD—1 85 4H 99 B ik Lenti—CRISPR/Cas9-PD-1-
Puro5 FURLpSPAX . pMD2 . G L il VR A 2 1. 5m1 B L&

[0021]  4)BIR SR HIR A G IR HCE 10 Bh G N 1om 1 4H R B 32 2 h 32 BRIR 4
[0022]  5)37°C,5% CO24M M5 FRAR T FR6 /N i , B B 4% 57 0k

[0023]  6) #5548/} JEi R E S B B 72 2L, O . 45um Py 8 A8 i B8 5 4 25 R 47 T-80
B, B B FH T IR T M

[0024] | 3A 0 BRrp By ok 5 55 SR S5 PR DMEM S, 772 2 , HoAh 2710 % 6 4= L L 5000UR It A 2
AR LN R EHERMN/EHHE R

[0025] Ak BHIEFR AL % E 4 30 4 S B Lent 1 -PD—1-PurofE il 2% F-T-¥6 7 e 40 i 1)
& RGN

[0026] A B a4 PD— 1 B[R — B S 11 51 ' RNA(RNA) [ 71) o B 1300 5% SR 85 T
Filenti—CRISPR/Cas9-Puro, MM #3 IPD-1 5 4 J% & FikiLen ti—CRISPR/Cas9—PD—1-
Puro, F¥4 IR 55 TR U 40 Y Bhd 4 55 9 75 40 B BURLpSPAX A2 pMD2 . G ] % 4L 293 T4H i
&, e e R E R FLentivirus PD-1-Puro(Lenti-PD-1-Puro) . }PD-1 5 4H J5 55 /8 e
THH M J5 AT AE CasORAE I T DT EIPD—1 3 PRI A T i o TAH . E- (%) PD—1 , o ek e 2 255 T4 B 1)
FI PR A F AT B Bk e 4 e

[0027]  H Hif -5 4 W e BV (R I AT H2 AR & AR R 38 f H A S5 [ I e (K PD- L AR Vi /7 b e
FR AZIUVEBITEARFAU LA EA R AL 5 — R 2 1B KA R KA iRkl D
= PD-1FC A&, PD-L1EXPD-L2 , P&l EPD— 1 HT A7 1 23 45 & 21| 3% 6 28 2030 20 Jifa 1) Joc 4 oy 7= A —
SNSRI TR FE R BIVE F s 85—, BT PD- LA AN 2 AN A Xof v yeg 41 o 2 1f FI PD—L 1 B PD-L 2T
s (FLAZH 23t R AR ) , DR AN A 3 S ) B AR U4 Y I B A e e 5 5 =, oAk i & S 4
P RS 2%, it A &, YR IT B B B, HIT R A B A TR 2R L 2 — 0L BRYyT
T o 1 RO A VT [ I 2504048 AR T-PD-1 R IGYT » A% B ELA B B a0 AR A5

[0028] 1.2 B FHIV S0 2 40 B v o7 e e MR i, FRAV VA FH I BE AR e e MR T4 . |
(KIPD—1 45 DR , [ A5 3 5 JfrJRa 24t 2 [ PD—L 1 BRPD-L2EC A4S (10 45 2, A 17T AL T 400 e 4170 ol LR
A5 5 18 BB TAH MR K e 20 B i) B 1 5

[0029] 2. A% BT A B B B TAH B AEAR SRR PD- 1 2 AT, X S8 T e 2 i A\ B B ) e
R, T HE R AR L MR T8, By fEAR A 37y 3

[0030] 3. AR EHIT VAR I B B I TR ML , AHER TSR vG 97 2 FAK, B 2 Ve VB X1
FF A A Bt AT

B 15 AA

[0031] &1 APD-1 3K 4% 7 (Lentil-PD-1-Puro) ki 45 F4 7R 5

[0032] &[22 1] FHPD— 1 2k D] H 40 9 5 A4 A1 ¥ B s A L 1) 12 FH 5 SR PR O FH i 0 T4 e 7
IREEMER): M E 2 (HEE ) A M T4, pd—1 2 B i B 202 (KO
efficiency):CD3:35.2% :CD4:26.5% ;CD8:47.1% ;

[0033]  [&] 37y 7F FHIPD— 14k D) 5 40 s A4 1 Vi o7 Mieofee 248 L 40 2 P 25 SR I (R T i T4 R v

5
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I 5 2 0 25 L) « IR A8 AR/ ML 50880 ) 9 LA Y00, b1 5 DR A2 (KO
efficiency):CD3:81.1% ;CD4:85.4% ;CD8:88.6% .

BRSLHEST

[0034] "1 AR S A5 A 4 T A% K BH P 25 1) 3 — 20 BH DAAE SR x4 R B A 25 1) e L (HL
AR B Y 52 TN 25 AR T 3 S 451 i it , A 4533k i i B AR N 52 AT DA HL R Y R AT
AR T A B S JBORS # ) FRT R AR A BSOS 38 B R T A B BTSSR R AR T

[0035] 51 (PD—1 Lkl # 40 995 F5: 10 il 4% )

[0036] 1)K HIEcoR1.Agel ’ZEL Py VIR AT BRI 37 °C AL HE 304381 f# Len t i —CRISPR/Cas9 it
¥i(Addgene 52961) E TR , 13 B Lent i—CRISPR/Cas9-Puro Tk ;

[0037]  2) LAPD-15&[H /7 51 H 2859287 847 1) 3L 20/ 7 I A N PD-14% 7 14 5] T RNA R
HPPD-1gRNA, 7ET4TEH2 [ (NEB M2200S) (1 F T 445 PD-1gRNAG| ¥ )7 31 5 H B A MG #E£237°C
5 E 308,95 CHF & 558, B LA 815 C I B IR 2225 C I 25 1R 18 K A BPD- 1 XUBE
DNA ;

[0038]  3)ff A PR Jd 4% IR i 422 B B T4 4225 (NEB M2200S) 15 PD-1 XU FEDNA S 20 5% 1) T 1%
Lenti—CRISPR/Cas9-Puro FUki i, Zid I & 104 BhEI AT 43 R A 55 kL Lenti-
CRISPR/Cas9-PD-1-Puro;

[0039]  sijifs2 (2 10 4% S B Lent i—PD-1-Puroff) f.3%)

[0040] 1) 4% 7% FikiLenti-CRISPR/Cas9-PD-1-Puro® AStb 134l , A A~ HH =
i, 3G, Ak, P, B4R

[0041]  fifitde « 555 N BURLI Al B AP AE & 2R 5 F 2 (10070 /271 ) B BRI b, 37 C iR
H 1200 JF K H10BI20N B 3, 1L P3R5 BV AT 1 5

[0042] 43 4% FIRIEFERITHE N300 ZFLBANEE 5 7 M (AR HFER, 10050050/
), 3T CRERFEE 167NN, B K &1,

[0043]  Zlifk.: 3L Qiagen A m) ki KAt & (55 12162) BEATHe4E, 15 211 B 222 5l
B TR 5

[0044] /7« K542 HH 1 BURLIE U P & m) (35 [ Laragen 2y w)) #EAT I, 1 #5100 % 731 1E
HRUC BC ) 9 55 BURLAE M i 245

[0045]  2) L Jeri— R Fh293 T4 B 1 0emBF F2 ML, 40 25 LA 55 R KB 4IHE80 % IL &N
B s 4 B 3% SR A5 UDMEM, ot 5710 % I 4+ 1135 . 5000U/m1 5t AE & (3000U/ml 2R 75 & 2= A
2000U/ml #EE &) ;

[0046]  3)%E YL pi 2/ N 3 7 ek 41 i 2 35 3L 15 PD—1 EE 4195 75 fi ki Len t i —CRTSPR/Cas9-PD-
1-Puro 5 4 B35 FUKi pSPAX . pMD2 . G YL il VR & 21 . 5ml B0 s b, Lenti-
CRISPR/Cas9-PD-1-Puro.pSPAX.pMD2. G131 J94:3:1 5

[0047]  4)BHR AW BRIRAG B 1048 G I 10m 1 40 fu s 3 b 42 P20 A1
[0048]  5)37°C,5% CO24H MU t% FRARET 756/ NIF 5 , B #0 S 2 i 15 57 4

[0049]  6)F 15 FRA8/NI JFIEE & M BB 755, FHO . A5umf¥) S 28k 8 J5 2 2 0R 7 T
80°C, A L4 H T 4L T4

[0050]  j&7 FHI 44
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(00511 7| FPD~1 & [R] #2197 53 %o Filvd T4 e B e kAT Sy Al e vy 7

[0052] 1 .SWME e A0 3 (S fdoyss BB 3 ) A L L T4H M) 73 5 544k (ficoll paque)
[0053] 1)@k HX ML 30 22 F A 30 FH I PBS & 50u/ 2RI E

[0054]  2)ER2A4N502Z F+ B0 2 AN 20 Ft ficoll-paque plus(bbE:1.0775 /%
),

[0055]  3)FWG ARG I FE K L 30 FH MBI ico L L1 L 2 , Ly B AR 195 2 57 D 775 8
[0056]  4)20°C,400g/ 43R & L0303 8F , J B+ B) 2 40 iR B 5022 55 0o b

[0057]  5) N A302FPBSEF4HHL 5 , 100gRE 2 8P 0057 4 5

[0058]  6) & DIBRAST, tHEUFEFRTLIHL.

[0059]  2.PD-1JRER/B YL T4 L

[0060] 1) HEMAALIMEAF-2(1L-2), 30905 / T+ MGG AL T40 72/ N

[0061]  2)M& DL FURSE R IR EE RS 7225 S TN M BT 77 25 (RPMIT 16407710 %6 R A4 s ) #2121 (v/
VTR S S L T4 B [FI B I A polybrener 105 be/ 2+ 38 ISR 20 2

[0062] 3. T4HALAI A S 2% 5

[0063] 1) JEYLTHN 24/ N J5 , W B2 FF 25 0o T D , 5 5 40 B 5 1% 57 3L (RPMT 16405710 %
G LT ) By 7R48/N  UCEE I 500 TAN I , 2 AN 10 205 FHAE B £ K sk 2-31K o

[0064]  2)ffF FHPD-1HUA IR V34 (Flow cytometry) %7€ « %5 8 48 H 4H i B3 I 4L
Ji5 PiebJe B8 471 JEL I o T 20 B ST FKTPD— LI 55 22 (CD3 . CD4 . CD8) o e 40 B SE e 1tk A5 V2 3
VAT S S JJ B0 G 0 45 520 0 L P 2 I 3 2 5 5 , RN T4 b X PD— 1 i 54 28 ] £ 26—
89 % , FAIIR < AL BRI A T4H MY , R 56 Bl 1 e FPD—1 25 (R FE 20 95 244 /11697 i Jed 41 i
18 FH o

[0065]  HH &1 2 - 4 B s A 40 JE T4 )5 3 A, — 4 APD-199 8¢ (Lenti-PD-1) J&
ge, S —H X R EE (Lent i —PLIM) B o 2230 2R AT i 2 M7 » 45 3R 0, CD3BH P T4 ffg H PD-
LI I8 FH X BRZE 1K 28 . 1 %6 T B 2IPD- LR BRI SR 0 K 18 2% , R bR 224135, 2% s CDARH PE T4
MerRPD-1 RIS 23.8% TR 2I17.5% , iR 22926 . 5% s CDSFH PR T i H PD-1 1) 3R 15 HH
23.8% FI&FI12.6% , il 2 N4AT . 1%,

[0066]  FH ] 3 & Ui Jegt Jos A 71 JEL L T4H B i 43 R 2L, — 20 FPD-19%3 8 (Len t i -PD—1) J%
e, i FF R EE (Lent i —PLIM) B o 2837 QAT 3 BT » 45 F 3R, CD3BH 14 T4 g o PD~
1)K H 0T REZH 160 . 53 % T 5 BIPD— 1 BRI G 4 ) 11 .40 % , i 3281 . 1% s CDAFH AT
U P PD-1 [ R IAFH52.93% FF&T.75% , Rl 22 85, 4%  CDSPH M T4H il rh PD-1 [ 6 iA HH
41.54% FIERI4.74% , k4 22 H88.6% .
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[0067]
SEQUENCE LISTING
110> 2 BRI AR B B 2 )
<120> PD-1 SELAFE 410 35 b S M . 4104 54055 Lenti-PD-1-Puro
R A 5 R H
160> 1
€210>1
<211>14873
<212>DNA
213 N T4
40051
gtegacgegat cgggagatet cccgateccee tatggtgeac tetcagtaca atctgetetyg 60
atgeccgeata gttaagcecag tatcetgetee etgettgtgt gttdggaggte getgagtagt 120
gegegageaa aatttaaget acaacaagge aaggettgac cgacaattge atgaagaatc 180
tgettagggt taggcgtttt gegetgette gegatgtacg geccagatat acgegttgac 240
attgattatt gactagttat taatagtaat caattacggg gtcattagtt catagcccat 300
atatgeagtt cogegttaca taacttacgg taaatggeee gectggetga cegeccaacg 360
aceccegeee attgacgtea ataatgacgt atgttcccat agtaacgeca atagggactt 420
tecattgacg tcaatgggty gagtatttac ggtaaactge ccacttggea gtacatcaag 480
tgtatcatat gecaagtacg ceccetattg acgtcaatga cggtaaatgg cecgeetgge 540
attatgecca gtacatgace ttatgggact ttcctactty geagtacate tacgtattag 600
tecategetat taccatggtg atgeggtttt ggcagtacat caatgggegt ggatageggt 660
ttgactcacg gggatttceca agtetecace ccattgacgt caatgggagt ttgtttigge 720
accaaaatca acgggacttt ccaaaatgte gtaacaacte cgecceattg acgcaaatgg 780
geggtaggeg tgtacggtes gaggtctata taagcagege gttttgeety tactgggtet 840
ctetegttag accagatety agectgugay cteteteget aactagegaa cecactgett 900
aagcecteaat aaagettgee ttgagtgett cangtagtet gtgcccgtet pttegtgteac 960
toetggtaact agagatccet cagaccettt tagtcagtgt gegadaatete tageagtgge 1020
goecgaacag ggacttgaaa gegaaaggga aaccagagga getetcotega cgeaggacte 1080
ggettgetga agegegeacg gecaagaggeg agggecggcg actggtgagt acgecaaaaa 1140
ttttgactag cggaggctag aaggagagag atgggteega gagegteagt attaageggg 1200
ggagaattag atcgegatygg gaaaaaatte ggtlaaggee aggggeaaag aaaaaatata 1260
aattaaaaca tatagtatgg geaagcaggg agcetagaacg attegeagtt aatectggece 1320
tgttagaaac atcagaagge tgtagacaaa tactgggaca getacaacca tcecttcaga 1380
caggatcaga agaacttaga tcattatata atacagtage aaccctetat tgtgtgeate 1440
aaaggataga gataadagac accaaggdag cttlagacaa gatagaggad gageaaaaca 1500
aaagtaagac caccgeacag caageggécg ctgatettea gacctggagg aggagatatg 1560
agggacaatt ggagaagtga attatataaa tataasagtag taaaaattga accattagga 1620
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stageaccea ccaaggeaaa gagaagagtes gtgcagagag andaaagage agltageaata 1680
ggagetttet tecttggett cttgggagea geaggaages ctatgggecge agegteaatg 1740
acgetgacge tacaggecag acaattattg tetggtatag tgcagcagea gaacaatttg 1800
ctgagggeta ttgaggegea acagcatetg ttgcaactca cagtetgggg catcaageag 1860
cteccaggecaa gaatcetgge tgtggaaaga tacctaaagg atcaacaget cctggggatt 1920
tgggetteget ctggaaaact catttgcace aectgetgtge ctiggaatge tagttggagt 1980
aataaatete tggaacagat ttggaatcac acgacctgga tggagtggga cagagaaatt 2040
aacaattaca caagettaat acactcetta attgaagaat cgcaasacca geaagadaag 2100
aatghacaag aattattoga attagataaa tgggcaagtt tgtggaattg gtttaacata 2160
acaaattgee tgtgetatat aasaattatte ataatgatag taggdggett getaggettta 2220
agaatagttt ttgetgtact ttctatagte aatagagtta ggeagggata ttcaccatta 2280
tegttteaga ccecacetece aacccegagg ggaccegaca ggeccgaagg aatagaagaa 2340
gaaggtggag agagagacag agacagatcec attcgattag tgaacggatce ggeactgegt 2400
gegecaattc tgcagacaaa tggecagtatt catccacaat tttaasaagaa aaggggggat 2460
tgegogotac agtgcagges aaagaatagt agacataata geaacagaca tacaaactaa 2520
agaattacaa aaacaaatia caaaaattca aaattttegg gtitattaca gggacagcag 2580
agatccagtt tggttaatta aggtaccgag ggectattte ccatgattce tteatatttg 2640
catatacgat acaaggetgt tagagagata attagaatta atttgactgt aaacacaaag 2700
atattagtac aaaatacgtyg acgtagaaag taataatttc ttgggtagtt tgcagtttta 2760
aaattatgtt ttaaaatgga ctatcatatg cttaccgtaa cttgaaagta tttegattte 2820
ttggetttat atatcttgtyg gaaaggacga aacaccggag acggttgtaa atgagcacac 2880
aaaatacaca tpctaaaata ttatattcta tgacctitat aaaatcaacc aasatcttct 2940
ttttaataac tttagtateca ataattagaa tttttatgtt cetttitgea aacttttaat 3000
aaaaatgagc aaaataaaaa aacgctagtt ttagtaactc gegttgfttt ctteacettt 3060
aataataget actccaccac ttgttcetaa gegegteaget cetgettecaa teattttttg 3120
agcatcttea aatgttectaa ctecaccage tgetttaact adageattgt ctitaacaac 3180
tgacttcatt agtttaacat cttcaaatgt tgcacctgat tttgaaaatce ctgttgatgt 3240
tttaacaaat tctaatccag cttcaacage tattteacaa gettteatga tttettettt 3300
tgttaataaa caattttcca taatacattt aacaacatgt gatccagetg ctttttttac 3360
agetttcatg tettetaaaa ctaatteata atttttgtet tttaatgeac caatatttaa 3420
taccatatca atttetgttg caccatcttt aattgetteca gaaacttega atgettttgt 3480
agctattagtg catgecaccta gaggaaaacc tacaacattt gttattecta catttgtgee 3540
ttttaataat tetttacaat agettgttea atatgaatta acacaasactg ttgeaaaate 3600
aaattcaatt gettecatcac ataattgttt aatttcaget ttcgtageat cttgttttaa 3660
taatgtgtga tctatatatt tgtttagttt cattttttct cctatatatt catttttaat 3720
tttaattett taataattte gtctacttta actttagecgt tttgaacaga ttcaccaaca 3780
cctataaaat aaatttttag tttaggttca gttccacttyg ggcgaacage aaatcatgac 3840
ttatctteta aataaaattt tagtaagtct tgtecctggea tattatacat teeatcgatg 3900
tagtetteaa cattaacaac tttaagtcca geaatttgag ttaagggtgt tgetctcaat 3960
gatttcatta atggttcaat ttttaattte ttttettetg gtttaaaatt caagtttaaa 4020
gtgaaagtet aatatgcace catttcttta aataasatctt ctaaatagte tactaatgtt 4080
ttattttgtt ttttataaaa tcaagcagee tetgetatta atatagaage ttgtattcca 4140
tetttatecte tagetgagte atcaattaca tatccataac tttettcata agecaaaaaca 4200
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aaatttaate cgttatcttc ttetttagca atttetetac cecatteattt aaatccagtt 4260
aaagttttta caatattaac tccatatttt tcatgagega ttetatcace caaatcactt 4320
gttacaaaac ttgaatatag agecggattt tttggaatge tatttaageg ttttagattt 4380
gataattttc aatcaattaa aattggteet gtttgattte catetaatet tacaaaatga 4440
ccatcatgtt ttattgecat tccaaatctg tcageatetg ggtcatteat aataataata 4500
tectgeatcat gtttaatace atattcaage ggtattttte atgeaggate aaattetgga 4560
tttggattta caacattttt aasatgtttca tettecaasate catgetette aacctceaata 4620
acgttatatce ctgattcacg taatattttt ggggtaaatt tagttectgt tecattaact 4680
gecgetanaaa taatttttaa atctttttta gettettget cttttttgta cgtetetgtt 740
ttagagctag aaatdgeaag ttamaataag getagtecgt tatcaacttg aaaaagtgge 4800
accgagtegs tgetitttly aattegetag claggbctte aaaggaglgg paattgecte 4860
cgetoceegt cagtgggeag agegeacatc geccacagte cccogagaagt tggggggagg 4920
ggteggecaat tgatecggtg cctagagaag gtggegegge gtaaactggg aaagtgatgt 4980
cgtgtactge cteegeettt tteccpagge tgggppagan cegtatataa gtocagtagt 5040
cgecgtgaae gttettttte geaacgggtt tgecgeeaga acacaggace ggttetagag 5100
cgetgecace atggacaaga agtacageat cggectggac ateggoaced actotgtggs 5160
ctgggeegty atcaccgdacg agtacaaggt geccageaag aaattcaagg tgetgggcaa 5220
caccgacegg cacageatca agaagaaccet gatcggagee ctgetgticg acageggega 5280
aacageegag gecaccegee tgaagagaac cgecagaaga agatacacca gacggaagaa 5340
ceggatetge tatcetgeaag agatcttcag caacgagatyg gecaaggtgg acgacagett 5400
cttccacaga ctggaagagt cetteetggt ggaagaggat aagaagceacg ageggeaccee 5460
catettegge aacategtgg acgaggtgee ctaccacgag aagtacccca ccatctacca 5520
cctgagaaag aaactggtgg acageaccga caaggecgac ctgeggetga tetatetgge 5580
cetggeccac atgateaagt tecggggeca cttectgate gagggegace tgaacccega 5640
caacagcgac gtggacaage tgttcateca getggtgeag acctacaace agetgttega 5700
ggaaaaccee atcaacgeea geggegtgra cgecaaggee atectgtety ccagactgag 5760
caagagcaga cggetggaaa atetgatege ceagetgeee ggegagaaga agaatggeet 5820
gtteggaaac ctgattgece tgageetgeg ectgaceece aacttoaaga geaactteoga 5880
cctggeegag gatgececaaac tgeagetgag caaggacacce tacgacgacg acctggacaa 5940
cctgetggee cagateggeg accagtacge cgacctgttt ctggecgeca agaacctgte 6000
cgacgceate ctgetgageg acatectgag agtgaacace gagatcacca aggeccecet 6060
gagcgectet atgatcaaga gatacgacga geatcaccag gacetgacee tgetgaaage 6120
tetegtoegg cageagetge ctgagaagta caaagagatt ttottegace agagcaagaa 6180
cggetacgee ggetacatty acggeggage cagecaggas gagttetaca agtteatcaa 62490
geecatcety gaasaagatgg acggcacega ggaactgete gtgaagetga acagagagga 6300
cectgetgegg aageagegga cottegacaa cggeageate ccccaccaga toccaccetggg 6360
agagctgeac geccattetge ggcggecagga agatttttac ccattectga aggacaaccg 6420
ggaaaagate gagaagatce tgaccttccg cateccetac tacgtgegee ctetgpecag 6480
gggaaacage agattcgeet ggatgaccag aaagagegag gaaaccatca cccectggaa 6540
cttegaggaa gtggtggaca agggegette egeecagage tteategage ggatgaccaa 6600
cttegataag aacetgecca acgagaaggt getgeceaag cacagectge tgtacgagta 6660
cttcaccgtyg tataacgage tgaccaaagt gaaatacgtg accgagggaa tgagaaagec 6720
cgecttcocty ageggegage agaaaaagge categtgeac ctgetgttea agaccadceyg 6780
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gaaagtgacc gtgaageage tgaaagagga ctacttcaag aaaatcgagt gettegacte 6840
cgtggaaate toeggegtyyg adgategett caacgeeted ctgggeacat aceacgatet 6900
getgaaaatt atcaaggaca aggactfcet ggacaatgag gasadacgagg acattctgga 6960
agatategtg ctgaccctga cactgtttga ggacagagag atgatcgagg aacggetgaa 7020
aacctatgee cacctgttcyg acgacaaagt gatgaageag ctgaagegge ggagatacace 7080
cggctgggee aggetgagee ggaagetgat caacggeate cgggacaage agtecggeaa 7140
gacaatcetg gatttectga agtecgacgg cttcgecaaec agaaacttea tgeagetgat 7200
¢eacgacgac agectgacet ttaaagagga catccagaaa geccaggtet ceggecaggg 7260
cgatagcctyg cacgageaca ttgecaatet ggecggeage coogecatta agaagggcat 7320
cetgeagaca gtgaaggtes tggacgaget cgtgaaagte atgggecgge acaagecega 7380
gaacatcgtg atcgaaatgg ccagagagaa ccagaccace cagaagggac agaagaacag 7440
cegegagaga atgaagegga tegaagaggg catcaaagag ctgggeagee agatecetgaa 7500
agaacaccece gtggaaaaca cccagetgea gaacgagaag ctgtaccetgt actacctgea 7560
gaatgggegg gatatgtacg tggaccagga actggacate aaccggetgt cegactacga 7620
tgtggaccat ategtgeete agagetttet gaaggacgac tccatcgaca apaaggtget 7680
gaccagaage gacaagaace ggggcaagag cgacaacgtyg ccctecgaag aggtegtgaa 7740
gaagatgaag aactactgge ggcagetget gaacgecaag ctgattacce agagaaagtt 7800
cgacaatcty accaaggeeg agagaggegg cctgagegaa ctggataagg ceggetteat 7860
caagagacag ctggtggaaa cccggeagat cacaaageac gtggcacaga tectggacte 7920
ccggatgaac actaagtacg acgagaatga caagetgatce cgggaagtga aagtgateac 7980
cctgaagtee aagetggtet cegatttceg gaaggatttc cagttttaca aagtgegega 8010
gatcaacaac taccaccacg ccecacgacge ctacctgaac gecgtegtgg gaaccgecet 8100
gatcaaaaag taccctaage tggaaagega gttegtgtac ggegactaca aggtgtacga 8160
cgtgeggaag atgategeca agagegagea ggaaatcgge aaggetaceg ccaagtactt 8220
cttetacage aacateatga actttiteaa gacegagatt accetggeea acggegagat 8280
ceggaagegg cetetgateg agacaaacgg ¢gaaaceggg gagategtet gggataaggsg 8340
cogggatttt gecaccgtge ggaaagtget gageatgece caagtgaata ‘tegtgaaaaa 8400
gaccgagete cagacaggeg getteageaa agagtetate ctgeccaaga ggaacagega 8460
taagetgate gecagaaaga aggactggga cectaagaag tacggegget tegacagece 8520
cacecgtggee tattetgtge tggtggtgge caaagtggaa aagggcaagt ccaagaaact 8580
gaagagtgty aaagagetge tggggatcac catcatggaa agaagcaget togagaagaa 8640
teceategars tttetggaag ceaaggeeta canagaagly sasaaggace tgateatcaa 8700
getgectaag tacteectgt tegagetgga aaacggeege aagagaatse tggcctetge 8760
cggcgaactg cagadgggaa acgaactgge cetgecctee aaatatgtea acttectgta 8820
cctggeeage cactatgaga agetgaaggg otececcgag gataatgage agaaacaget 88R0
gtttgtggaa cagcacaage actacetgga cgagatcate gagcagatca gegagttete 8940
caagagagtg atcectggecg acgctaatet ggacamagtg ctgtecgect acaacaagcea 9000
ccgggataag cccatcagag agcaggecga gaatatcatc cacctgttta cectgaccaa 9060
tetgggagee cetgecgeet teaagtactt tgacaceape atogaccgga agagetacae 9126
cagcaccaaa gaggtgetge aegecaccet gatceaccag ageateaccg gectgtacga 9180
gacacggatc gacctgtote agetgggagg cgacaagega cetgecgeca caaagaagge 9240
tggacagget aagaagaaga asgattacaa agacgatgac gataagggat ceggegedac 9300
aaacttctet ctgetgaaac aageeggaga tgtcgaagag aatcctgpac cgacegagta 9360
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caageceacg gtgegeeteg geaccegega cgacgtocee agggeegtae geaccectoge 9420
cgecgegtte gecgactace cegecacgeg ceacacegle gatccggace gecacatega 9480
geggegteace gagetgeaag aactetteet cacgeogegte gggetegaca teggeaaget 9540
gtgggtegeg gacgacggeg ccgeggtege ggtetggace: acgecggaga gegtegaage 9600
gegggeggty ttegeegaga teggeccegey catggeegag ttgagegett cecggetgge 9660
cgegeageaa cagatggaag gecteetgge geegeacegg cecaaggage cegegtggtt 9720
cetggecace gteggagtet cgeeccgacca ceagggeaag ggtetgggea gegecgtegt 9780
geteceegga gtggaggege cegagegege cggegtgcce geettectag agacctecge 9840
gecccgcaac ctccecttet acgagegdet cggcetteace gtoacegecyg acgtogaget 9900
geecgaagga cegegeacet ggtgeatgac cogeaagece ggtgeetgaa cgegttaagt 9960
cgacaatcaa cctetggatt acaaaatttg tgasagattg actggtatte ttaactatgt 10020
tgetectttt acgetatgtg gatacgetge tttaatgect ttgtatcatg ctattgette 10080
cegtatgget tteattttet cetecttgta taaatcetgg ttgctgtete tttatgagga 10140
gttgteggeee gttgteagge aacgiggcgt getgtgeaet gtgttigetyg aegeaacece 10200
cactgettge ggecattgeeca ceacctgtea getcetttee gggactticg ctiteeccet 10260
ccetattgee acggeggaac teategeege ctgecttgee cgetgetgga caggggeteg 10320
getgttggge actgacaatt cegtggtatt gteggggaaa tcategteet ttecttgget 10380
getegeetgt gttgccacet ggattetgeg cgggacgtee ttetgetacg tececttegge 10440
cetecaateca geggacette ctteccgegg cetgetgeeg getetgegee ctettcegeg 10500
tettegeett cgeectecaga cgagteggat ctecetttgg gecgeetcee egegtegact 10560
ttaagaccaa tgacttacaa ggcagetgta gatcttagec actttttaaa agaaaagggg 10620
ggactggaag ggetaattca cteccaacga agacaagate tgetttttge ttgtactggg 10680
tetetetggt tagaccagat ctgagectgg gagetetetg getaactagg gaacccactg 10740
cttaageete aataaagett geettgagty cttcaagtag tgtgtgeceg tetgttgtgt 10800
gactetggta actagagate ceteagacce ttttagteag tgtggaaaat ctetageagg 10860
gecegtttaa acecgetgat cagcetegae tgtgeettet agttgecage catetgttgt 10920
ttgecectee ceegtgeett cettgaccet ggaaggtgee acteccactg tectttecta 10980
atanaatgag gaaattgeat cgeattgtet gagtagetet cattetatte tgggegegtege 11040
ggtogepcag gacagecaagg gegaggatte ggaagacaat ageaggeatg ctgeggatge 11100
getgggetet atggettetg aggeggaaag aaccagetgg ggctetaggg ggtateecca 11160
cgegeectgt ageggegeat taagegegge gggtatggty gttacgegea gegtgacege 11220
tacacttgee agegecetag cgecegetoe tttegettte tteeetteet ttetegecac 11280
gttegeegge tttececgte aagetetaaa tegggggete cetttagget tecgatttag 11340
tgetttacgg cacctegace ccaaadaact tgattaggpt gatggttecac gtagtgggee 11400
atcgeecetga tagacggttt ttegecottt gacgttgeag tecacgttet ttaatagtgg 11460
actcttgtte caaactggaa caacactcaa ccctatcteg gtetattett ttgatttata 11520
agggattttg eccgattitcegg cctattggtt aamaaaatgag ctgatttaac aaaaatttaa 11580
cgegaattaa ttetgtggaa tgtgtgteag ttaggetats gaaagtecce aggetcceca 11640
geaggeagaa glatgeasag catgeatete aattagteag caaccaggte tggaaagtee 11700
ccaggeteee cageaggeag aagtatgeaa ageatgeate tcaattagte ageaaceata 11760
gtecegeeee taacteegee cateccgeee ctaacteege ceagttecge ccattetecg 11820
coccatgget gactaatttt ttttatttat geagaggece aggecgeete tgectetgag 11880
ctattccaga agtagtgagg aggctttttt ggaggectag gettttgeaa aaageteccg 11940
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geagetteta tatccatttt cggateteat cageacgtet tgacaattaa teatcgegeat 12000
agtatategg catagtataa tacgacaagg tgaggaacta aaccatggec aagttgacca 12060
gtgecgttee ggtgeteace gegegegacg tegeeggage ggtegagtte tggaccgace 12120
gectegegtt ctecegggae ttegtggagg acgacttege cggtgtggte cgggacgacg 12180
tgaccetgtt catcagecgeg gtecaggace aggtegtgee ggacaacace ctggectgge 12240
tgtggetgeg cggectggac gagetgtacg cegagtgegte ggaggtegtyg toccacgaact 12300
tceggracge ctecgggeeg gecatgaceg agatepgesa geageegtgs gggegegagt 12360
tecgecetgeg cgacceggee ggeaactgeg tgeacttegt ggecgaggag caggactgac 12420
acgtgctacg agatttegat tecaccgecg cottetatga aaggttggge tteggaateg 12480
tttteccggea cgecggeteog atgatcetee agegeggepa teteatgetg gagttetteg 12540
cccaccecaa cttgtttatt geagettata atggttacaa atadagcaat ageatcacaa 12600
atttcacaaa taaageattt ttttecactge attctagttg tggttigtce amaacteatca 12660
atgtatctta tcatgtetgt ataccgtega cctetageta gagettggeg taatcatggt 12720
catagetgtt tectgtgtga aattgttate cgeteacaat tcecacacaag atacgageeg 12780
gaagcataaa gtgtaaagec tggggtacet aatgagtgag ctaactcaca ttaattgegt 12840
tgegeteact geccgettte cagtegegaa acctgtegtg cecagetgeat taatgaatecg 12900
gecaacgege ggggagagge getttgegta ttggegegete ttecgettee tegetcactg 12960
actegetgeg cteggtegtt cggetgegge gageggtate ageteactea naggeggtaa 13020
tacggttate cacagaatca ggggataacg caggaaagha catgtgagea aaaggecage 13080
aaaaggecag gaaccgtaaa aaggecgegt tgetggegtt tttecatagg eteegeecece 13140
ctgacgagea tcacaaaaat cgacgetcaa gtcagaggte gegaaacecg acaggactat 13200
aaagatacca ggegtitece cotggaaget cectogtgeg ctetectgtt cegaccetge 13260
cgettacegg atacctgtee gectttotee cttegggaag cgtggegett teteataget 13320
cacgetgtag gtatctcagt teggtgtagg tegttegete caagetggge tgtgtgeacz 13380
aacccceegt teagececgac cgetgegeet tatceggtaa ctategtott gagtecaace 13440
cgotaagaca cgacttateg ccactggeag cagecactgg taacaggatt ageagagega 13500
gatatgtagg cggtgetaca gagttettga agtggtggee taactacgge tacactagaa 13560
gaacagtatt tggtatetge getetgetga agcecagttac ctteggaaaa agagttggta 13620
getettgate cggeaaacaa accaccgcetg gtagegegtgg tttttttgtt tgeaageage 13680
agattacgeg cagaaaaaaa ggatctcaag aagateettt gatcttttet acggggtetg 13740
acgetcagty gaacgaaaac teacgttaag ggatttiggt catgagatta tcaaaaagga 13800
tetteaceta gatectttta aattasaaat gaagttttaa atcaatctaa agtatatatg 13860
agtaaacttg gtetgacagt taccdatget taatcagtga ggeaccetate teagegatet 13920
gtetattteg ttcatccata gttgeetgac tccecgtegt gtagataact acgatacggg 13980
agggettace atetggecce agtgetgeaa tgataccgeg agaccecacge tecaccggete 14040
cagatttatc agcaatasac cagccagecg gaagggccga gegeagaagt ggtectgeaa 14100
ctttatecge ctecatecag tetattaatt gttgecggga agetagagta agtagttege 14160
cagttaatag tttgcgeaac gttgttecca ttgctacagg categtggtg tcacgetegt 14220
cgtttggtat ggcttecatte ageteceggtt cccaacgate aaggegagtt acatgatcee 14280
ceatgttgty caaaaaageg gttagetect teggteetee gategttgte agaagtaagt 14340
tggccgeagt gtratcacte atggttatgg cagcactgea taattetett actgteatge 14400
catecgtaag atgettttet gtgacteete agtactcdac caagtecatte tgagaatagt 14460
gtatgegecg accgagttgd tettgecege cotcaatacyg ggataatace gegecacata 14520
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[0073]
geagaacttt aamagtgetc atcattggaa aacgttette ggggegaaaa ctctcaagga 14580
tettaceget gttgagatee agttegatgt aacccacteg tgcacecaac tgatettcag 14640
catcttttac tttcaccage gtttetgggt gagcaaaaac aggaaggceaa aatgecgeaa 14700
aaaagggaat aagggegaca cggaaatgtt gaatactcat actettectt tttcaatatt 14760
attgaagcat ttatcagggt tattgtectca tgageggata catatttgaa tgtatttaga 14820
aaaataaaca aataggggtt ccgegecacat tteccegaaa agtgocaget gac 14873
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[0001]

SEQUENCE LISTING
<110> ZZ BT A PR IR A7)

<1205 PD-1 LB SADW R UM B b i, B4 9% Lenti-PD-1-Puro
yEar- =i A e

<160>1

<210>1

<211>14873

<212>DNA

<213> A\ TFE%

<4001

gtcgacggat cggpagatct cecgatececc tatggtgeac teteagtaca atetgetctg 60
atgccgeata gttaagecag tatctgetce ctgetigigt gtiggagptc getgagtapt 120
gcgcgageaa aatttaagcet acaacaagge aaggctigac cgacaattge atgaagaatc 180
tgcttaggat taggegtitt gegetgetic gegatgtacg ggeragatat acgegttgac 240
attgattatt gactagttat taatagtaat caattacggg gtecattagtt catageccat 300
atatggagtt ccgegttaca taacttacgg taaatggeec gectggetga cegeecaacg 360
accecegece attgacgtea ataatgacgt atgticceat agtagcgeca atagggactt 420
tecattgacg tcaatgggte gagtatttac ggtaaactge ceacttggea gtacatcaag 480
tgtatcatat gecaagtacg cccectattg acgtcaatga cggtaaatgg coegectgge 540
attatgecca gtacatgacce ttatgggact ttectacttg geagtacatc tacgtattag 600
tcatcgctat taccatggtg atgcggtitt ggcagtacat caatgggegt ggatageggt 660
ttgactcacg gggatticca agtctccace ceattgacgt caatgggagt tigtittgge 720
accaaaatca acgggacttt ccaaaatglc gtaacaacte cgecccattg acgecaaatgg 780

gcggtaggceg tgtacggteg gaggtctata taageagege gtittgectg tactgggtet 840
ctctggttag accagatctg agectgggag ctetetgget aactagggaa cecactgett 900
aagcctcaat aaagettgee ttgagtgctt caagtagtgt gtgcccgtct gtigigtgac 560
tctgptaact agagatcecct cagaccctit tagtcagtst ggasaatete tageagtgec 1020
geecgaacag ggacttgaaa gegaaagega aaccagagga getctetega cgeaggactc 1080
gactigetga agegegeacg graagageceg ageggecegeg actggtgagt acgecaaaaa 1146
ttttgactag cggaggctag -aaggagagag atgggtgega gagegicagt attaageggg 1200
ggagaattag atcgegatge gaaaaaattc ggttaaggee agggggaaag aaaaaatats 1260
aattaaaaca tatagtatgg graageaggg agctagaacg attegeagtt aatcetggec 1320
igttagaaac atcagaagge tgtagacaaa tactgggaca getacadecy teecticaga 1380
capggatcaga agaacttaga tcattatata atacagtage agccctctat tgigtgeate 1440
Aaaggataga gataaaagac accaaggaag ctitagacaa gatagaggaa gageaaaaca 1500
aaagtaagac caccgcacag caageggeceg ctgatcttca gacctggagg aggagatalg 1560
agggacaatt ggagaagtga attatataaa tataaagtag tasaaattga accattagga 1620
gtagcaccea ccaaggeaaa gagdagagtg gtgcagagag agaaaagage agtgggaata 1680
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[0002]

ggagctttgt tecttggatt cttgggagea gecaggaagea ctatgggege agegteaatg 1740
acgetgacgg tacaggecag acaattatig tetggtatag tgcageagea gaacaattig 1800
ctgagpgcta tigaggcgea acageatcetg ttgcaactea cagtctggeg catcaageag 1860
ctccaggeaa gaatcctgge tgtggaaaga tacctaaagg atcaacaget cetggggatt 1920
tggpettgct ctggaaaact catttgeace dctgetptge ctiggaatge tagtiggagt 1980
aataaatctc tggaacagat tiggaatcac acgacctgga tggagtggga cagagaaatt 2040
aacaattaca caagcttaat acactcctta attgaagaat cgcaaaacca geaagaaaag 2100
aatgaacaag aattattgga attagataaatgggraagtt tgtegaattyg gtitaacata 2160
acaaattgge tgtggtatat saaattattc ataatgatag taggaggctt getaggttta 2220
agaatagttt ttgetgtact tictatagtg aatagaptta ggcapggata ticaccatta 2280
tegtttcaga cccaccteec aacccegagg ggacccgaca ggeccgaagg aatagaagaa 2340
gaaggiggag agagagacag agacagatcc attegattag tgaacggate ggeactgegt 2400
gegecaattc tgcagacaaa tggeagtatt catccacaat titaaaagaa aagggeegat 2460
tggggpgtar agigeaggeg aaagaatagt agacataata geaacagaca tacaaactaa 2520
apaattacaa gaacaaatta caaaaatica agaltttcgg gtitattaca gggacageag 2580
agatccagtt tggttaatta aggtaccgag ggectatitc ceatgatice ticatattig 2640
catatacgat acaaggctgt tagagagata attagaatta atttgactgt asacacaaag 2700
atattagtac.aaaatacglg acgtagaaag taataattic ttgpgtagtt tgcagttita 2760
gaattatgtt ttaaaatgga ctatcatatg cttaccgtas cttgaaagta titcgatttc 2820
ttggctitat atatcttgtg gaaaggacga aacaccggag acgettgtaa atgageacac 2880
aaaatacaca tgctaaaata ttatattcta tgacctttat agastcaace agaatettct 2940
ttttaataac tttagtatca ataattagaa titttatgtt cctttttges aacttttaat 3000
aaaaatgage aaaataaaaa aacgctagtt ttagtaactc gegttgtiit citcacctit 3060
aataatagct actccaccac tigttcctaa geggteaget cctgettcaa teatttittg 3120
agcatctica aatgtictaa ctecaccage tgetttaact aaageattgt ctttaacaac 3180
tgacttcatt agtttaacat cttcaaatgt tgcacctgat tttgaaaatc ctgttgatgt 3240
tttaacaaat tctaatccag cttcaacage tatttcacaa getticatga tttettettt 3300
tgttaataaa caattttcca taatacattt aacaacatgt gatccagetg cttttittac 3360
agcettteatg tettctaaaa ctaatteata atttttgtet tttaatgcac caatatitaa 3420
taccatatca atttctgtig caccatcttt aattgetica gaaacticga atgettttgt 3480
agctgttgty catgcaccta gaggaaaacc tacaacattt gttattecta cattigtgee 3540
tittaataat tctttacaat agettgtica atatgaatia acacaaactg tigeaaaatc 3600
aaattcaatt gettcatcac ataattgttt aatticaget ttegtageat ctigtittaa 3660
taatgtgtga tctatatatt tgtttagttt cattttitet cctatatatt cattittaat 3720
titaattctt taataattic gtetactita actttageet tttgaacaga tteaccaaca 3780
cctataaaat aaatttitag tttaggtica gttccacttg ggcgaacage aaatcatgac 3840
ttatcticta aataaaattt tagtaagict tgtcctggea tattatacat tecategatg 3800
tagtcticaa cattaacaac tttaagtcca geaatttgag ttaaggetgt tgctetcaat 3960
gatttcatta atggttcaat tittaattic tittetictg gtttaaaatt caagtttana 4020
gtgaaagtst satatgeace catttcttta aataadictt ctaaatagtc tactaatptt 4080
ttattttgtt ttttataaaa tcaageagee tetgetatta atatagaage tigtattcca 4140
tetttatcte tagetgagte atcaattaca tatccataac tttcttcata agcaaaaaca 4200
aaatttaatc cgttatcttc tictttagea atttctetac ccatteattt aaatccagtt 4260
aaagtittia caatattaac tccatatttt tcatgagega tictatcacc caaateactt 4320
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[0003]

gttacaaaac ttgaatatag agccggattt tttggaatge tatttaageg tittagattt 4380
gataattttc aatcaattaa aattggtect gtttgattte catctaatct tacaaaatga 4440
ccatcatgtt ttattgccat tccaaatctg tcageatetg ggteattcat aataataata 4500
tctgeateat gtttaatacc atattcaage gptatttite atgeaggate aaattetgga 4560
tttggattta caacattttt aaatgtttca icttcaaatg catgetcttc aacctcaata 4620
acgttatatc ctgattcacg taatatttit ggggtaaatt tagttcctgt tecattaact 4680
gegetaaaaa taatttitaa atetttttta gettettget cttittigta cgtetetgtt 4740
ttagagctag aaatagcaag ttaaaataag getagteegt tatcaactig aaaaagtgge 4800
accgagtcgg tgettittig aattcgctag ctaggtetig aaaggagtgg gaattggcete 4860
cggtgeccet cagtggacag agegcacate geccacagte cecgagaagt tgggggeagse 4920
ggtcggeaat tgatceggtg cctagagaag gtggegegge gtaaactgge aaagtgatgt 4980
cgtgtactgg cteegecttt ttcccgaggg tgggggagaa cegtatataa gtgeagtagt 5040
cgecgtgaac gtcttittc geaacggptt tgcegecaga acacaggace ggttetagag 5100
cgetgecace atggacaaga agtacagceat cggectggac atcggeacca actetgtggg 5160
ctgggecgtg atcaccgacg agtacaaggt geccageaag aaattcange tgctgggeaa 5220
taccgaccgg cacageatca agaagaacct gatcggagec ctgetatteg acageggega 5280
aacagccgap gecaccegge tgaagagaac cgecagaaga agatacacca gacggaagaa 5340
ccggatctge tatctgcaag agatettcag caacgagatg gecaagetgg acgacagett 5400
cticcacaga ctggaagagt ccttcetggt ggaagaggat aagaageacg ageggeacce 5460
catcttcgge sacategtgg acgaggtgge ctaccacgag aagtacceca ccatctacca 5520
ctigagaaag aaactggtgg acageaccga caaggecgac ctgeggetga tetatctgge 5580
cctggeceac atgatcaagt tecggggeca cticctgate gagggegacc tgaaccecga 5640
caacagegac gtggacaage tgttcatcca getggtgeag acctacaacc agetgticga 5700
ggaaaacccc atcaacgeca geggegtgea cgecaaggec atectgtetg ccagactgag 5760
caagagcaga cggetggaaa atctgatege ccagetgece ggegagaaga agaatggecet 5820
gtteggaaac cigattgeec tgagectggg cctgaccece aacttcaaga geaacttega 5880
cctggeegag gatgecaaac tgeagetgag caaggacace tacgacgacg acctggacaa 5940
cetgetggece cagatcggeg accagtacge cgacctgttt ctggeegeca agaacctgte 6000
cgacgecatectgetgageg acatcetgag agtgaacace gagatcacca aggeccecct 6060
gagcgectcet atgatcaaga gatacgacga geaccaccag gacctgacec tgetgaaage 6120
tetegtgegp cageagetge ctgagaagta caaagagatt ticttegace agageaagaa 6180
cggctacgee ggetacattg acggeggage cagecaggaa gagttctaca agltcatcaa 6240
geecatectg gaaaagatge acggeacega geaactgctce gtgaagetga acagagagea 6300
cetgetgegg aageagegga ceticgacaa cggeageate coccaccaga teccacctggg 6360
agagctpeac geeattetge ggeggeagga agatttttac ceattectga aggacaaccg 6420
ggaaaagatc gagaagatce tgaccticeg catccectac tacgtgggec ctetggccag 6480
gBgaaacage agattegect ggatgaccag aaagagegag gaaaccatca cecectggaa 6540
cticgaggaa giggtggaca agggegetic cgeccagage tteatcgage ggatgaccaa 5600
cttcgataag aacctgeeca acgagaaggt getgeccaag cacagectge tgtacgagta 6660
cticaccgtg tataacgage tgaccaaagt gaaatdegtg accgagggaa tgagaaagec 6720
cgecticetg ageggegage agaaaaagge categtggac cigetgttca agaccaaceg 6780
gaaagtgacc gtgaagceage tgaaagagga ctacttcaag aaaatcgagt gettegacic 6840
cgtggaaate teeggegtpg aagateggtt caacgectec ctgggeacat accacgatct 6800
gctgaaaatt atcaaggaca aggacttcet ggacaatgag gaaaacgagg acattctgga 6960
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[0004]

agatatcgtg ctgaccctga cactgtitga ggacagagag atgatcgagg aacggctgas 7020
aacctatgec cacctgttcg acgacaaagt gatgaageag ctgaagegge ggagatacac 7080
cggetgggac aggctgagee ggaagetgat caacggeate cgggacaage agtecggeaa 7140
gacaatcctg gatttcctga agtccgacgg cttcgecaac agaaacttca tgeagetgat 7200
ccacgacgac agectgaccet ttaaagagga catccagaaa geceaggtst ceggecaggg 7260
cgatageetg cacgageaca ttgecaatet ggecggeage cecgecatta agaagggeat 7320
cctgcagaca gtgaaggtgg tggacgagct cgigaaagtyg atgggeegge dcaageccga 7380
gaacatcgig atcgaaatgg ccagagagaa ccagaccacc cagaagggac agaagaacag 7440
ccgegagaga atgaagegga tegaagageg catcaaagag ctgggcagce agatectgaa 7500
Agaacaccce gtggaaaaca cccageteca gaacgagaag ctgtacetgt actacetgea 7560
gaatggecgg gatatgtacg tggaccagga actggacate aaccggetgt cegactacga 7620
tgtggaceat atcgtgecte agagotttet gaaggacgac tecatcgaca acaaggtgcet 7680
gaccagaage gacaagaace gggpcaagag cgacaacgtg cectecgaag aggtegigaa 7740
gaagatgaag aactactgge ggeagetget gaacgecaag ctgattacce agagaaagtt 7800
cgacaatctg accaaggecg agagaggege cetgagegaa ctggataagg ceggetteat 7860
caagagacag ctpgtggaaa cceggeagat cacaaageac glggeacaga teetggacte 7920
ccggatgaac actaagtacg acgagaalga caagctgatc cgggaagiga aagigatcac 7980
cctgaagtee aagetggtgt cegatttecg gaaggattte cagttttaca aagtgegega 8040
gatcaacaac taccaccacg cccacgacge ctacctgaac geeglegtgg gaaccgoect 8100
gatcaaaaag taccctaage tggaadagega gttcgtgtac gecgactaca aggtgtacgs 8160
cgtpcggaag atgatcgeca agagegagea ggaaategge aaggetaceg ccaagtactt 8220
ctictacage aatatcatga actttttcaa gaccgagatt accetggeca acggegagat 8280
ccggaagegg cetetgateg agacaaacgg cganaccggg gagategtgt gggataaggsg 8340
cegggatttt gecaccgige ggaaagtgct gageatgece caagtgaata tegtgaaaaa 8400
gaccgagetg cagacaggeg pettcageaa agagtetate ctgcccaaga ggaacagega 8460
taagctgatc geccagaaaga aggactggga cectaagaag tacggegget tegacagecc 8520
caccgtggec tattetgtge tegtgatage caaagtggaa aagggeaagt ccaagaaact 8580
gaagagtgtg aaagagcetge tggggatcac catcatggaa agaageaget tcgagaagaa 8640
teccategac tttctggaag ccaagggeta caaagaagig aaaaaggace tgateatcaa 8700
getgectaag tacteectgt tegagetgga aaacggecgg aagagaatge tggectctge 8760
cgpcgaactg cagaagggaa acgaactgge cctgecetee aaatatgtga acttecigta 8820
cctggecage cactatgaga agetgaaggg cteccccgag gataatgage agaadcaget 8880
gtitgtgpaa cageacaage actacctgga cgagatcatc gageagatea gegagticte 8940
caagagagtg atcctggecg acgctaatct ggacaaagtg ctgtecgect acaacaagea 9000
cegggataag cecatcagag agcaggecga gaatateate cacetgtita cectgaccaa 9060
tctgggagec cetgeegect teaagtactt tgacaccace atcgaccgga agaggtacac 9120
cagcaccaaa gaggtgctgy acgecacccet gatccaccag ageatcacceg gectgtacga 9180
gacacggate gacctgtctc agetgggagg cgacaagega cetgccgeca caaagaagee 9240
tggacaggct aagaagaaga aagattacaa agacgatgac gataagggat ccggegeaac 9300
gaacttctct ctgctgaaac aageeggaga tetcgaagag aatcctggac cgaccgagta 9360
caagcccacg gtgegecteg ccaccegega cgacgtecee agggecgtac geacectege 8420
cgecgegttc gecgactace cegecacgeg ccacacegic gatccggace gecacatega 9480
gegggteacc gagetgeaag aactcticct cacgegegic gggctegaca teggeaaggt 9540
gtgggtegeg gacgacggce cogegptgpe gatetggacc acgecggaga gegtegaage 8600
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[0005]

gggggcgpte ttegeegaga teggeccgeg catggecgag ttgageggtt cocggetgge 9660
cgegeageaa cagatggaag gecteetgge geegeaccgg cccaaggage cegegtggtt 972D
cctggecace gleggagtet cgecegacca ccagggeaag getetgggea gegeegtegt 8780
geteecegga gtggaggegg cegagegege cgagetgeceigeettcetgg agacctecge 9840
gceeegeaac cteeecttet acgagegget cggetteace gteaccgeeg acgtegaggt 9500
gececgaagga ccgegeacct ggtgeatgac cegeaageee ggtgectgaa cgegttaagt 9960
cgacaatcaa cctetggatt acaaaatttg tgaaagatig actggtattc ttaactatgt 10020
tgctectitt acgetatgtg gatacgetge titaatgect tigtatcatg ctattgettc 10080
ccgtatggct ttcattitct cctectigta taaatcctgg tigctgtete titatgagga 10140
gtigtggccc gttgtcaggce aacgtggest getatgeact gtgtttgetg acgeaaccee 10200
cactggttgg ggeattgeca ccacctgtea getectttee gggacttteg ctttecccet 10260
cectattgee acggeggaac teatcgeege ctgectigee cgetgetgga caggegcteg. 10320
getgttggpce actgacaatt cegtggtatt gteggggaaa teategtecet ticettgget 10380
getegectgt gitgecacct ggattetgeg cggpacgtee tictgetacg tecottegee 10440
cctcaateca geggacctte cttceegegg cetgetgeeg getetgegge ctettecgeg 10500
tettegectt cgeectecaga cgagteggat ctecetitgp geegectece egegtegact 10560
ttaagaccaa tgacttacaa ggeagetgta gatcttagee acttittaaa agaaaagggg 10620
ggactggaag ggctaatica cicccadcga agacaagatce tgetititge tigtactggg 10680
tctctctget tagaccagat ctgagectgg gagetctctg getaactagg gaacceactg 10740
cttaagcete aataaagcett gecttgagtg cttcaagtag tgtgtgeceg tetgttgtgt 10800
gactctggta actagagatc cctcagaccce ttttagteag tgtggaaaat ctctageagg 10860
geecegtttaa accecgetgat cagectegac tgtgoctict agttgeeage catctgttgt 10920
ttgecccetee ceegtgectt cettgacect ggaaggtgec acteccactg tectttecta 10980
ataaaatgag gaaattgcat cgeattgtct gagtaggtat cattctattc tgggegetgg 11040
getggegeag gacageaagg gggaggattg ggaagacaat agecaggcatg ctggggatge 11100
gotgggctcet atggettetg aggeggaaag aaccagetgg ggctctaggg getatcceca: 11160
cgegeectgt ageggegeat taagegegge gagtgtagty gttacgegea gegtgaccge 11220
tacacttgce agegecctag cgeccgetee tttcgettte ttecettoct tictcgecac 11280
gttegeegpce titcceegte aagetctaaa teggpgpcete cetttagggt tecpatttag. 11340
tgctttacgg cacctegace ccaaaaaact tgattagggt gatggticac gtagtgggee 11400
atcgeectga tagacggttt ttcgeccttt gacgttgpag tecacgtict ttaatagige 11460
actettgttc caaactggaa caacactcaa ccetatcteg gtetattett trgatttata 11520
dgggattitg cegatticgg cetatiggtt aaaaaatgag clgatttaac aaaaatitaa 11580
cgcgaattaa tictgtggaa tgtgtgteag ttaggetgty gaaagtcecc aggeteecca 11640
geaggcagaa gtatgcaaag catgeatetc aattagtcag caaccaggtg tegaaagtes 11700
ccaggctece cageaggeag aagtatgeaa ageatgeate tcaattagte agcaaccata. 11760
gtecegeeee taacteecgee catecegeece ctaacteecge ceagttccge ceattetecg. 11820
ccccatgget gactaatitt ttttattiat gcagaggeeg aggecgecte tgectetgag 11880
ctattccaga agtagtgagg aggctttttt ggaggectag gettttgeaa aaageteceg 11940
ggagctigta tatccatttt cggatctgat cageacgtgt tgacaattaa tcateggecat 12000
agtatatcgg catagtataa tacgacaagg tgaggaacta aaccatggee aagitgacca 12060
gtgeegtiee ggtgctcacce gegegegacg tegeeggage getegagite tggaccgace 12120
ggcteggptt ctecegggac ttcgtgpagg acgacttcge cgptgtpgte cgggacgacg 12180
tgaccctgtt catcagegeg gtecaggace aggtggtgee ggacaacace ciggeetgeg 12240
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[0006]

tgtgegtecg cggectggac gagetgtace cogagtggte ggaggteate tecacgaact 12300
tecgggacge cteegggecg gecatgaceg agategeega grageegtgg gggcgegagt 12360
tegeectgeg cgacceggee ggeaactgeg tgeacttegt ggccgaggag caggactgac 12420
acgtgctacg agatttcgat tecaccgeeg cettctatga aaggtiggge ttcggaatcg. 12480
ttttccggga cgecggetgg atgatectec agogegggga tetcatgetg gagtictteg 12540
cccaccecaa cttgtttatt gecagettata stggttacaa ataaagceaat agcatcacaa 12600
atttcacada tagageattt ttitcactge attctagttg tgatttgtec agactcatca 12660
atgtatctta tcatgtetgt ataccgicga cetctageta gagettggeg taatcatggt 12720
catagctgtt tectgtgtga aattgttate cgetcacaat tecacacaac atacgagecg 12780
gaapcataaa gigtaaapcc tgggetgect aatgagtpag ctaactcaca ttaattgept 12840
tgegeteact geecgettte cagtcgggaa acctgtegts ccagetgeat taatgaatcg: 12900
gccaacgege gpgeagagec ggtttpegta ttgggegeteticcgettee tegetcactg 12960
actegetgeg cteggtegtt cggetgegge gageggtate agetcactca aaggegetaa 13020
tacggttatc cacapaatca ggggataacg caggaaagaa catgtgagea asaggecage 13080
agdadaggccag gaaccgtaaa aaggecgept tactggeptt titceatagg ctecgeecee 13140
ctgacpapca tcacaaaaat cgacgeteaa pteagagpts gegaaacecgacaggactat 13200
aaapatacca ggegtiteee ectggaaget cectegtgeg ctetectgtt tegacectge 13260
cgettacegg atacctgtee geetitetee cttegpgaag cgtggegett teteataget 13320
cacgctgtag gtatctcagt tcggtgtagg tegttcgetc caagetggge tgtgtgecacg 13380
aacccccegt tecageecgac cgetgegect tatecggtaa ctategtett gagtccaace. 13440
cggtaagaca cgacttatcg ccactggeag cagecactgg taacaggatt agcagagega 13500
gotatgtapg cggtgetaca gagttctiga agtggtggee tasctacgge tacactagaa 13560
gaacagtatt tggtatctge geictgetga agecagtiac cttcggaada agagttgeta 13620
getettgate cggeaaacaa accaccgetg gtageggtgg tittttigtt tgeaageage 13680
agattacgcg cagaaaaaaa ggatctcaag aagatecttt gatettttct acggggtetg 13740
acgctcagtg gaacgaaaac tecacgttaag ggatttiggt catgagatia tcaaaaagga 13800
tcttcaccta gatectitta aattaaaaat gaagtittaa atcaatctaa agtatatatg 13860
agtaaacttg gtctgacagt taccaatget taatcagtga ggeacctate tecagegatet 13920
gtctatttcg ttcatccata gttgectgac teccegtegt gtagataact acgatacggg 13980
agggcttaccatctggecee agtgetgceaa tgatacegeg agacceacge teaecggete 14040
cagatttatc agcaatadac cagccagecg gaaggecnsa gegeagaagt ggtectgeaa 14100
ctttatccge ctecatecag tetattaatt gitgecggga agetagagta agtagttege 14160
cagttaatag tttgcgeaac giigtigeea tigetacagg catcgtggte teacgetegt 14220
cgtitgptat gecttcattc agctcegptt ceccaacgate aagpegagit acatgatcce 14280
ccatgttgtg caaaaaageg gttagetect teggtoctee gategttgte agaagtaagt 14340
tggcegeagt gttaicacte atggttatgg cageactgea taatteictt actgtcatge 14400
catccgtaag atgcttitct gtgactggtg agtactcaac caagtcattc tgagaatagt 14460
gtatgegpeg accgagttoc tettgeecpg cgtcaatacyg gpataatace gegecacata 14520
gcagaacttt aaaagtgcte atcatiggaa aacgttctic ggegegaaaa cictcaagga 14580
tcttaceget gtigagatce agticgatgt aacccactcg tgeacccaac tgatettcag 14640
cafcttttac tttcaccage gittctgggt gagcaaaaad aggaaggceaa aatgecgeaa 14700
anaagggaat aaggpcgaca cggaaatgit gaatactcat actcttectt titcaatatt 14760
attgaagcat ttatcagggt tattgtctca tgageggata catatttgaa tgtatttaga 14820
aaaataaaca aataggggtt ccgegeacat ttcececgaaa agtgecacct gac 14873
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