FT o A (AR
J Cent South Univ ( Med Sci) 2011,36(12) http ://www. csumed. org; http://xbyx. xysm. net 1163

- ARTICLES - i E .

HELMH A S-REEEXN THEMABKERETLT
21 ZEREHFREREL KT RERENF N

KR, AR, BEAT, AR, HAF, FA, £28%
(FEAFE LMBEZEREEHR, K 4100115 2. #HE = [ K& Wk F
B A, Kb 4100115 3. 0 Hf B B dwsgoRh, K 3 410008)

[BE] BHH: A T 3R Eanfite Molt4 2n e A LA 35+ 7 AL ) 7] 5-24¢ RIE3F (5-azacytidine ,5-Zac)
3t itk B 2 B & E A2 5P 5t T % Ak-1 ( programmed death receptor 1,PD-1) & H & 35 -F 69 & F R ACE R & L5
8 PD-1 kP FGA R R P — F AR T RACAE M 5 PD-1 AR KA R X & K AR FR A 5-
Zac 4#8.(0 pmol/L 285 wmol/L £8.10 pmol/L 41 ) 4£ JA F AR 4135064 Molt4 2m At 72 h, 7 X 2w J AL (flow cy-
tometry , FCM ) #-i] 4m fitL & @1 & & PD-1 %9 Molt-4 4m i Yo 1) Fo 2w i 08 = 55 5 R %k e -J8 A B 4% R M (reverse tran-
scription polymerase chain reaction, RT-PCR) #:i| 5-Zac 48 Fl & PD-1 X mRNA &9 4% K -F; L aim S48 40 28
%28 Molt-4 202 DNA,PCR 3§ PD-1 & 3)F P K B, 3L B2 S K AT I, B el 3, 4l 7 36 09 PD-1
BEHFREFTELKS, R0 pmol/L 28,5 pmol/L 28,10 pwmol/L 2884 5-Zac 4 A F Molt4 #m iz 72 h J&,
PD-1 2 4m ffo i 89 R A % 51 4 (1. 13 £0.01) % , (18.96 £ 1.87) % £ (63. 09 +6.25) % , 3 2 Ik JE fic 1
M PD-1 3B mRNA 23k T2 F 38 m; @l A oML RE =5 0 wmol/L 2848 ,5 wmol/L 28,10 wmol/L
20 5-Zac 432 72 h J& Molt-4 4a g 69 B = F % 3% /m,0 pmol/L 28,5 pmol/L 28,10 wmol/L 4178 = R 45 5] A
(1.9£0.06)% ,(8.98 +1.36) % #2(24.5 +3.68) % , £ F A % it 5% (P <0.01) ; Lik 3 41 DNA T8 4
B 25 R R AT AL A 5-Zac A2 PD-1 BFF L —601 bp F= — 553 bp CpG & & 7 A2
R E . BEIR T AR A S-Zac T FEARIE 69 T R il & Molt4 ek & PD-1 mRNA % ik 2
Z¥m, e AT RIS, XA G TRE PD-1 AR RS TR\ BIAG LT EMA X,
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Abstract
cytidine (5-Zac) on programmed death receptor 1 (PD-1) in Molt-4 cells (T lymphocyte cell line)

Objective To observe the demethylation effect of demethylation inhibitor 5-aza-
and to investigate the relationship between DNA demethylation and expression of PD-1. Methods
Molt-4 cells were cultured in the medium containing different concentrations of 5-Zac (0, 5, 10
wmol/L) for 72 h. According to the concentrations of 5-Zac, the Molt4 cells were divided into a 0
pmol/L 5-Zac group, a 5 pmol/L 5-Zac group, and a 10 wmol/L 5-Zac group. The expression of
PD-1 in Molt4 cells was detected by flow cytometry and the apoptosis rate was calculated. The mR-
NA transcription level of PD-I was detected by real-time polymerase chain reaction; Molt-4 cell
DNA in all groups were treated by sodium bisulfite. The PD-I promoter fragment was amplified by
PCR, the amplification fragments were transformed into E. coli. , the positive clones were selected
for equencing, and the methylation status of the fragments of PD-I promoter was examined. Results
Seventy-two hours after the 5-Zac treatment, the expression rate of PD-I in the Molt4 cells in the
0 pmol/L 5-Zac group, the 5 pmol/L 5-Zac group, and the 10 wmol/L 5-Zac group was (1.13 =
0.01)%, (18.96 £1.87)% , and (63.09 +6.25) % respectively, in a low concentration-depend-
ent way. The PD-I mRNA expression level was increased significantly with the 5-Zac treatment.
Cells apoptosis showed that: compared with the 0 wmol/L 5-Zac group, the apoptosid rate in the 5
wmol/L 5-Zac group and 10 wmol/L 5-Zac group was signficantly increased, which was (1.9
0.06)% , (8.89+1.36)% , and (24.50 £3.68)% in the 0 pmol/L 5-Zac group, the 5 wmol/L
5-Zac group, and the 10 pmol/L 5-Zac mol/L group respectively. The bisulfite genomic sequencing
showed that the demethylation probability of CpG points on —601 bp and —553 bp was significantly
increased in the 5-Zac treated cells compared with those untreated. Conclusion 5-Zac can result in

the increase of PD-1 expression in the human lymphoid cell series Molt-4 in vitro, and the apoptosis
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rate increases, which is related to PD-I gene promoter demethylation.
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T2 P P FE 1= 32 {Ak-1 ( programmed death receptor
1,PD-1)t#R K CD279 u% PDCD1, & 4E & A #2 7 1t
FETHY T 40 b B 23 5Bl 55 kD Ay BRAA T
RIPSIEE 1, J8 T CD28/CTLA-4 f 3% 3K 3 1 B K ik
S el ez R AN Ry PD-1 F A S
FORTIGALR K L A0 i 2 i, 72 T, B 40 i i S 5 1
R A A . R EBFSIESE  PD-1 3%
A5 T K E 4B R RE B S I REAL R e R )
5-J% AMLUH (S-azacytidine , 5-Zac ) 52— Fift FF AL A1) i
), 25 AR AR BN PD-1 3K A2 e K H T REAIL I
FURT M A DU AR T8 . AW SE ARSI B 7R 1 T ik &R
Molt-4 4l Jfd Sy BF 5 %) R, WLEEAS [l ¥k FE 19 5-Zac X
Molt4 24t i i) A= Al S5 0/ T4, AGn i Mol 4
AR PD-1 FRBIKF 2L, I — 25 AR R
BRI AR PD-1 LR S 3l R B BRI,
B TEARTT 2 HH AL AL FEXF N T ik EL 4t i 3R Molt4 2
i35 PD-1 {520 S H X PD-1 398 3l ¥
CpG i LIRS B2 IR, FF R 2 Z I A5G 2R o

programmed death receptor 1

demethylation; 5-azacytidine;  bisulfite ge-

1 MBS

1.1 ##
111 Atk

T kL 40 AR Molt-4 41 i ey v p o HUHE 12 7
e 200 L 35 7 L AR
1.1.2 ZXAE5NE

5-Zac 4y + 3 CH,, N, Oy, #H X 43 F T & 4
244.205 , ) B 35 [# Sigma /A 7], 3532 RPMI 1640 £
W IGAF 1E B 36 [ GIBCO 24 w], i SR YOE R
(fluorescein isothiocyanate, FITC) #ric At$Hi A PD-1 i
B S AR [F] BT LA FITC Mouse TG ¥4 H
% E BD 22 F],DNA $2H00 & \ Taq i . ANTP J %
iR & B 56 [E Promega 23], DNA FrifE2: 41y
H 2¢[# Fermentas /3 A, TRIzol g H 35 [ Invitrogen 7y
A AR E A AL B &0 F 26 [ Chemicon 23 H],
TEC 4 MY & FACS Calibur Flow Cytometer ( BD Bi-

sciences, San Jose, CA)
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1.2 F%
1.2.1 @ik

Molt4 2 ffd F & 10% Jiti 4 IfiL 375 ) RPMI 1640 15
TR, BT 37 °C,5% CO, MR &4 T 5% 1%
o B2 ~3 d I 1R WEERTEUE KA 4 i +
1.2.2 ¥ AL 7] 5-Zac 222

SEIGHT 1 d FF Molt4 41 A% AR, 5256 24 K 41
MIBFIAE 50 mL 4 f 3% 55 0, A~ 35 3% A 20 Pl
Bk 5 x10°4 I HA 10 mL 5885 373k . 524y
A0 wmol/L 5-Zac 21 .5 wmol/L 5-Zac ZH F110 pwmol/L
5-Zac 4 MRKINALHE N 0,5,10 pmol/L 5-Zac ,
Mudhse g T 37 °C,5% CO, , 1 T B o4 v 1% 5%
PR 24 h SR B R AR R 2R B 25, T
ARFR 72 b JE IR A AL, R4 T IS A
1.2.3 AKX @Bt Molt4 %0 i % @& PD-1 % ik
o 2 i B T

WUER 28 AN [A) 48 Wk JE 5-Zac 1 WYL 4B Ak 1Y
Molt-4 41 i 2 x 10° 4, H PBS ¥4 2 W5 , #4341 i
S B ARIC 40 B FITC 4532 B9$L A PD-1 B3
GEHUARPRIC AN L, LLAE R A [R] 7800 B e A4 A 30 40 i
FERBAPEXT B, BT 4 °C L &4 F i HE 30 min,
PBS Y3 2 R LARR Lo & 1 R 45 A ik, A
A A 53 B B 40 550 38 4 20 AR A Ak DY e
(prodium iodide, PI) [ AJLAS I & 1= 41 ffd , 43 ) 3155
2 PD-1 Fih 6 R A T2
1.2.4 PD-1 1’ mRNA %k ¢ RT-PCR # |

Fi¢ 18 TRIzol 16 BH P4/ ETLFEHUE RNA . 22524
TG RE RS FE i e, 43 A BCEL RNA T pg, #%
S SRR G U B S 4R AR L B S OB A L cDNA
DAV BT 4% ¢cDNA iE45 PCR 4734, N2 B GAPDH

(598 bp): I ¥i# 8] # 5'-CCACCCATGGCAAATTC-
CATG-3', Fifi5|4) 5'-TCTAGACGGCAGGTCAGGTC-
CACC-3"; PD-1 (263 bp): I 78] ¥ 5-CGTCT-
GGGCGGTGCTACAA-3", F % 8] ¥ 5'-TGACACG-
GAAGCGGCAGT-3', PCR "3 #F MJ Research /A )
PTC-100™ P34 _EdE47, B IRANT « 94 °C HidE
£ 3 min, 94 CA54:30 s, 58 CiB k30 s, 72 °C ZLAifi
30 s, 330 MER, F)5 72 CHLEM 7 min, =4
5 EREGPI L 6: 1 IRA G, T 16 o/ L 3R M i
LUK, FHEEIE R o B A A Bl 40 A iR . DA H 3
[H 5 N2 08 GAPDH YR He e 721 & 20T
1.2.5 LB E40E R0 54 PD-1 LR BT
ALK A

B R A 35 DR e 14 = 2 R HEJE DNA 40
BER S AN B IS | R % A P Ak 11 it s e 22 3 AR
R PRWEWE | F— 25T Ak Ay B i s e, HEY Ak 19 i g e
PREFANAE o Fi2 B DNA 2 B0 50 & 45 1 100 W 42 o4
AL ZH DNA 2258 Aol 3 vk 56 5 R )5 B
1 pg DNA, | Chemicon 7 ] #YJ CpGenome™ DNA
Modification {25 & E 17 WV A7 R 0 A 4% 0 Ak 31, 84
A R S UL AT

5 30 B R S AN 2 B b B 9 DNA B 45 PD-1
31 PCR "1, PCR 5|75 E WK 1, ¥ PCR ™=
W 1% WAUE Sk, IKIEERIMT T T
HbR&H, 5 T8I T 16 C/KIE 16 h #EATIR%E,
VI T 7 ) e A N K W T 7R J% 2 25 48 i ( DHS )
BHRALNBRZ S KA EZEM TEATHEEZ(+)
(100 pg/mL) LB 35§ 47,37 CHEHE 12 ~ 16 h, 5
F0 5 ASTERERE I T A3 AT, 0 A5 B h bt Ae KOk
PR A AR BRA 7] 58 1

x1 THREBSIAFEIRLIER PD-1 B3)F PCR 3| MFIGBNBEERYT EHBRK/N

Tab. 1 Primer sequences, annealing temperature, and amplified fragment size of PD-/ promote treated with the sodi-

um hydrogen sulfite

Jr Bt 1975 J Bt/ bp B EEC
FBE1( -632 ~ —428) F.5'-TATTTATAAGGTGGAAGTTTTGAGG-3' 205 56
R:5'-ATAAAAAATAAACTCAACCCCACTC-3
BB 2( -451 ~ -237) F:5'-AGTGGGGTTGAGTTTATTTTTTATTG-3’ 215 56
R:5'-ACCCCTTCCTCCTCTATATCTCTACT-3
HBE3( -288 ~ —168) F:5'-GGATATGGAAAGAGGTTATAGTAGT-3' 121 55
R:5'-AAAAAAAATAAAAAAAAAATAAACC-3
B 4( =97~ +11) F:5'-TTTTTAGTATTGTTTTTGTTATTTT-3" 109 55

R:5"-AAAAAAAAACTATCCCAAATCAAAT-3’

F: BUES 1905 RTHS 140,
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1.3 it as 0.06, =5 X BAIAH L, 28 57 B4 Gt (S

SIS T 3 . I SPSS 16.0 G HiK
PERRAE RGBTSR . 3 HLAERT 7 2% 7 PR 00 I 2
PERGY. T VORI SSIBOI I T £ s FUR. ZULYE
BZ I ORI one way ANOVA f43%, P <0.05
HERAGERE L,

2 4 R
2.1 5-Zac & 23 T # e 2 Molt4 g jg PD-1

F F mRNA & & 6% R

RN S5-Zac 4L PR PD-1 FIINAA ] %6 B2
S5-Zac AbFK T bk LAk Molt4 41 PD-1 fy21k
ZESt, R LR WK S-Zac AL PG 9 T 40 PD-1
mRNA JKP-255 b, S W AR VE s 25 41 PD-1 5%
WKEEE S GAPDH Z575 JK B HU AR - 25 F 0k R4 (0
pwmol/L 5-Zac 2) 4 0.35 +0.03; 5 wmol/L 5-Zac

ZH40.41 £0.04, 10 wmol/L 5-Zac 20K 0.49 =
I 2 3 4 5 6 7 8 9

GAPDH

g

S

g

E1 PD-1 EFE#EFKTERE 5-Zac BIREMIE M, A PD-1 F[H mRNA ) RT-PCR 4%

08r

0.7
0.6
0.5
0.4
0.3

0.1

wmol/L 5-Zac 41 P <0.05,10 pmol/L 5-Zac 4 P <
0.01) ;5 pwmol/L 5-Zzac 215 10 wmol/L 5-Zzac 21 L,
B ESAGIFE L (P=0.001,E1),
2.2 5-Zac & ¥ 3+ Moli4 %m it £ @ PD-1 £k &4
#oh

T M AAKG PD-1 78 Molt4 41 fifg 6 1) £ 1k
REER IR RN 5-Zac K557 (1) Molt-4 241 Jifd 3% i 3%
ik PD-1 B2 (1.13 £0.01) % , 3X — Lo 1] 5 1E 4
CD8 T bk B 40 Bfd 2 1f7 PD-1 (9 EL B AL S A 10
pmol/L 5-Zac e} 72 h 5, 4l F2 i F ik PD-1 L
B B3 E (FE 2) 55 wmol/L 5-Zac 411 10 pmol/L
5-Zac 2 PD-1 KR T 2 (18.96 +1.87) %
F(63.09 +6.25)% , 5K 5-Zac EEFE4L A H, 10
pmol/L 5-Zac 2l PD-1 FikFH BT, 2R A 51T
FREL(P<0.01), HIMA 5-Zac ¥k B, PD-1 3%
ik L R

BA N

ail

0 pmol/L. 5-Zac 41 5 pmol/L 5-Zac 41 10 pmol/L 5-Zac 4

B

o 1 ~3:0 pmol/L 5-Zac 4 ;

4 ~6:5 pmol/L 5-Zac 4; 7 ~9:10 pmol/L 5-Zac 4, GAPDH N %18, B:PD-1 mRNA F5A M55 2¢45 %, 50
wmol/L 5-Zac ZH b4, = P <0.01; 55 pmol/L 5-Zac 41 H.%:, A AP <0.01,
Fig. 1 PD-] transcription levels increase with the increasing of 5-Zac concentration. A: PD-I mRNA in Molt4 cells

stimulated with 5-Zac. 1 -3: 0 pmol/L 5-Zac group; 4 —6: 5 pwmol/L 5-Zac group; 7 -9: 10 pmol/L 5-Zac group.

GAPDH was the internal control; B:Statistical results of PD-I mRNA expression. Compared with the 0 pwmol/L 5-Zac

group, * * P <0.01; compared with the 5 pwmol/L 5-Zac group, A AP <0.01.
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<+ Data.004 *
=] 60 ys
Q < 50
by Z 40
= g 30
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=) 20
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2 0
T 0 200 400 600 8001000
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FSC-Height A SZactl S-7act  S—zactl O

2 5-Zac Fli# PD-1 ZERSMEFR R Molt-4 M ERIZFMMAERE A ARFHKE 5-Zac LLIRH Y IRALE R, KLU
ATy PD-1 FAPEAINT . BRI EE 5-Zac A ZH Y PD-1 FHM AN RS 45 R IE . 5 0 pmol/L 5-Zac
YA, * % P<0.01; 55 pmol/L 5-Zac 41 H4¢, A AP <0.01,

Fig. 2 PD-1 expression in Molt-4 cells stimulated by 5-Zac in vitro. A.Flow cytometer results for cells in various 5-Zac con-

centration groups. The numbers in the upper quadrants represent the absolute numbers of PD-1 positive cells; B Statisti-

cal results of PD-1 positive cells ratios in Molt-4 cell-groups treated with different concentrated 5-Zac. Compared with the
0 pmol/L 5-Zac group, * % P <0.01; compared with the 5 pwmol/L 5-Zac group, A AP <0.01.
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2.3 5-Zac 4 #23F Moli4 m oA T & 69 %

XPANTA R 3 5-Zac A0 BRI 1 20 M08 T 1% 50 43 B
Ja KB, B TN 5-Zac ¥ BE 3% =, Molt-4 41 g 11 I
TR B s (B 3), 5K 5-Zac 4 %, S

5 pmol/L 5-Zac 2

20007126402 090803 ZWD-IE

0 pmol/L. 5-ZacZl

20007136403 090803 ZWD-KKO woses —

TequInN (18D

sequiny (1€
sequiny (120

264 06 138 (80 103 8
DNA Content

DNA Content

pmol/L 5-Zac 441 10 pmol/L 5-Zac ZH f 41 ffg i T
R, 2R YA G FE X (P <0.05), H PD-1
RGP T RE AT

10 wmol/L 5-Zac 41

2000715703 090BISZWDX1D _—

100 1

o0+ 0 kA A
25
= 10
¥ 1s
S 10
’
o == |
0 pmol/LL. 5 pmol/LL. 10 pmol/L.
5-Zac 41 5-Zac#l  5-Zac 4l

3 5-Zac RlHksME TR Moltd ZRRUAT o A AW E S-Zac AbFS A9 ANMIR T B0 o T EARIC AL o U8 T 40 i
B R[S 5-Zac AL F G AU TR INGH4E R . 150 pmol/L 5-Zac 4IHAL, * % P <0.01;5 5 pumol/L 5-Zac 4]

He#s, AAP<0.01,

Fig. 3 Apoptosis of Molt-4 cells stimulated by 5-Zac in vitro. A: Cell-apoptosis in various 5-Zac concentration groups, the

apoptosis cells is shown; B:Statistical results of apoptotic ratios in different 5-Zac concentrated groups. Compared with

compared with O wmol/L 5-Zac group, * * P <0.01; compared with 5 wmol/L 5-Zac group, A AP <0.01.

2.4 5-Zac &3zt PD-1 LB BT P ALK EH
AL

¥l 5-Zac Ab B S B9 45 41 Molt4 4 fifg PD-1 3
G Bl 16 4~ CpG i s R EEAL TR B . B2 Pk 5 4
SERERL N I 5 BB CpG A s i H B ALK P
HASUNS D yikE S A CpG A P2 FEAL K F-
B &4~ CpG ~F- X HI ALK F-H 15 4> CpG 19 FH 4L
AR, 1 AR e e LW 3L, 0 AR
Ak, ZR IR 5% B A B CpG AL,

1.0

R 1%

=317

-294

T B B AL i 57 5-Zac £ PES, PD-1 J3 8 1 |
Z 601 bl — 553 bp CpG g 32 FYAE {71 ) B
1,5 0 wmol/L 5-Zac #H b 45,5 pwmol/L 5-Zac 24 10
pmol/L 5-Zac 41 5 EL AL A B 3 i (181 4) . H
Hr, =601 bp &b S50 Y 5% S5 P B2 25507
5 A 0 ER A 4 71 7] 5-Zac X Molt<4 4 g PD-1
TR P BES PD-1 J3 8 15 % 5 A 1 Bin-2
ZEANLE R CpG i £ LA G,

[10 wmol/L 5-Zac 41
W 5 pmol/L 5-Zac 41
% 10 pmol/L, 5-Zac 41

CpG {75 /bp

E4

REIRE 5-Zac 3t PD-1 JAEHF 16 4~ CpG L m By EREMNKFRIZM, —601 bp F1 -553 bp 4k CC i LAl

IK-FE 5-Zac WEEEFA NG . 5 0 pmol/L 5-Zac 4L HL#, « +* P <0.01;5 5 umol/L 5-Zac 4 HL#, A AP <

0.01,

Fig. 4 Demethylation at CpG sites in the PD-]/ promoter region. The level of CpG demethylation increases in the —601 bp

and —553 bp with the increased 5-Zac concentration. Compared with the 0 wmol/L 5-Zac group, * * P <0.01; com-
pared with the 5 pmol/L 5-Zac group, A AP <0.01.



1168 PR AR (PR ) ,2011,36(12)

http ://www. csumed. org; http://xbyx. xysm. net

SR

DNA F 564k 2 fie i B IS i IR 38 S i 4 ik
ez TEHEEY RN A 2 80% 1) CpG fif
SRR AL, XL R B R AR NG B T IX
B CpG 877, BEFE R W DNA HIEALfE S| ik e
25+ . DNA #4942 \DNA F5e ) DNA 528 (4 i
MEAER s, B3k GH RS AEAE
FHE 5 R 7 5 8 3h TR 45 A, DA i 45 3k R 3
K, SR A 2 08 i e T B ) R IR S TR 45
SO R R B R TR R A R A
RN X IR SRR AR R 8h 7 L4565
X R e A TR AR

JLAp 5 2 A (40 AP-2, Brn-2, C-Myc/Myn,
CAREB, EZF FI NF-«B) 5] CpG 5&3t . 4 CpG #%
5 C BRI S AR RIS . B —
SOl SR - (40 SP1, GF 55) X HA5 G B F i HH AL
AR . G 31 H LB E 280k B i
A IR GBI Z —, PD-1 FE58 A 1
FIE TG CD4™  CDS* T, B 41 il LA 7 B 4% 41 iy
F0, 5 R AN A AR A T A S R AR R B VA
XK. PD-1 i@t BHWr CD3/CD28 43 iy ik s ot UL I 3
1%/ ( phosphatidyl inositol 3 kinase, PI3K) [ i 1% T
P AKT (SRR AL , 2 — P WF 5T IE S PD-1 X} PI3K/
AKT 005 355 1 AR M5 T B P 7 TTSML 36 )%, ITSM L I
3 3o A B L 20 A R A 1 D 0 Y R I 2 1Y)
[ PR 54 Sre2 T ] PI3K/ Akt 9 36 M, T A& #4
X T 40 M S AL 3 o 95 4k, PD-1IE B4
ZAPT0 (IR IL , 34 RE 55 1L 25 (1 B4 C-0 (protein ki-
nase C-0, PKCO) I B FRfL FR % , 1 PKCO 2 IL-
2 PR AT R o BhSE e O 4RAIESE . PD-1 5 L
Jic A 45 A ] LLAP ] CD4 ", CD8 ™ T 41 it i 3% = o
7T W < 6 /)N BRI 2 40 i 1 Jok 245 M\ Mg B 4% 95 7%
(LCMV ) RN SE 8695 95 B | 9 U T 98 096 B S5 5 1 15
SRR v AT S T U O 40 Ak T T RERE IR
AL, XFYEEAR T 5 H R W PD-1 4 71 5 Rk
5%, BHIKT PD-1 5 H i fA& PDLY (¥4 4 F mT {5
S CTL DhAE MR A, R IR 33 B ™ o 78
FREL IR bk EL 40 i LCMV /N B i 52 v kB - B
Wi PD-1/PD-L1 Pl 1EA5 5 R G5, AT AR/ A gk e
NI B SPE T ANME T R, SR IA T PR W T
TR . SIS IR 5 45 B4R % . PD-1
AR B 0 1 g 7 P SR B A FE RS TR
MBI TR RE Y], MG A ZWE gt/ &
PRI 2 JH 35 1 N HE ST A I8 B e S 1 T ik
YA 11 PD-1 3k K HE4T 1 F 58 kB : 78 St

HBV YL L s 8 e MR 20 i 3P T obk 2 25 40 il
I PD-1 43 F K V- 3R3K  BEE 2k s 37 11 Jé
&2 ,PD-1 FA W R, i HBV 18 1 ke 2 45 57
P CTL 21l PD-1 43 F AT 2 5 5 K V- 235, -1 bl
HEER T 2 I HA R E W L. 8
JH B EBUR TR YT K 4= HBeAg/HBeAb Ifil 15 27 i 4t
I, HBV #55% T 40 g PD-1 (835 F ™, LIk
WF7E 37w : PD-1 518 % HBV YL & (R P HBV 4557
PE T 41 M 240 M 2 BEIR S 2 DI A 5C, PD-1 [ 7K ST A
S HBV 5520 T 41 X4 2 9% 25 19 9 58 I
HIRBUTE B9 25 S B 4 W A 18 1 HBV J& e 3 4h
JE ML #E AR S T A0 D ARG T 5 H W PD-1 &
FIRA K, A HATATIA P B R4 1 7K 7 L e B
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