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Abstract

Chronic hepatitis B (CHB) patients achieving clinical cure
represent individuals who have attained persistent virological
suppression and immunological control. This is the ideal
treatment goal in both domestic and international CHB
management guidelines. Clinical practice has demonstrated
promising outcomes for certain patient populations treated
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with optimized regimens involving nucleos(t)ide analogs
(NAs) or immunomodulators (such as pegylated interferon
a) administered sequentially or in combination. However,
despite the gratifying progress in the clinical management
of hepatitis B, a significant number of patients still cannot
achieve the goal of clinical cure. Many challenges remain to be
overcome to achieve better treatment outcomes. This article
provides a brief overview of the current research progress
and existing issues in the pursuit of clinical cure of hepatitis B.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Chronic hepatitis B; Clinical cure; Research
progress

Citation: Li YP, Liu CR, Hao M, Lu R, Dang SS. Clinical cure of
hepatitis B: Delight and anticipation. Shijie Huaren Xiaohua Zazhi
2023; 31(20): 837-845

URL: https:/ /www.wjgnet.com/1009-3079/full/v31/i20/837.htm
DOTL: https:/ / dx.doi.org/10.11569/ wcjd.v31.i20.837

il B
T“”‘é‘a&iﬂf}\(chromc hepatitis B, CHB)® % 52 JLI& &k
BRREEERFT B REF IR o i 4z
%J S2 BT B ASNCHBE 648 09 22487497 A 47, 16
JR R BRIEA, DA (B2 ) K4 (nucleus(t)ide analogs,
NAS)RLEIAF H (R BT Eow)F R IIEA
/‘é %’? AT EA ISR BFABERAT T AATLE
R, A AR LTI SRR EY R MR A S %
BHER ﬁ‘ég'—ﬂ” & ARG A8 B AR, Bk B BUT 6006
ﬁ»‘(ﬁ"uﬁyﬂi TRIEM. AL TG R E A
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AROIRE: 16 R G A € A 12 M T AT X (chronic hepatitis
B, CHB) % 436 Keg 23T A AF. A1 8 % 8 HiL 35X —A
1%, BT IE RO REETRBGNIE . AR
Y B AR T k00 A ¥ CHB Y 16 R & & RILSE,
TAERARE RHIR K.
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e 2R EE AT 4 (chronic hepatitis B, CHB)/& Ei
N AR RE I B B . PRt 5 P AE2H 24(World Health
Organization, WHO){fi 11, ERA U131 Nsdeit 2.7
JF 4893 B (hepatitis B virus, HBV), * [ H A g PEHBVIE G
L8600 77 N, IS NEUI AL fE A Bk g "2, S ARk TE Ny
PAMER ISR, AR 2150%-80% A BIE 112
PEHBVIEZL, HABRE R FIBET 40 e (hepatocellular
carcinoma, HCC)p {51l i —2fok E ip [P, 7E3RE, A
I 84%HHCCAE HTHB VRS FEUM™Y, HBVIEGL# R 4
JiT368 T JRURG 2 o e ATERR10-3013%5. [RIt, X T8k 2,
FFEETT S ST, SEZ AT RE, Do HHRE IR AR
st B A PR A i R R S 1) . AA20154F e o [E 18
YECHBiG TR, $2HiEsRIg Z MR IRTE A As, A
HMRZFFHTTIR T RIARER, 215 RN IERATA AR 2
I PR VG EAH S T 00 H s, i N, i E TR
20194F FRE2022 4 it 7E L FF I PR 107 T AN i SE .
2, 18 G IR TE B O AR N ERAEE MBS, (HAEIR IR
b G R R ATS A A S — 00 1 R e AN R
IR B B AR, EIEBELFIRTT R i 2 M
HLESER.

1 IR =R T

LI RIE BIR R, WIRE LI HURTEIRES. AR
Fr AL, CHFPURERIRIT R 2 AR RAY): — R
(FR)EZW), H—RKRTINER. 1997FEM % 1 (TR)FEAL
¥)(nucleos(t)ide analogues, NAs)[ . 17, AT
TR REH R M A, AT LT 0] LASIAZ H 254
PUERTEE T SRR ERGaT T REN e oo, MLCHBR)G
I ANPURERIRIT R, &3 IE309E BN, s>
INAsEATT R 2523408, KA R KRR, H
Mk AT L2 S 2 P 3. K- CHB B 75 I 2
()0 AT DASZ IR s B i), LGB KIS R, 4R
A5 KB B N A sl REE J5 &I, NAsXT -
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Pl (hepatitis B surface antigen, HBsAg) & FAEH -+
AR, FIERREA L 1%. R, Z A 1%
HBsA g i bR 245 0 I 22 8 AT TRIES 2RI PR VA 18 1)
A He B R AR S A R S I A 1A
A IIRDNA(covalently closed circular DNA, cccDNA )i 4
T A /D30FI404E", Ptk th e B LA
251,

20134FBlock &5 2¢#H MR IF T XCHB “IR@” M
MR, SR M TAILRME & 2 EHB VIR G 5 B A
HINEE, HIETHCCHIREAT A i TR BT HBVI A
B BRI YRR HIRCHBRIIARTT 45 R A LR ER.
Rz eI T “DhRe i (R i h
)7 S, RIHBsAgHIE R FHBY DNARFEAMNH]. &
itk, CHBYA M (1 8 BB Kl 3R 56 A TR B U i 5.5
TREDFI I RETE VA OO AR A A sl d s 2R )1,
1M 5E 418 /238 MIEHBsAgiE %, T P AL EHBY DNA
THER(ELFEIT M cccDNAFIEEAHBY DNA), [ $i-HBc
Fro Pt oA EpT-HBsHUBL, 1M i FHB VIR~
A flccc DNAZE KM E HFFEA71E, HHB VAR 4 T4
& 218 EDNAY, HATERZ 5 X cccDNA K FESHBV
DN AR TSR 712454, Fit LS 4 if 8o DASEEL. AH L
ZF, WA BN TE 2R 5 s, HArH TG R B — 24t
JREEZYIN ARG B BIm ARG B AT g, Ftk
Il A ¥ A T RN CHB 38 VA YT 1) E A,

2 FINEROVERENHIE AT IRARSRN#TE

TIERT EPUREY, £ PRSI S
B, 124 NIE T RIRIT O O SOREDIFE. b
TR TR, THRERT A T
— ST RIS, BRI IR BT TR
PR, BIVEFK, MA&ANE, TE 2538 R 5 A I 307
R LA . EENAsH IR, K2Rl RE LA GE
T IN R, B3R 2 WAL T & (peg-interferon,
Peg-IFN) 117, FHLEIXA 51 e 23 Flm R = AR [ 5%+
B F. 20154, MarcellinZ™™94 Yk iRiE 7 LAHBsAgiG R
BRI A HONIR YT BRI 45 8, EorPeg-TIFN olbk
BB AR T B (tenofovir disoproxil, TDF)VAYT48)H
HBsAgiH R FA[1£9.1%. X —45 Bt w5 TN AR R
AR, SLRITESAR R E3N, 2 AT Bl
RIGE H AR B RAE TR, JERIE NN EE TR —
SR I R SR 7T, R IAE SR i 26 A X FE et 4
ANBER TR ENASEA T LUEHBs A il bR 3k 3
40%-55.6%. HIA T HAHE SR RE & 22 m 34T
K. T RBET T I RIE T Peg-IFN oA [RVA T SR
(1) — SRR PRIE B FL (R D).
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R 1 CHBEBEETPeg-IFNwEYS ESEMIBFRERAVE SRR

ey ESES RTRMEHAR HBsAgiERAZR

“NAZEERSPeg—IFNo” RIS Marcellin'™ 9.1%
Satoru Hagiwara"® 10.4%
Cheng-Guang Hu'""® 11.5%

“NAIEFBPeg—IFNo” £RE8 OSSTHIR"" 8.5%
SWAPHHZ™ 8.9%

Endeavorfffzy"® 9.3%
NEW SWITCHIFZT> 14.4%

OSSTHAZR?" 8.5%

“NANDFPeg-IFNo” 585 PEGANFH5* 7.8%
SWAPHHZR™ 9.0%
Wen-Hong Zhang®® 18.5%
N 32.5%
Shuang-Suo Dang® 37.4%

“e8FPeg-IFNa” ZREE(IHCs) Seng Gee™ 20%
Lin—Lin Zhou®” 24.7%
Xin=Yue Chen'® 29.8%
Shuang-Suo Dang®” 47.9%
Xue—Bing Chen®™ 55.6%
BT RS NEW SWITCHE5” 20.7%
Yao Xie®" 21.7%
Xin—Yue Chen® 29.0%
‘BIvss” R Yao Xie™ 19.4%

NA: ‘ZEZY; Peg-IFNo: BZ B3 FHiFK o IHCs: Bt BIFHEREHEDS .

R AHBeAgFHMCHB, 1120% 1] GEi¥i 4% 22 HBe AgFH
P, 25%-62%1THC 83 A7 16 P 5 B8 IR R 41 410 0,
3.3%-62%FF 15 H L FE I A0, LA 10% /2 A 77 (E
JRRREAG) AN [ AT i 3l 61 0 R 5 [ SR A 5
S5 R KAARRE R R AL A I FE R X HTHC B 25 1)
YIS R A T B B ARG, THC N BRI 2 SUR I 75 &
Peg-IFNafft 3 NBERI TGS, Rtk 2 B 7t 54 I HC &
H A HPeg-TIFNoiR Y7 I BURUE 2, Ferf O HTIHgIA M
14261fkHBs A g B Peg-IFNo¥)iECHB & &, fii
Peg-IFNo 728 JFHBsAgif bR 1] 1£47.9%>, %54y
BT R BLIHC N #E48 /& S A HBs A gl [ R i547%, 45
A NFE AR gy, XU R RS & M CHB & AT
B Peg-IFNa R IT Reds T /A H i R AL

3 ZHIGFERMBEFTM, SRHE

3.1 1M TG R G0 3 R B AR G IR
3.1.1 FIRE B IR B AT B AR R B AT 16 R
GRS Peg-IFNo H AT AECHB R A [F SRR I R
HIEMIEE10%, BT TNAsKI1%, (HHEER
PSRN FLHAR. W SR ILAE S o0 N, B8 ffi H Peg-
IFN oA 7 Ja G IR B B2 5 T HAMCHB & 3.
Peg-IFN iR 7 LA NI E IR AN ASIRIT 14E L, L,
HBsAgfi/K (L <1500 IU/mL). HBeAghit4 HHBV
DNA<2000 1U/mL¥)&EE. BE HT RN “Erig i
H” o “ZHBIEDH " S 5T R fEPeg-IFNafli
NEE, IR ARYA BT ik30% A P, 3T AR5 31 HBsAg
HEAPIRAS B2 (inactive hepatitis B virus carrier, IHC), .

K BREIEH —BUANIHCEE A BOATTEY, it
AR E N T R, T HTHC A B C 206853000 /557,
HBEEFER K, IHC AR EHBVE G
A 2 e ) R T 3 v, VS — T T 49 A\ 196541
THCEFH I PRV 11.55, KA 16%HBIHB VA
i, HHIHBV RS 0 8 25 75 204 1) BF i 10 2R
KRR IEA6%, FTH SR EH 25 E ik RFUR A4 %
E15%°Y. HiEH WA R BUHC B H14%-24% 1] fg
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TR AR AN PR IA R B Ao 25 B 2
Y A% 2 A 5T A R T I PR YR B N S VG DA
IBRCHBEE MR @R AL, B a5 FIE
B AT RYE 7S, 7EARDE AT Bl AR TG
WHW “BMmE” - “SgtmE” « “LMmE”
G IETETFRE, i 32 B8 2 Peg-IFN 0BT J5 A
AT 40% ) £ AT SEIHBs A gb# 223000 TU/mLEL T, i%
38 B G e i 52 1) 0 R AR A vT DL i AR
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TRTTIBBT RS N, AL SERUIGRYE A — B
B HAR™Y. Uh4h, HBe AgPH WA 18 Z AT B RS T
PEG-IFN a J&J7 IR IRYA B EAMIE TNASE I 35 8
&, B REE RH R TNAsHZGA)T™. a2 Uik
H, KT IR AR S R, R A AR YT RS kR
FHHAER, HartERWIRER B, e BisAE)T
TR . [ ERIEYT SR 5.

3.1.2 HER ARG TG R4 JLECHBEH I
PRGBS T R, JLECHBRHTES
PP EE A Peg-IFNaifIT JEHBs A gl bR R i & $2 i,
FEUE TR T AR RS B/ LI AR R ik 2, AT
IR R L) LE X Peg-TFN aifI7 i R it 32 1 W47,
X — RV A4S R T IN R E T CHBIR IR & KI5 L.
KansuZ:™20064F (i 70 % B, $7°K 7% € (Lamivudine,
LAM) 5IFN#JIEEES 5LAM 2 H 5 5 TS TENAR L,
HBsAgiESBE 05 N12.5%. 4.6%@P>0.05), *T JL#E
CHB YU TR IR Ml PR VA X — I 1L
W S A B B . BE S5 Ak 2 B FRIG R B ST R,
JLECHBHUFR B 16T B 2 &, Rl 24 CHB &L
BAGREEMRABRE, BEETHORERIT, 68
™, ) LE CHBYUR 87 ORI R I 8 R 4 A8t
T, N 2 CHBIG R IR @7 ok A5 .

HB VIR L1 7= I 1E 53 W6 )5 AR AR AR AL TR ik e
FEREIRAS, KR 43 8 R RAIF 7 ok %2 -
P — TR0 7 99 NHBe A gBH 4 (7710, cds 83 2 IR e 42
WA LLBUR BRI TT, A7 5 SL R 24, 45 SRR 4
WEwhURES®, U EALT/KFREA A, BE
40% H LT AT 2k JRE, BT FT g N4561 &5 FFCHB
FIP=td, S5 BRI, 24.4%HINALT 2k T s, 11.8%3K45
HBeAgi# I, HBeAgH P71/ vl i HH L A B i,
X EGYFA] DMEER S 107 S5 ALT T BT A i R A Bt
LM, I G RS AR R, AR T 4% R
F W CD8+TH M N T 17 T4 M VA6 A0 R0 TN o IV B
W, AL RPN EEBRIA KT T &, W RELERIA s
i 52 A0 ST 5 B A R 35 EEAE Y, den W0 s
X BT R RCHB= I SEBLIG RTA B R AF AL, i
% Peg-IFNaiBTT A B — AR MG R YA .

313 BREEAMAREWHIRZA LB BEES
Fh 22 WO G PRI FE B TF E, Peg-IFNofE CHB & # #
A R A AR A5 B i, {H T Peg-IFN ath /776 —
BB RS, 0 T 4R B F L F R AR TR Pe g-TF N o 97 11
WA, XFE— RS CHBERF ok T 2450, #HH)
FHRIE G Peg-IFNoAIT FIAME, 79— 7 It BETEST 2K
AR J 525, ¥ B8 TR 2 B k. TTHBY DNA
EAR W] DR YU 2R 9T PR e b, (RIEA BEIR
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UFRIHBs A glfiE R, B AT C& B 17 3/ 5 1 T
fabr: FELEMRHBsAg/K T 597 12/24FHBs A ghltik
T BIT12AALTT E 245 DA k. STk, £ Rhgr i
) 1L 575 b S B A THB VIR 97 247l HBV
RNAHcceDNARE IR, — €M AT S B IE A
cceDNAKL S AT, E M 7T ZIHBY RNATE
I HBeAgiF B (I CHB & thyK~F 5EAIC, H.12/24)8 I}
[THBV RNAZKF] LA 4 FitllHBe A gi B, HBV
RNAFIHBeAg2 [AI47{E 58 IEA <P, B AT fECHBI)
& R @A T, AR HIHBYV RNAT] LA AyPeg-
TFN oA 77 128 IS I PR R 25 505 (0 T BR 52, — A
BHEHBs Agif bR SR E VR IT 248 5 T % 15 24, H
MSHBRHEEA R RS MR B E R, HIER ]
RERTRA7 M IcccDNAYR S = A= HBsAg, [FIILHBV RNA
BRI AR A TN % 5 Peg-IFN o i T Ja A5 25 I WL b
3.2 THF W ARG R0 H = 524 #H A A B 4e Kde

-
w_

3.2.1 HBVE $89 %02 ZRAUH) 3 TEA T Kl K&
wey Raka: AR ATTRE, Peg-IFN ol fl
TEBRHB VLG R I6 8 5 18 3 PR 2 5 B & %
IR G, T RS TRYA @ f bn kB, MEHG o =
AT FEEF TR AEACEFR R A G e br. B AT
I3 B 2E TINAE AR A HBsAg/K 1 & F£ME, HBeAg. HBV
DNA. HBcrAg/K- J¢ [£E, Fi26HBV RNAZKF-45. 15
WA R R I — R siid e b m U I HBsAg
THEBR A RER LR TCHBEH ME 2R &, /& R
IHBs A gl ml GE I R IE B RE A ME A, TREVE N SE
VR B AR EYD, (BRI IE T B 2 0 7RI
FANESL, Ak 2= TG by 2 R ALTH 1. e
MHEFRANKLHE . DCAIML. B4 JEIRHHBITET
YA, TregZHu%E. CHBZTE X %)% 59 5 & il 2 ]
AR IAH ELAE IS5 3R, 2 R f 5 R I M 92 4
¥z 5o, HLHIE 4R, MiPeg-TFNa B #IESE A A B
T TE 56 R G FE B e % N B IR, AR T2
B THBsAgiBE R . T2 # A 1/EPeg-IFN ol &
FCAth e 2 B S ST B A b G B BB O TR T N
K&t B FUESEPeg-IFN otk & PD- 1401155 o] ik &
ZIEIRCDY” TYHMI 40 M 352808, B B[Rl B e
FHB, B &R 98 1E S2PD-17 CXCR5™ CD8” T4 A
R HEZCDS” TR ThAE, 1M H AL 88 EE B .
PD-17/ECXCRS" CD8" T4 AR H ke R A, It
#h, CXCRS" CDS8" THH X CHB & 95 75 IMUAE (1 3% 1
RAIF—E MR, LR Gy gl i Wi vl G 2 iE &
PEALVETE I S B2 R Y7 A, AR BEE S AL (1A Wy
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oM, SEREHBV

‘q\“”b
HBY S e
s s HBVHZE A1) HBsAg Q '
HBsAgﬁ?ﬁ( ‘
Bl
NAs/ B
A1) )
...Ql.'. )
§ @ o0, . v !
'-%--" ® g e "';,p /
N9 DNA/RNA H J} $ g
'c:'-". \ FURRYEh .‘..‘1.&,1 g e - )
RCDNA | AR e
RNA s
N _
; ,,..) S M kY
PRNA(™ . 0
o ¢ I Z; '} { \ .
g’ I?' — “1 1‘— :‘ = . s
3 b f o™ Nopgh e Husz/s !
RC BNA Hl@%’?ﬁ&xﬁx RNA
HIS1
dsIDNA
| RNAT%?E/
HBSAg R SRR
. [ ]
HBx

DOI: 10.11569/wcjd.v31.i20.837 Copyright ©The Author(s) 2023.

81 ETEORSEEHBYINHA. HBV: CAF

RN NTCP: AR N)ESLE 21K, cccDNA: i
DNA: IASIEAIRDNA; dsIDNA: WHELEEDNA; pgRNA: BIZEAAIRNA; MVB: £ 2K, HBsAg: CHUAT 2 R IR, HBx: CAUFT 4

BJ-XEE

&, I8 H:DNA RC

RE L B BB AN T B R B, 2 6 8 1 5 s
HONFEE. BZIERF 2 R Peg-IFN alff) B
B IA, BT Peg-TFNoUN 25 R I 2 e [ 25, JCH & 78

B Gt SRS HBs A gl G BRIEH]. B A 2518
IR HR A S R IRAT-PDLI-IFN o555 — R AR RE A% 153k
RIIRA LD C)IRITIRE, FTREIENN 32, 5 AT BE BT

TN H RS 6 Peg-IFNo G R N A AR A5 FCHB/N R = A FF AR PT-HBs e &,
85 E . IR A HBs A gl . 2R H BT/ECHB R 1, 1

20194EGaneZ5 IR HBe A gBAMEICHB &
A HPD- 14 I s Be, 25 SRR IIRTT 128 44K
FH10.3 mgkgBE LIRS INHHBVIATT MR H, B
HBsAgiIELR P45 R F40.3 1ogl0 TU/mL, JA¥724)H 1,
IR HT0.3 me/kgHRE HBs A g 3L 221 715 R [40.48
log10 TU/mL. 13 sURF 55 B UCIE R 1 S 2 s 77
(immune checkpoint inhibitors, ICIs)7E JEfHR 18 HEHB VI
Y R BT R e A, HAERAICTs AT LATK 18 EHBV
SRR SR (THB VAR 1 2 SN A e th S S5
IFNHEF@ A RES FPD-L1HIERIA, Jfi o] fg it — B4 T
UL TIRE, TFN-oy 75 5 e 40 S 4P D-L1 1R
1%, IFN-o/y-STATA1-PD-L Ll 75 /5 AR B A
T M A S5 I 14 FH R FFE A ) PR T 40 e 7 T i 4
=BT, XFPENARZ A CERMEHST”, L
PRI B FRLRB AL, SRTTIX AR LI HAF] T HBVITE .
DR 2 4 O PD- 141 71) 5 Peg-TIFN ol H, 1A 217
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FICIsE & Peg-IFN oI ARHT T, BT ERBTFET T
FIEA, F{SICISEE A Peg-IFN ol 42> 7EPeg-IFN o i
fith b 523 B 22 CHB IR PR YA .
HTHBVHER S TH M D Re % VA OC, 14K
R T2 i A £ 1) 250 AR F FEH B VIl PRYE fin 4iis
WAL T2 A, Hoh g NiEE R TR TYH M 4k
AR, Z R 4E N MR h 3RS T, it
HB VRS2 AR I FE R A R HOR, X TR THB VAR
F PR S AR S JE AT RSN, RIS S I TR
THH A E T4 30 1 Py R P S B SR AR, H
BT FHBVIRIT 0 TR T A0 M 3= Z A 2R oo 77 K-
B R A& PR 524K T 41 i (chimeric antigen receptor T cell,
CAR-T)FIHF S TS24 (T cell receptor, TCR)EIE )
TN, G 7RI A HCHBI [ ML 3 7352
K H EATHB VAR5 PETAH A S 148 R 3 (B e 92 1 5
HBV [ K& ) B SR 5 R 4 THBVIE RS, ik

2023-10-28 | Volume 31 | Issue 20 |
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BRI 7T R BAE B HB VR 7 & R R 1 5%
R PR HBsAgFH YT IE /S 7R HEUHB VG R, HHBV
R S P AT RV G S LR N, S 7 ¥4 B it
Ak R TREHB VAR THH A ) S e K S V6T SR A 22
BN CHB 7 SR Im ARA 18 135 SR

3.2.2 K T ¥ed g A o B B0 2 M e B K ik TG R
B DA A AR SR cccDNARIEE &
156 FEEKITHBY DNA, 1M H T C & A2 Im R 8 FH B HT
IR ERAINGTT T 97 A IR, Bk, X THBV
YBIT IR FE I H MUET 25 AR G K AN A AT AR . AR
HB VA A AR BER Z 5, 259 aE R BT
HETFHBVE AL, H AT IEETT R MPTHBVZ
W) EAEHB VIS 20 B 52 1) AR R v i L 47
], RPEE a4 o U R D UR B E . R ZMELR
JUHUBIAAEVE R : (DHBVEEASIHIF: FHBTHBVIEA
JFFAHA; QIZIRIEAVINAPs: $ii & HHTR HBsAg /)
P (3)NAs: FHHBV DNAE HIFT 7 DN A RS,
NH WG EE I IRZGY); (4) TP = T P
HIHBVIIRNA, FH IR EEREE, i ENZALE] 259 2
AHERNATHL(RNA interference, RNAi) K 2 S FA% R
(antisense oligonucleotide, ASO); (5)4K 54 IH5): T-HEHBV
I E A0 5E, BHAIERRE 202, (6)HBsAgREBAm il 7)(121).

4 IRKERAITTRET, BB

Peg-IFNa 1] LMHBYV & il (1 2 A I 15 R DU BE 1%
P, FINTEHBY pgRNAM# 52E liHBYV DNAILFEH,
Peg-IFNo ] 1 55 APOBEC3 i 1 [t 2RI TPt 2l
RIFRIE, |21 SERGEIAR A Mccc DN APER, M
TMiPHKTHBY DNAE H7 i #EcccDNAFE; LS T
HBV RNAA L, MEdkpgRNA KRR ix L]
Wi Peg-IFNo I F— & F2FE_En] LU #FCHBI 58 4%
B, ARMTHB VIR YL 58 20 IO B 7E7E R A HE T
WeccDNAFIHE A HBY DNATE N BT HBVIEA, Peg-
IFNotfcccDNA IR — & 1EH, (HIE 240 IR, i
SEAE R R K B DR g 4B R R A7 >k THB VI 82 iR /T
(1R . CRISPROFZEIRFI I 5] 855 it [ S H 25 1)) ot S5 i
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