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WE.[ BN T I E—FREE TR  BH LIRS A2 e 1 B0 (FHV-1) 5535820 , AU RIVR 240 LA & CRISPR/
Cas9 FAKE FHV-1 1Y glgk FER BN L (0T EE AL (RFP) , [ JFEE 1SN X glgh JEH ) 3 2% sgRNA K #3A Cas9
I BORL, K5 sgRNA K Cas9 B MBS & RFP I AS 20U TG L I B 240 M (F81) |, 3 b Wi Bt 4l £k LA B A PR AR
FEE R ALL, D AU ERIR Y, F81 UM SE 10 R R M, a0 W e S AU 35 DL K CEAC B HOT MY B2
JE AR MR L SR R NP A W) e, [ G523RN T FHV-1 glgk BRI BRAR BE MRITH HoAir 44 4 FHV-
AglgE-RFP; 32 I 41957 DNA @it PCR $ilk glgE FEFJC H 47 RIS Aol L2, T8 53 PCR 40 1E RFP FEF G
H 47 , 200 S 20T 8 A A A SN IR A o0 ST B I S 465 SR B, 5 SRR B HL B A BE MR BT R I T 90% 5 7E
F\—F  JELAEACE R RFP DOFRA HIDH I BLS , RW EAUR 3 I R e ik ANFIE A I 22 FHV-AglgE-RFP UL HO7 1
AR gk, AR R A K EARR R KB IR, W3 A SMIREE D I R SRR 3 2% B 00 A KR W BT R S et
S5 R AR L AHEAT S, AR RO EREES /N TR A R IR oIk BERS TR, [ 4581 Thia
I FHV-1 glgE JEPRER SRR, T BB s S R G A v 35 T 250
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The construction and the biological characteristics of
feline herpesvirus I gIgE gene deletion strain

ZHANG Jingjing' ,SUN Huimin®,SONG Jiasheng®* ,BAO Endong'*

(1.College of Veterinary Medicine, Nanjing Agricultural University , Nanjing 210095, China;
2.Zhejiang Difference Biotechnology Co., Ltd. , Hangzhou 310051, China)

Abstract ; [ Objectives ] To develop a attenuated feline herpesvirus I (FHV-1) vaccine that could prevent infection and prevent latency
establishment , the glgE gene of FHV-1 was replaced with a red fluorescent protein gene ( RFP) using homologous recombination and
CRISPR/Cas9 technology. [ Methods] Three sgRNA for glgE gene and plasmids expressing Cas9 protein were constructed, and the
plasmids containing sgRNA and Cas9 protein and the transfer vector containing RFP were co-transfected into cat kidney cells( F81)
and the virus was purified by plaque purification and limited dilution method. F81 cells were infected with recombinant virus for 10
successive generations to verify its genetic stability, and its biological characteristics of recombinant virus and parent virus HO7 were
evaluated by measuring the virus titer,one-step growth curve and judging the size of plaque. [ Results]The FHV-1 glgE gene deletion
strain was successfully constructed and named FHV-AglgE-RFP ;the recombinant DNA was extracted and PCR was used to verify that
glgE gene had no target band,indicating that the recombinant virus was successfully purified. Then PCR was used to verify that RFP
gene had target band,indicating that the recombinant virus had successfully inserted foreign genes. The virus titer of recombinant virus
decreased by 90% compared with that of parent virus;the fluorescence expression of RFP was observed in the continuous passage of
F,=F,, ,which showed that the recombinant virus could stably express foreign genes;the growth curves of FHV-AglgE-RFP and HO7 were
determined , the growth trend of recombinant virus was roughly the same as that of parent virus,indicating that the insertion of foreign
genes did not change the growth characteristics of the virus itself ;the plaque observation and staining results showed that the plaque of
recombinant virus was smaller than that of parent virus in both early and late stages of virus infection,indicating that the virulence of
the virus decreased after the deletion of glgE gene. [ Conclusions]The FHV-1 glgE gene deletion attenuated strain was successfully
constructed and screened in this study,which laid a foundation for the development of herpes virus attenuated live vector vaccine.
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WHREZ I EE 1 8 (feline herpesvirus I ,FHV-1) J& T2 R o S22 EE WHL, H 1958 4F53 245 3
PASKAEIA A e fe EL I PR A SR AT A5 e A8 I i 2R 0 3 s 40 SR Al 5 e A R 0 ) T B2 i [
6 PA - 5 S04 A8 e FEUa 7 P P 2R 0 5 15 L TR 1 v 2 509 #i6 S TR T FHV-1 B9850, FHV-1
TGS VBRI — R 2~ 6 d, TSR LA PACHE TR A 28 AR S5 A s B0 DK SR 43 T 0, BB RS P A
EHRYR FTHEE | IR AR ™ E A2 5] & AR B B FHV-1 SR MEDIR A, RN 5
FIVEAR T = XA 2 b R B YA S I T B A T N RS B, W AR T = SR 2 (i i T
PR S I R 2 gk e, L AT (R E e IR s A T HERE DRI PR 1 BT A R R 24 Tl R 2 5 8h
Y, R A A R A A% YR ) A FHV-1 I3 R A S BH P 4 8 B Y 50% ~75% 7%, i e
P9 1 BV RS DR T & — i REAS T B e | BHLLE PR M 7 A i 43 b 2 H T, £FXT FHV-1 /Y
BE R ZHOE SRR TR SRR TS A A0 2 BT, (H 5 B v L RE IR I AR IR, I AS B BHL L5
FER 7% DL B AR

FHV-1 JEH A G R 2 e 7 3L B, i 1 346 ( TK) FE . TK 82 J5 AS{UAT DA S 3090 25 14 35 77
TR HE AT LA BR3P DA A 3k o R A DR AL T Sk O I A v A = ]
PASCRAEL X FHV-1 S5 8E P&, A0 F FHV-1 JEFI4L US X glgE B2 H 2 13m0
2 ol B gF F DR U F R ARMEE 20 35 TR I 1 6 R e 2k 7= g s M B LR A, R SR E AN
JE W sk e A R i s L X UL of M gE FEAHILMEA BEE Ak . W glef TR T
FIEP T, B TR TR A" XM A0 TR 5 A K & TR RS2 75 19, (H B 5 6E W
BRI FECAERAEE (PRV) S PRI IE G (VZV) B4R 290 1 (HSV-1) DL
SIS (FHV-1) ol Fl g A (2T i A L SRR TE H 40 B o T O B R 2 1 11"t 2 1
YL TE EM A RGN EE G A AU RM, SR ML, B of 3K gF S BRI S LT A 7R
HRX Rl 2 2R G0 P A B R R T P R A 28 R e R e S B R S i B R R O ST, AR
U] [F) 5 # 2H 2 CRISPR/ Cas9 FEAR ¥ FHV-1 Y glgE KPR E e M LT (5 6 HE FI 5L (RFP) | 20 B HiAA
HMERARRME , I R T FHV-1 55 8558 10 444 DL KA OC 2 B v B L 3 LA

1 #B57EE

1.1 iRIe At

1.1.1 488 SHRERF  EANGTERR (FHV-1 HO7) H #7710 48 8 22 A4 W Rk A BR 2 w14 A 40 5 40 i
(F81) W [ B2 Bt 40 % 5 Stb13 KA AT P Bk 32 A5 2 i 1 AL 5t 4 V0 A= R A BN W1 5 Bt IR A8 i
DNA [FNSGRF & e 3 F Bk MR &0 A KAR A LB (db50) AR A ;2XRapid Tag Master Mix
W [ T S A A )RR B A BN 7 Body fluid Viral RNA W [ 22 A= W4 R (M) A BRA 7
Lip2000 W [ F22R R BLHL (R ) A B2 7, DEME 6 4 L35 W R s AR A i R BRA 7] 5 4% %
SRS [ 72 WA H Phygene Scientific (3¢ [F ) ; FER LSS fb S YL (R0 B _E 22 s bRAE AL RHE A TR 22 ] 5 T4
FEREEEND F NEB(3EH) |

1.1.2 EEMNEE  CO, HIEEFFF (311) (& #E B LWL LEGEND MICRO 17) JF Thermo Scientific 23 ] ;
W TAED (SW-CG-2FD) W T 954 4 A 95 2 28 23 SR AR AT BR A Wl 5 ZE 9 35 (TC-E-480) I T4 M
T H B AT BRAA B 5 96 8 AU ( CKX3-SLP ) I T 4 1% 5 56 28 15 45 A5 PR N 7 VI AL (T-48)
W T Wi T AR T 22 AR R A B R R HL KA (DY Y -6C) I Tt s — AW RHE A BR A F

1.2 K HE

1.2.1 FHV-1gIgk ERELRREF MR  RECEARE FHV-1 HO7 ZE[KZ] DNA 1E AR, il 40
GenBank (%355 FJ478159.2) C-27 BRI PN B W6 glgk 2 RIS (glgk K VLK glgk 45 1) J5 &
BA R BS1, 51 955K glgE-F/R ; aaaacccgatagatacgaagag/ cgaataaatgaagaatctaceg , J= ) K /N 3 789 bp,
BEr= AT, TR glgE 3 R 22 A7 ) VRS B e 371

1.2.2 BEBREMER W glok HNAA R O ATOLEA RFP XKW P Ik 2= W AR A
FRTE], A E T glgE FER RS 2ZAK , v 45 0 pUC-glgE-L-RFP-R.,

1.2.3 sgRNA RAIEIMIEE BT 3 5N glgE JENY sgRNA SIS INEE 1 s, 7 T4 A BRE
sgRNA-oligo 1B K W4k i1t PCR & i sgRNA1 sgRNA2 seRNA3 F Bt W5 JFki pX458-Neo R HEATHEY]



F3H KA A RRDZ I EE | B glgk KRR AR BE bR A8 N AR W) 2 R A AT 517

a1 ) AT B R R L DK O IS, ) T4 2 4 &1 sgRNA3IHER

iS5 3 4 s gRNA BB T =R EE IR Table 1 The information of sgRNA primer
Sthl3 KMt B A2 A5 4 0 T ) 31074 ST

PR Primer name Primer pairs sequences(5'—3")

/fTﬁ *—‘Lj:ﬂfﬂjl o sgRNA1-oligol/2  caccatataatggtetgtgetggg/ aaaccecageacagaccattatat

1.24 BAKBRSHE [ Lip2000 ¥ 2 pg %% sgRNA2-0ligo1/2  cacccectttaaacaaaacticaca/ aaactgtgaagtittgtitaaagg
ﬁﬁi pUC-g]g E-1-RFP-R ﬂl 3 /% ngN A ( % 0.5 ug) sgRNA3-oligol/2  cacctgtttccaatictcacacee/ aaacgggligtgagaattggaaaca
e AR AP R F81 AL 6 FLA P, IR KA T FHV-1 HO7 4% MOT=0.1 (4575 i L 40
., 6 fLAE T CO, fHilRIEFRAIETR 48 h J5 , (PO B T WEA L O FOEE I (RFP) Kk, K 4
B FRIR SRR 1 USRI, ¥ 107" ~ 107 R BB 43T 45 h F81 4i i 6 FLAR, #:FP 6 h )5 T4gAL
A 30 °C (1.5 mL 10 g- L™K sUIEHE (20 g- LM SBIEHE 5 20 g- L7 FBS DMEM 557 S5 AR AR LY
L1 W BIRA) . FERUIBIIAAIBERE S BT CO, KA 5% 72 h, 789800 W iU BE T PRI ik RFP
FOWEBE , VEM#] 500 L 20 g-L™' FBS DMEM RE 3Rk, BEBEVE BORK VRl 1 U5 #53514% 107 ~ 10 Fi
REEHR F81 M, B T PRIBUMERE , S S PR A B 2 0 A P LR T 30K RFP A9 4 s 722 o G 400
AR ) 80% ~90% B , A4 W BV VA 74 BRAR B, #5¢ 107° ~ 10T AR R 32 40 oIl H2 o P81 AL, A e o 422
it 96 fLAk , #AL 100 WL JEFEW , & T CO, BiaRids R, 72 h Jo7e WHEE T i e 40 28 b4 RFP K3k
AIEAAL, 96 F1 120 h FEUCULEETRLE R AU B LR A BF R AR I, B0 0 128 HH R A0 BN FL R A B 5
WIVRAR 1 U¢,12 000 r-min™ #5002 min, R _ETEWROIFRAT
1.2.5 BARBOEE RS RS IETIY ., Bt T8k REP A glgE 151 %, 51
WIFF SN 2 7R . PO R A9 R N LA I BEARHEAT PCR, DIRARE HOT (925 A5 g 0 18, o if
Fro IR M BERE L UK S A H A5 19 PCR SR .

*2 EEEHFRENEY

Table 2 The identification primer of the recombinant virus

5|9 % FK Primer name 5|95 Primer sequences(5'—3") F=¥IK/N/bp  Product size
cx-glgE-F/R ctactattcatcaagtaacg/ atgactccatccattatcaceg 419
ex-RFP-F/R atgggagagagtcaccacatacg/ ctecttgattetticcagtetg 314

1.2.6 EARSEFEAREFALLHBLE(TCID,) MINE HEAURE S EAMEE I 107 7k
F 107" R A RS R A1) F81 400 AY 96 FLARHT, BEFL 100 L f5 i, A RE 3 AN ER , 8T
CO, BEFM T HEFR 72 h IS TEDOG WA T i sk B B A 2 GBI 20 ML 22 1) FL 2L, 1] Reed-Muench
Dk PN A RS SR AR EE Y TCID,,
1.2.7 EAFREHNREEST KRR EAITE FS1 4 n) 48 FLA T AL CMEE . 48 h J5fF A
YA S A AR B B FR MR R 1 RO AR EAL T 40, M F, B2 F,, B—RITAETO0 R~ W
W RFP RN HE I,
1.2.8 EBABRSHNEMERKISES  FE6iE F81 4110 48 FLA AL LL 250 TCID,, 4% 7% 2 5 Fh 5 4%
B LA I HOT S B, 40 S 7E 24 .48 .72 F1 96 h WAk, Pl 85 9 A6 B3 B ] 515 3 N EE R AL, F Reed-
Muench J7 35 CGR 9 BT A 0 8219 TCID, , i J5 FH GraphPad Prism #XF22 il dE A K M 28
1.2.9 HBEMBREE FEGiA F81 40 6 fLAk M E 405 52 LA M HOT S8Rk, #:Fh 6 h 5 T-4fLm
A 30 C 1.5 mL 10 g- L™ IlJE i BihEbE . FEBUIERS HIBERE 5 BT CO, FEFRA IG5 48 h JG 7E290 i
BE N MERWEBEIEAS ; 555% 72 h JG AL INA 1 mL 2258 B 181 W, 8 30 min J5 W2, BRI 1 mL R
Bl i SR L A YRR 20 min, BT/ N CREL A A B I B B T K 2R /N0 W U, R L RS W BRE
TR VBT e
1.3 #HENSIT S S

K JH GraphPad Prism 8.0 ZK 42 & , W SPSS 25.0 B %I s HEA T 05 22047 F ¢ P56

2 ZEREHSMH

2.1 gIgk REBRENEE
LA FHV-1 HO7 YE AR, 181 PCR HRASAL & A glgk 2[RI  glgk 3R VLK glgE £ R EE A B,
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PCR 255 (K 1) i B 1 45 3 789 bp WY H BYEHT , [R5 AT IR 2 300 5 15 1 25 SR 5 C-27 ¥RV
GIPEAT HE X, 22 A B h B R PR A B

bp
3789

El1 gIgk FEBRERK PCR &%
Fig.1 PCR results of gIgE homologous arm
M.DL-5000 Marker; 1 ~4. 0% glgk 72 [FRE  glok 3L VLK glgk 47 R 19 B Be PCR amplified fragments of glgE left
homologous arm , glgE gene and glgE right homologous arm ;5. 8%} B Negative control.
2.2 BiBR AL sgRNA R 5I61F
fitFU) pX458-Neo R JFURI ARG HYZMEAUA F BEA LIRSS R (181 2-A) 7R T 1 45 9 400 bp i H #9547,
[T 2571 1000 55 3 2% sgRNA 1 B 3 il il IO H2 5 6 A2 25 Stb13 RIBHFTHT . ¥ H 28 sgRNA 25k
WA 9% 3~4 h 5100 WL AT 0 7 8 5 S P 91— B0 e A (B 2-B) BORL#EAT 42
B, B2 e BR Bk sgRNA

B ACCATATAATGGTCTGTGCTGGGgtTt
1 1 1

1+ + } + ¥
tggTATATTACCAGACACGACCCcaa
A | I SGRNA1L 1l

ACCATATAATGGTCTGTGCTGGGgtTt

ACCATATAATGGTCTGTGCTGGGGTT

AcCcCCTTTAAACAAAACTTCACAgtt
1 M Il 3 1

T + T + T
tggGGAAATTTGTTTTGAAGTGTcaa

| sgRNA2 I

ACcCCTTTAAACAAAACTTCACAgtt

ACCCCTTTAAACAAAACTTCACAGTT

AccTGTTTCCAATTCTCACACCCgtt
I + 1 + I

T t T t T
tggACAAAGGTTAAGAGTGTGGGcaa

I sgRNA3 |
AcCccTGTTTCCAATTCTCACACCCgtt

ACCTGTTTCCAATTCTCACACCCGTT

B2 sgRNA RAMMESHIEER
Fig.2 Construction and verification results of sgRNA plasmid
A. BRI pX458-Neo R £&PEALAT PCR 4525 PCR results of plasmid pX458-Neo R linearization; B. 3 % sgRNA F Bt 45 pX458-Neo R £kt
AR HIF45 5 The sequencing results were obtained after three sgRNA fragments were connected with pX458-Neo R linear vector.
M. DL-15 000 Marker;1,2. JFi#i pX458-Neo R Z&1EALJ5 1) PCR 255 Linearized PCR results of plasmid pX458-Neo R;3. B4} A8 Negative
control.
2.3 gIgk EERKFENRRRALETE
B E IR AR pUC-glgE-L-RFP-R 1 3 4% sgRNA 435 4% F81 i, F ] FHV-1 HO7 JE&t F81
M, 48 h JSTEZOC R TS RIA T RLL O™ 4 (B 3-A) , R AZOLE I RFP 152 )£
ik, FE AT BN AR G WA T VR B4, 15 B WA RFP K38 R 40 e 722 L S 40 i 28 1
80% ~ 90% It AT A BIRA B8 S it — 2D alifl i e 34 A Ds 22 4k AR RFP Rk ny AL (K 3-B.C) , fif
Z MW TEN FHV-AglgE-RFP,
24 EHFEPCRHUELTEER
PEHL FHV-AglgE-RFP L)} HOT FE K41 DNA , ISR IE glgE 5149 ex-glgE-F/R #1417 PCR, HLIK 45 2R 1
N, FHV-AglgE-RFP JCARAT 2647 , BB E 20 s 7 L 240 2, 17 HO7 Ay BHPAEXS BEH L T 1 2% 419 bp Y
H 47 (B 4-A) . HEIE RFP 514 ox-RFP-F/R #E17 PCR, LUK 45 R /R, FHV-AglgE-RFP H B 1 4%
314 bp 1 H S, ULIALLOZORE L REP C DA FHV-1 3L 4P If o 25k (B 4-B) . ¥
A HBY S0 PCR YN, 4558 s 5 U ¥ 51—,
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10 pm 10:pum 10 um

B3 WEBHMIET glgE ERRIXEARSHERETE
Fig.3 Construction and identification of gIgE gene deletion virus under fluorescence microscope
A, BEARAEEE Y Y F81 AL 48 h;B. A7 IRFG RS DOGAET ; C. A7 IR RS oL ET
A. Recombinant virus transfected and infected F81 cells for 48 h;B. Limited dilution fluorescence field; C. Limited

dilution without fluorescent field of view.

A M 1 2 3 4 5 B
bp bp
2000 — 2000
! (7)(5)8 H 1000
500 — 750
500
250 — 419 bp
250 314 bp
100 — 100

B4 HARSHPCRETE
Fig. 4 PCR identification of recombinant virus
A. FHV-1 HO7 F1 FHV-AglgE-RFP ' glgk %8 5E 455 FHV-1 HO7 and FHV-AglgE-RFP glgE identification results;
B. FHV-AglgE-RFP ' RFP %5 455, FHV-AglgE-RFP RFP identification results.
M. DL-2000 Marker;1,2. FHV-1 HO7 H' glgE %32 455 FHV-1 HO7 glgE identification results;3,4. FHV-AglgE-RFP
glgk M ¥5E FHV-AglgE-RFP glgE identification results;5. %5 [1%] i Blank control;6,7. FHV-AglgE-RFP ™ RFP %58 4553,
FHV-AglgE-RFP RFP identification results;8. FH:X] 8 Negative control.
25 EAREZS5FEARBEH TCID,,
8 Reed-Muench 77 1158 S 4 75 -5 R AN B BN #5004 E (TCIDy, ) . S5 R WIR , SR AN 3 10 7
TN 107 mL" | B AL FRRERE N 10° mL™ , 5 2RASRTEA HLIH I 28 R (P<0.001)
2.6 EHRENRELEE
ol A 55 N B AV RETE A F81 4 48 LA HH#EAT 10 R4 40, B —fUE T CO, B R4+
Fig7 48 h JE IR e T —10, SRR (I S) B, N F,—F,,, ZLEASOEHE H RFP #RF S %Ak, Jo 55
4%, 150 FHV-AglgE-RFP W Fa i€ ik IME RFP FEH

10 fim 10 nm 10 pm

10 pm 10 pm

10-pm

5 F,—F,REHRKS FHV-AgIgE-RFP RFP EARILLER
Fig. 5 Expression results of RFP protein of F,—F,, generation of recombinant virus FHV-AgIgE-RFP
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27 EARSEIMERFEDF

JH Reed-Muench 75 #1155 24 .48 72 196 h k5 25 0r . EvaH
Wi TCID,, , I F GraphPad Prism #5222 9% 25 2 K i s [ ¢ PHV-AglgEREP Y
b, GERL(E6) B A HOT £ 24~48 h Mk S5 o[ e %
MK 2 R S R R T T AL T R Kt @g> ;
HO7 A [R] , 2 BH 4% 32 56 9 1 i 35 PR e s o AN 25 e AR *E 5;**
FHV-1 A& By AR - ar
28 EAFEWHNERREER ey 28 7 %

¥ FHV-AglgE-RFP L) Jz FHV-1 HO7 R0 245 F81 JEHRITE/R  Time post-infection
ALY 6 FLAR A 10 g- L MRHE S B b , 55 5% 48 h o6 BARSSEARSERKMNE
Eﬁﬁffﬁéﬁ?iﬂ%ﬂfﬁﬁfﬁﬁ ; i%?% 72 h JE B , ﬂqg% FH Fig. 6 Growth curves of recombinant
IS 5 AT 5 TR0 A 5 R e 2 5 e 0 TG A7 a“dppzrz“

** P<0.01.

PR, HR (K 7) B, e e R A A M AT 0, A
T AW BEAR /N T 25 AR, UL glgE JEDN & FHV-1 SER 41 52 (75 11 56N, Bk 5 35 I BRI

10 pm 10 pm

B7 BEARSESFEEARSERUABRELBLER
Fig.7 Observation and staining results of recombinant poison and parental poison plaque
A. FHV-AglgE-RFP W BEWEL4E T (48 h) FHV-AglgE-RFP plaque observation results(48 h) ;B. FHV-1 HO7 W5 WL 8245 5L (48 h) FHV-1
HO7 plaque observation results(48 h) ;C. FHV-AglgE-RFP WERE Y 4255 (72 h) FHV-AglgE-RFP plaque staining results(72 h) ;D. FHV-1 HO7
WEBEYL (45 5 (72 h) FHV-1 HO7 plaque staining results(72 h).

3 iTig

AW5tiz F AR E L DL S CRISPR/ Cas9 3 [F 4 48 F AR 8B 5 FHV-1 BHALMNEE, sgRNA 45
G Cas9 I FTHE W glgk FED5 k5% 5k (BHPE  BRARAE DTG 1, AR B ) RFP TR 25 Dy ¥ H 4
THEANCE, K glgk FEN 5 EH AR TEEE 1055, Ja 220 B L AE P 2= Rt A g 58 T Ik FHV-1 S 4195
BEMY HRBLZERES . BN A] LK BRI R R BE ) G BEEE 1 MR RERY VP 2R 1 B35 A S e B i
PRI (R RFPY22) 34T %F RFP 1Y sgRNA |, 1) JH Bz i) 57 306 35 A , 76308 ook W B ik DA S A
PRAG B 24k T RFP IR 1) “HRELZHRHEERR , O B Fi 25 Fh i U ELME D42 s 2 PR i B R 2

ikt A i DR A 7 e R 1 T IR R W B A4 (R T IR AR I AN R Rl 2 AR RR
T G S PR BE A B (R T 2R AT F P SR A TR AR FHV-1 HO7 PRERWEEE 1 Ja 1 —
3 d, R A () e 0 2 TR 2T G MR BE AL /), I s Bk U 7y B33 B 3 1 S AR 5 , SR T lidk ; n
RIEFRI RS, BT AR TR 0 5 IR A M I FE TR S G R W SRR, DO 55, 45 Pk e 4
T AERE PR GRS I AR R ALk R R B FHV-1 HO7 1A R B 20 v T E 4
B, T DAY 52 9 1 1 202 TR B 80% LA I AR MEAT SR , MM I W R4l Ak v AN S T, O AT A BR AR
RGO — D atifl, W IR G RGHA T = BERRRE A 2 AR SR AR 15 58 2 0 B T I S 1R 1, S
2 U AT LR HeRh B o BRI SRAG Al Ak i B 2H G 75 o PRI, i SO A0 X i e 19 o 20 o 7 4 2 ey | s 52
AR B 88 07 2 1 20 Ak 1% B 280 7 AR SRRt 24 v, A4 AT ]

A5 is R 4 2L &2 CRISPR/ Cas9 3 A I 3 FHV-1 glgk K:[H B2 bk FHV-AglgE-RFP, Jf:
B UE AR AT RS A AR L3 ) BRAIG AR R 355 FHV-1 264 3 KRBT
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