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# E. [+ %) FmFHMIE%F(bovine viral diarrhea virus, BVDV)Z 545 15 69 & 5%
Rz —, mBA BVDV 5% £ B T ZMEMNEHRAE Y, R AR4 BVDV FieyE£F A, [8 4]
R E 04 R IE & E A (vesicle-associated membrane protein A, VAPA)*t BVDV & #l49% . [ 7 %1
#&#% GenBank ¥ VAPA [, 4%/ Benchling 7= CHOPCHOP % -F 4 X it ¥21%) VAPA 496 -F RNA
(small guide RNA, sgRNA), #k4&-/5 L% £1% 5% 7 lentiCRISPR v2 #H Ak, @R EmEE &L F K
#m Ji(Madin-Darby bovine kidney, MDBK), 1%/ &% & &k 4: fhik 54K, 12 Western Blot 4]
VAPA & # 8% (knockout, KO)H 2L; BVDV 2 % VAPA KO %8 i, < ) B 18] /& , #4& 4m i 4R B % RNA,
R 49 RNA R 4% F A cDNA, 1% i % B % 82 & PCR (real-time quantitative PCR, RT-qPCR)
F= %, 9% % A (immunofluorescence assay, IFA)% %42 BVDV 5'-3F #F X (untranslated region,

UTR) mRNA 7K-FF=324% RNA (double strand RNA, dsRNA)#R Z/K-F, F BVDV &% /& R F| i A
ML 23K 4m it & T (cytopathic effect, CPE)F L, k& FMRmBEF#, 1%/ Reed-Muench %+ £ F4X
YR T, AP F VAPA KO AoELA 7 ) 2F B2 scramble 28 /% /5 A= ) B 18] #E4T 7% @ f it 4%, 4
M VAPAKO R % % wh ta i iE k. [ 45 R VR4 R 4 5 14 R *2% & % 5 & , Western Blot #4231 VAPA
E G W RMEIK, R KMAS VAPAKO 2afe; 53t scramble 2afiA8tk, BVDV & % VAPA KO %2
J& 5'-UTR mRNA K- 4= dsRNA A2 R &3 B F MK, BVDV B 49 CPE B R iR 518 42,

TRAFFFHELE12h A 36 h 2F TR, £ 48hREFTH; 5 scramble 40248k, VAPAKO @

EEWB: EHEARRARA(31902271, 31760742); Hrs4EH /R A iR XK 17543000 H (2018Q069); Hri4EH /K A
if X R AR R 5T H (XJEDU2018Y019) ;B i 4E /K [ 3 IX K 11 B1HT 1 BL(2020D14005) 5 B s 4EH 78 A
B XA A LS R H
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JuEr R 2w, [44) VAPAKO & 2 Z B34 BVDV Z4|, A BVDV 483 Ky 5 324t
T AT,

XEEiR: EaMEBEEG A, FREMEIBRAE, A4 KF; Wi RNA; B FEE

Regulation of bovine viral diarrhea virus replication by
vesicle-associated membrane protein A

SHI Huijun*, YUAN Yuanyuan, GUO Yanting, CHEN Junzhen, YANG Li, RAN Duoliang,

FU Qiang

College of Veterinary Medicine, Xinjiang Agricultural University, Urumqi 830052, Xinjiang, China

Abstract: [Background] Bovine viral diarrhea virus (BVDV) is among the important pathogens of calf
diarrhea. However, there are few studies on the interaction mechanism between BVDYV and host factors,
which impedes the prevention and control of BVDV. [Objective] This study aims to explore the effect
of vesicle-associated membrane protein A (VAPA) on BVDV replication. [Methods] According to the
information of VAPA gene in GenBank, we designed the small guide RNA (sgRNA) targeting VAPA
using Benchling and CHOPCHOP, cloned it to lentiCRISPR v2 vector, and then packed the lentivirus.
Afterward, Madin-Darby bovine kidney (MDBK) cells were transfected with the lentivirus, followed by
puromycin screening for 5 generations and detection of VAPA knockout (KO) by Western Blot. Total
RNA was extracted from VAPA KO cells at different time after BVDV infection and then
reverse-transcribed into cDNA. Real-time quantitative PCR (RT-qPCR) and immunofluorescence assay
(IFA) were used to detect the 5'-untranslated region (UTR) mRNA level and the accumulation of
double strand RNA (dsRNA) of BVDYV, respectively. Cytopathic effect (CPE) was observed at
different time after BVDV infection. Progeny virus titer was calculated with the Reed-Muench
method. The same number of VAPA KO and scramble control cells were inoculated and then the living
cells were counted at different time after virus infection to detect whether VAPA KO affected the cell
viability. [Results] After lentivirus infection and puromycin screening, the results of Western Blot
showed that VAPA protein was significantly decreased and thus VAPA KO cells were successfully
established. The 5-UTR mRNA level and dsRNA accumulation in VAPA KO cells infected with
BVDYV were significantly reduced compared with those of the scramble control cells. The CPE caused
by BVDYV infection was significantly delayed and attenuated and the titer of progeny virus decreased
significantly at 12 h and 36 h and highly significantly at 48 h. The viability of VAPA KO cells was not
affected compared with that of the scramble control cells. [Conclusion] VAPA KO can significantly
inhibit BVDV replication. Therefore, this study provides an important target for the prevention and
control of BVDV.

Keywords: vesicle-associated membrane protein A (VAPA); bovine viral diarrhea virus; replication
level; double strand RNA; virus titer
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A

HEWAH O 1 A TR 29 73 1 PRV s 5 1 637

4= B F I 5 i B (bovine viral diarrhea
virus, BVDV)J&E T #0% 8 BH(Flaviviridae )5 ik 55
J& (Pestivirus), BVDV Pk 25kIE, SMiaEf,
MR A Wik, BVDV J2—FhE | IEgE
RNA Wiiag, FEBPA | FRBERE LE.
oo | IKIU ARG R sh . BVDV JRe4)

B EBETS . 2EEUE TR e AT |

IR TS 32 FIAF SR B | G i) . BT i 55
Stk , BVDV YL RU AT OR- B4 5 i BB NG |
W AR R NG S, AR IR PRI
LA R BVDV J5 80" E RIS RN, 3K
PEHFIR 100%7, BVDV E4aRkiifrasy, &
BVDV G AR I8 C i T E Y 22 %50 SRR 5
EZR, e/ EfaE R EFERL L YR —P,
735, BVDV b {5 Qe AR Yl bl AL |
URAE L IR . A, REGE RO AR ARG
Pl A3 ) 7 e AR R

FEYAH IR AR 1 (vesicle-associated membrane
protein, VAMP)2—F1%) 13 kDa W&, F
B T 5 i/ N (synaptic vesicle) B A U ik
Gl 1) 1 0. (synaptic-
like microvesicles)S=4v 11, VAMP f4% #3041
FMEEE A (vesicle-associated membrane protein
A, VAPA)RIFEHAICILE H B (VAPB)S, H
VAPA WHRN VAP-33, J&—fh I BB, fi
T J5 R 200 A P S v, LA T 1) 4 LB A R
N AURZERIRA—/NE 4-2 560 C Koo,
VAPA =25 A 5t 19 FLH A 41 L 2 22 0] 55 %%
AR RE BOBZ B R, AT g 'ﬁéﬁﬂﬂ@’m’j’”ﬁ
K8, VAPA fERELIs Y | A A B RE
Yy 21 28 Fn iz shvb AR . BF R REFR ,
VAPA G115 MAPK 5 538 % 2 5 2 F AL
TR, AR B0 FE D A3 A0 e i 4 A=,

ARSI & R A AR I A M R AL B ARl
PRI BVDV B riEEN p7 HAME

(dense core granules).

1, 38 i B S R S ST IR UE A B VAPA
5 BVDV p7 A#HEAEH], BVDV p7 J& T L&
1 (Viroporin) &, TENR BN 32 I HIE s
TEEE 1 H A B i s, 7 BE A2 R
ke SEREVE O SR T VAPA 7 5 5 BVDV
SR M AN AE . AWTSTE S CRISPR/Cas9
MUER VAPA, BVDV BGLA [ [A] 5 4545 52 )
Pt & PCR (real-time quantitative PCR,
RT-qPCR) . # ¥& %¢ 6 15 (immunofluorescence
assay, IFA). ZEU4HMIH78 %00 (cytopathic effect,
CPE) A &% B % 7 A0 BVDV & il 0,
R5% VAPA 521 BVDV & HIERA, & BVDV
B 428 7 vk B ST AR AR R A

1 #R5F%

1.1 HpRFmRS

HEK-293T Fl MDBK #fiffl, 1 ER=pE I
VLB A BRI BE AR oG s KIBAT TR 8%z
AU Stbl3, bRt PRI N FARA PR 7] 5
BVDV &k TC HH B AR b R 15 e g S 30 28 i
Z R ZUm g
1.2 E;cﬁtnlﬁnﬂ‘i%%

lentiCRISPR v2, pSPAX2 fl 2 ug pMD2.G
#HAK, Addgene /~Fl; I dsSRNA Hw BEHIIA
J2, SCICONS /] ; CoraLite488-conjugated Goat
Anti-Rabbit IgG(H+L). %fi VAPA £ 7ifEHiik
1 HRP picJ'Hi e 1gG(H+L)PiIK, Proteintech
4y Hl; Trypsin A0 . 225 1M3E HS . ECL 2
WAE . R REEk . UK. T4 DNA
Ligase. TRIzol 2 il %¢fi# ¥ F1 DNase/RNase-free
ddH,0, Thermo Fisher Scientific 22 7] ; cDNA %f
— 255 A £ 1 SYBR Green 286 E # PCR
W&, Qiagen A+l; BsmB I, NEBAw]; R
ik 5 IV ¢ (polyetherimide, PEI), i & 5256
A R 5 Tris-HCL-nt#-20 22 /i TBST .
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/ANEIMTEFAE BSA, ALK . BCA HIE
TS . Western 20 it 2R A7 3 R 2R FH JE A6 7B 360
(phenylmethylsulfonyl fluoride, PMSF), i3
o RAEVH ARG F] ; DNA BER R0
RIAARHE AL ABR A F .

NanoDrop 2000 i Z BRI &Y, Thermo
Fisher Scientific 23 F]; kIR Z.04L, Eppendorf
Aw]y FEPOLE R PCR AL, ABI A,

1.3 sgRNA &it K&k
4 GenBank #i/EH VAPA JE[H(gene

ID:516024)/% %1, fii H Benchling (www.benchling.

com)F CHOPCHOP (V3, www.chopchop.cbu.uib.
no) T[] VAPA JEH 1) sgRNA FIELAS 751 %
H# scramble sgRNA, sgRNA FHILE 1, HiR
M aMER AR ARA G RTY. #
sgRNA-F Fll sgRNA-R FiFE 2 100 pmol/L J5 45 HX
10 pL RS ARG, [N 4544 : 37 °C 30 min;
95 °C 5min; A 5 °C/min 3 [ E 25 °C.
1.4 MEEHRSHMK

fdi Ffl BsmB 1 1] 1entiCRISPR v2 #{4& , PCR
iR Z : 1entiCRISPR v2 3.0 ug. 10xNEB 3.1
buffer 3.0 uL. BsmB 1 (10 U/uL) 1.0 uL, ddH,0O
#ME % 30.0 uL; PCR S 5514 55 °C & 3 h.
85 °CWFH 550 MY 58 UG 6 T 1% IE W
BN FLTKASI , {5 DNA BERE B o] & )72
B & 3 | 12 000 bp lentiCRISPR v2
Ak A B i il T4 DNA Ligase %42 lentiCRISPR
v2 5 sgRNA, ##HAKZRK: T4 DNA Ligase

&1 sgRNA BIFFIER
Figure 1 Information of sgRNA sequences

Name Sequence (5'—3")

VAPA sgRNA F: CACCGGAAGAGAACCGGCTCCTGA
R: AAACTCAGGAGCCGGTTCTCTTCC

F: CACCGCACTACCAGAGCTAACTCA

R: AAACTGAGTTAGCTCTGGTAGTGC

Scramble
sgRNA

(400 U/uL) 1.0 uLL, sgRNA 2.0 uL, lentiCRISPR
v2 50.0 ng, 10xLigase buffer 2.0 uL, ddH,O %}
AR 20.0 pL, EEFEMN 16 CCHEFE IR, K
FOBR R = AL E 50 L KIG Rz S 4 i
Sthl3, WA R NHEREIKEH 100 pg/mL)
PUMEM LB B RKE SR I, 37 °C B R s I
HPR R s R, &9 KRR 20N 4
MER AR A R A wl P 4, M
lentiCRISPR v2-VAPA sgRNA/scramble itk .
1.5 EREaEMHE

¥ HEK-293T ZHffifh 2 0.1%H] A4 iy
6 cm AUAEIEFRIL, Fr 40 M2 B 3 90% ) L
JEHL ., 43 S EL 200 pL dulbecco M K eagle 15374k
(dulbecco’s modified eagle medium, DMEM),
4 pg lentiCRISPR v2-VAPA sgRNA/scramble Jit
$i. 4 ug pSPAX2 12 ng pMD2.G, EIHIRSG
A 1 mg/mL # PEI 50 pL, #EHIRSGHE
10 min; AR, MA 2 mL DMEM #i
FIRIRAW, BB EAMME SRR I E 4h 5
e E AR, e Yt 48 h JR WIS R
B, A 045 pm JEAR IS IKTE VAPA
sgRNA Fll scramble 12555

¥525 5x10° 1~ MDBK 41 g 42270 % 6 cm 4l
R, A 2 mL IE % 40 ER 329 . 2 mL f29%
FEEEFN 4 pL 19 8 mg/mL BEENE; B T4
FRAATIEE 18 h il ; AkZeEFR 48 h J5 1
WA 25 (MR 3 mg/mL) i SE i vE 5 /R, 3k
5 PE: A1
1.6 Western Blot #7] VAPA KO 1§/

B 510 S FHME M, Frdidi s, m
A 500 pL Western i 2% # F1 PMSF (243
1 mmol/L), 7K¥# 10 min Ji5 {5 FH 40 i 1 ) B 4 i
B Z s 12 000 r/min, 4 °C B5.0> 10 min
WA F3E, R BCA | A m iR &l e &
B . B 80 pg S 1iF1T SDS-PAGE #:4E,
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120 V HLJK 2 h, 400 mA K2 7155 Bl 2 i R 2T 4k
B, 5%BAE IR H T 1 h, bt VAPA £
FEREBUIAR(1:1 000 #iFE) 4 °C W H 1478, TBST %
MR PR S A HRP ARic 9 di fe IgG(H+L)HL ik
(1:5 000 Fi%¢), ®i T HE 1 hJ5HH ECL &
IR G T B AL
1.7 RT-qPCR #&ill BVDV mRNA 7K 2514k,
43 WA 5%10° 4> scramble 1 VAPA KO 4
MiZE 6 cm AHMUIE IR, RELAL2E BE R3] 70%
i, fiIlA 10 000 TCIDs, BVDV W% 2 h J5 B
BRI & 5% HS MIAMEE SR, e
BVDV J&¥Jt 0 h; T BVDV &YLJ5 12, 24, 36
M 48 h HFWCEE AN R 15 3R, I A SR
TRIzol 4R IR 51 5 $2 LS RNA,
FH NanoDrop 2000 f e A2 i I 2 A 5 & RNA
WePE, HU 500 ng RNA Jef558 ) cDNA, #7H8
SYBR Green %65 8 PCR R5F & i i Bk 7
RT-qPCR #5:illl BVDV 5’-UTR mRNA 7K F-, Efk
) RT-qPCR 5|49 i ifi i 28 2 1 1 i 25 P
1.8 GRIEWEHHTN BVDV dsRNA AR E
43 WA 5%10% 4> scramble 1 VAPA KO 4
L EHA AR A 1Y) 24 FLARMEESE R, FRA
Jif0 %8 B ik 3] 70%0}, A 10 000 TCIDsy BVDV
EE 2 h SRR TGS 12, 24,
36. 48 h B FFHUGFRM, A 4%2 5 R &
30 min, f#ff] 0.5% Triton X-100 ZEFH 30 min; il
AW (1% BSA . 0.5% Triton X-100., 1%l
MEE 1 h; AR dsSRNA R rgFEHIAK 12
P BEIR(1:1 200 FRF), 4 °C 85 37 ; # F TBST
Y5, A i CoraLite488-conjugated Goat
Anti-Rabbit IgG(H+L) (1:200 Fikf), s
1 h; fdFASTZEEE KT PVP B R A,
OB AR LI B B A €, 0 ' BR K o A I
E{SJiiRTaET N

1.9 BVDV B4R CPE T {LA&N

Ay F AR [ B0 B9 scramble £l VAPA KO
AE 6 FLARH, A% R E] 70%H 5%
LG IEW, A 10 000 TCIDsy BVDV JEYL 4
M2 hJE, B 5% HS M40HEES IR ik gk
F%, TIRFRERYL 12, 24, 36 Fil 48 h A fifi 5] B
I EE LSS A LR A5 CPE 16 Lo
1.10 BVDV TCIDsy N E

YHREERD . PR SRR 1.8, Zr T EE
LTS 12, 24 36, 48 h LA ZRElS 8 000 r/min
20 5 min W EEEM; 1 MDBK 4 a4z F
T 96 LA SRt , R BE LY 70% 4R
10 5 BR BERR B BVDV BRI (10°-107%), F4>
MR BEA 8 ANEEAE, T W A A B %
WG HEREIE & 2 h 5 s 89, B:FL A 100 pL
5% HS MG R, 555% 6 d J5UL%E CPE
T8, 4iit CPE fL, f## Reed-Muench i1
B TCIDsg".,
111 ZRBEIE AR

A3 SHERD 2x10° 4> VAPA KO FiI scramble 4fl
Ml 6 FLANARIG TRt b, I S5 i) 4 3% %
JE kSR SE, BT 12, 24, 36, 48 I 72 h FF
IEFEM, A Trypsin AL T 2 min J5 45
BZEELE T, 1000 r/min 2.0 5 min J5 2R
PG W 0V v s 5, A FH 200 A RS a7 70t 20
MtE, BB AP TER 4 1L
1.12 BUR&t

ffiF SPSS 19.0 X 56 i 14 77 37 A
W)t KA, 5RO SR IR F R,
P<0.05 £ Eidiz R %, P<0.01 FonEdEz
SR ATE

2 HREAM

2.1 EEHIEK 1entiCRISPR v2 4558
i A B 6P N D B BsmB 1 i V) 3% 4K
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lentiCRISPR v2, Z5R40E 1 7R, lentiCRISPR
V2 VI B2 4~ DNA R B, KN 12 987 bp
11886 bp, SHUHAZE R —EL,
2.2  Western Blot £ F VAPA KO #f it
F255 18 05 B S5 B MDBK 41, FIRYY s
foff WA 5 28 M 20 e 5 AR, ARAR PEMEAN G,
Western Blot ¥:ill] VAPA 5 [ A9 mEBRTE O . 24551
WK 2 i, S5X%FBE scramble #HH., VAPA KO
ANHE ) VAPA B 3R 1k B E YRR, SR AL
L3R5 VAPA KO 411
2.3 RT-qPCR #&il BVDV mRNA Ri&1E R
BVDV /¥ scramble 1 VAPA KO il ffd A [F]

bp M 1 bp
12 987
2000 1 886

1 000
750

500

250

100

1 1entiCRISPR v2 {KEGI4E R

Figure 1 Digestion of lentiCRISPR v2 vector. M:
DL2000 DNA marker; 1: Digested lentiCRISPR v2
vector.

Scramble VAPA KO kDa
GAPDH | S e |37

2 Western Blot &Il VAPA Rix 15
Figure 2 Determine of VAPA expression levels by
Western Blot.

IFIE], FRIBUE RNA Jf S 8% 58 il cDNA, RT-qPCR
Il BVDV mRNA Kk AL 451Kl 3 fror,
5%} 8 scramble #lE, BVDV &4 VAPA KO
41 12, 24, 36, 48 h J5 BVDV 5-UTR mRNA
W TR, I HAEEY: VAPA KO 4iffd 24 h
J& BVDV mRNA Rk /K TRE
2.4 GIEWHHMN BVDV dsRNA S EX L

BVDV J&#t VAPA KO FlI scramble il fs A [F]
mHE S, P dsSRNA BRI e o e o
Il BVDV dsRNA 7 284k 45 R anEl 4 PR,
5% scramble fHH,, BVDV J&4 VAPA KO
M 12, 24, 36 F1 48 h I, 40 P4 458
LAY dsRNA #H] B8/, KUIEER VAPA Al
] BVDV dsRNA iy &,
2.5 BVDV Efg CPE G

BVDV it scramble fll VAPA KO 4ififg,
Ay TS 12, 24, 36 F1 48 h {f R B Wi
BiWlgE CPE 481k, 254Kl 5 s, BVDV &
Yt scramble Zififl 24 h 5 40T AT 4R & A4 BH i
Ak, AN BN S BE, ANAEARI L A4
R WTIFIFIARITE , B 48 h e A A
B/, HEEE CPE Bl4; % T X} iE
scramble 4fififd, BVDV J&%t VAPA KO i L A ]

2.0 - =3Scramble
| ZZVAPA KO

sk sk o

—_— = e
SN B~ ONX®
— T T T

oo
[ Qe )

BVDV 5'-UTR leveles
(%107 copies/mL)
e oo
Sion

k3
o ,,

12 24 36 48
Time intervals (h) post-infection with BVDV

3 RT-qPCR %@l BVDV 5-UTR mRNA 7k
Figure 3 Detection of BVDV 5'-UTR mRNA levels
by RT-gPCR. **: P<0.01.
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Hours pi

Scramble
dsRNA

Merge with BF

dsRNA

VAPA KO

Merge with BF

4 GBERILLEN BVDV dsRNA FAEKF

12 24 36 48

Figure 4 Detection of BVDV dsRNA accumulation by immunofluorescence staining.

Hours post-infection with BVDV

Scramble

VAPA KO

B 5 BVDV EEA[E A8 B CPE [FiR4&

36 48

Figure 5 Detection of CPE at different time intervals post-infection with BVDV.

Bfa] 5 CPE i BUAT [ Bl S 4538 , CPE B4 H B
W, FW VAPA KO il BVDV 7E4I il N &
il , V42 BVDV 1A CPE TH .
2.6 BVDV BfRmEiEENE

F BVDV &4 scramble 1 VAPA KO 4l Jitz
Jei A [R) s (] WA £ 9 75, 8 ] Reed-Muench 7

M2 TR EE TCIDsoo Z5 I 6 i, 55X}
B8 scramble Ui AH L, BVDV &4t VAPA KO
Y 12 h #1136 h B AU a3 R,
48 h PR 25 TR, RWIRER VAPA [ /b
T AR EORL A T B B, S T BVDV
ifL PR 52 1
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[ —e- Scramble
| -©- VAPA KO

N 3 ®
o wn o

*%

SN
o n
T T

T

A
S W
T

*

> B
o

BVDV titer (1g7CID,,/0.1 mL)

wow
S W

0 12 24 36 48
Time intervals (h) post-infection with BVDV

B 6 BVDV BLA[E R 8 EFHEEEEMNE

Figure 6 Detection of progeny virus titer at

different time intervals post-infection with BVDV. *:
P<0.05; **: P<0.01.

2.7 VAPA EPRXIZHBEE RIS

SR VAPA. 55 A2 75 52 e 4 M 4 43 5]
HEFPAEHE A VAPA KO Fil scramble ZHfitl, fapefl
Je ANV 1] 67 717 A0 25 4 SR A 18] 7 s
5 scramble XJHEAHEL, VAPA KO 4 AL 3 41 g
BooR ] AL, (AR HERD 36 h IF VAPA KO
TN AR 23 5 T scramble 4iffl, ] VAPA
i 3 A5 M 240 R T A o

241
22}
20}

S 18}

1.6}

14}

12}

10}

0.8}

-® - Scramble
- VAPA KO

ell proliferation (x

C
e
o

0.4f
02F

t(h)

7 YHARIE AT
Figure 7 Detection of cell viability. *: P<0.05.

3 WhE5E#R

I AR — IS A N B A . TC e R 2
MOZERY TR, R T 1 32 A A R
gi 5 A FEIAUY S e dE 1R A TE ANy
AALHEE G AR A L RS A N A S
3, B FEE B 22 R FH R 5 B340 B TN A 55
WA ATE EANAET BB B R AR T
P L i HAZACST A 4y 208 F UM, DA 2F
TS AR B 1, BT
A0 HE G #:UO. VAPA 2 — b 4 v A G I 2R
M, RTINS0 0 ORI
fl R A LR S0 . PSS 4RIE VAPA 28 X
BUN BT A, FE E WA R AR 2o AR v e E A
M, SR ET VAPA 75 R0 B & ] B BF
FMER D, ST IRE A AT KB VAPA
5 BVDV p7 & AR, AIRES S p7 M AR
15 BT s LB, AT AT
VAPA Wil i+ BVDV & il , 255 & I VAPA i
45 %0 BVDV 5'-UTR mRNA 7KF-F1 dsRNA FH
S, 59 BVDV BRrE i CPE, LT
BRI R, UETT R IH VAPA R BR B3R R
BVDV i, 4RIl VAPA 4215 p7 HHE
B LB MR, MR R . AR
(Y BRI AR S ML W 5 SR R 2K
. VAPA FEZHEM/NE . BB %O
K SR PRI ST L . B RIE A 4 iR
2, TR0 R A S R R AR,
VAPA i [ J2 75 38 2o 52 1) 248 i 356 14 13 B 20 M 5B
T PR T, T e D A R S S e
BVDV & ifil. AL VAPA MR A S
Mg, B VAPA RFR I AN 38 13 2 4 i
EPEmg BVDV &, HARRF P A
WA, REFHEY, ZR R A Bi¥E BVDV
P UL E B FE A A
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PR G 14945 VAPA . VAPB F1 VAMP3
&, Hop VAMP3 7R 3 He U AT R R
FZEA RS BEEREN occludin HAE, #F
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