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I3 73 (Fig mosaic virus, FMV) \ LAt A AR 55 1 (Fig badnavirus 1, FBV-1) A6 AT IR 55 2 (Fig badnavirus 2,
FBV-2) . Jo At i BEAH 9 5 4 (Fig leaf mottle-associated virus 4, FLMaV-4) F1Jc At S BE & AH 5<% 75 (Fig fleck-associ-
ated virus ,FFkaV) . PCR J RT-PCR A& 2L B, 135 1 TEAL AT b h A7 7E 6 FhGAE R i 28, ok th 2253 71 FMV
(100%) \FBV-1(100%) FBV-2(99.3%) .FLMaV-4(74.8%) \FFkaV (31.9%) . JCAE R BEA I 75 1 (Fig leaf mottle-as-
sociated virus 1,FLMaV-1)(19.3%) . #ii L6 R 3R 5 W7/ 2 AR A, YL 4 B DL FRBEIIRES A 12703, &5
94%., 2 3l 4 FhAD 5 Rl BE E AR YA 25008 0.7%5.2%+.62.2%F131.9% . FMV.FBV-1.FBV-2 /£ [A] 1
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Abstract: [ObjectivelFig mosaic disease is one of the main diseases that damage figs. It is widespread
in Xinjiang, and produces many types of complex symptoms, which seriously threatens the sustainable
development of the fig industry in Xinjiang, but the types of the pathogen are not clear yet. The patho-
gen identification and distributive investigation of fig mosaic disease in Xinjiang will provide a basis
for further clarifying the potential harm of different fig viruses and guiding the disease prevention and
control. [Methods]1We conducted disease investigations and recorded the damages in 21 orchards and
roadsides in 8 regions of Xinjiang’s Kashgar, Atushi, Korla, Aksu, Hotan, Turpan, Yili and Urumgqi, and
took pictures of the disease symptoms in the field. 135 samples of different types with ring spots, chlo-

rotic mottles, malformation, and asymptomatic leaves were collected. Through high- throughput se-
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quencing, the virus was preliminarily identified in samples of susceptible figs, and the sequencing re-
sults were verified by PCR or RT-PCR. Using plant DNA and RNA extraction kit (Tiangen) to extract
total RNA and DNA from 135 leaf samples with different symptoms and asymptomatic mosaic disease
collected from 8 regions in Xinjiang, and electrophoresis with 1.0% agarose gel was used to detect the
integrity of RNA and DNA and determine the concentration before storing in a =80 C refrigerator. Fig
total RNA was used as a template to synthesize cDNA using a reverse transcription kit (TaKaRa), and
the specific operation was carried out according to the instructions. DNA or cDNA was used as a tem-
plate to detect 13 types of viruses and viroides in 135 samples with different symptoms using PCR or
RT-PCR. PCR reaction system was as follows: 2x 7ag PCR Master Mix 12.5 pL, cDNA 2 pL and 10
umol - L. Each downstream primer was 1 pL, ddH,O was made up to 25 uL, and reaction program was
the following: pre-denaturation at 94 “C for 3 min; denaturation at 94 °C for 30 s, annealing at 52-61 ‘C
for 30-45 s, extension at 72 “C for 30 s, total 30-35 cycles; and extension at 72 “C for 5 min. The 6 uL
product of PCR was detected by 1.2% agarose gel electrophoresis, and the target fragment was recov-
ered by the gel extraction kit, and the target fragment was connected to the vector. The obtained positive
clone was sent to the company for sequencing, and the result of BLAST comparison was performed.
[Results] Symptoms such as leaf shrinkage, ring spots, chlorotic mottled, leaf vein emergence, bright
veins and fruit spots were observed in 21 orchards and 13 sites out of the orchards, and the incidence
was high. In one orchard, the disease was mild, the symptoms were not obvious, and no fruit spots were
observed. The figs on 7 orchards and the street roadside were asymptomatic. The mosaic disease in
Kashgar, Atushi and Korla orchards was more serious in 8 regions, the incidence rate in orchards with
lighter diseases was generally 50%—80%, and the incidence rate in severe orchards reached 100% .
There were no obvious disease symptoms in other areas. Results from high-throughput sequencing anal-
ysis showed that there were 5 types of fig viruses in susceptible samples, fig mosaic virus (FMV), fig
badnavirus 1, (FBV-1), fig badnavirus 2, (FBV-2), fig leaf mottle-associated virus 4 (FLMaV-4), and
fig fleck- associated virus (FFkaV). In the transcriptome sequencing, 94.6% of the sequence of FMV
was obtained, and the sequence similarity was between 93.6% and 98.8%, 95.1% of the sequence of
FBV-1 was also obtained, and the sequence similarity was between 99.8% and 100%. PCR and RT-PCR
tests found that the above 5 viruses were present in the samples, and they had high sequence similarity
with the registered virus sequences on the GenBank. This result further clarified the accuracy of the
high-throughput sequencing. PCR and RT-PCR detection results showed that six viruses were detected
from 135 samples, and the detection rates were FMV (100%), FBV-1 (100%), FBV-2 (99.3%), FLMaV-
4 (74.8%), FFkaV (31.9%), and Fig leaf mottle-associated virus 1 (FLMaV-1) (19.3%). Multiple infec-
tions were common in Xinjiang figs, with 127 samples infected with more than 4 viruses, accounting
for 94%. The detection rates of compound infections of 2, 3, 4 and 5 viruses were 0.7%, 5.2%, 62.2%
and 31.9%, respectively. There was no significant difference in the incidence of FMV, FBV-1 and FBV-
2 in different regions. FMV, FBV-1 and FBV-2 can be detected in the symptoms of ring spots, chlorotic
mottles, malformation and asymptomatic samples. These three viruses may be the main viruses infect-
ing Xinjiang figs.[Conclusion] Fig mosaic disease was more serious in Kashgar, Atushi and Korla of
Xinjiang and produced a variety of complex symptoms. The spots on the fruit would not disappear,
which affected the appearance and taste of the fruit. Mosaic symptoms in other areas were relatively
slight or asymptomatic. There were 6 types of viruses that infected Xinjiang figs. The types of viruses
detected in this study were basically the same as previous studies, but the detection rate increased signif-
icantly. Among them, FMV, FBV-1 and FBV-2 had the highest detection rate.
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Jote R (Ficus carica L.) J& 33 F} (Moraceae) 14
J& (Ficus) , &1 N2 5 5L 9L 1) 2 45 A8 7 34y v -
BB o Tode SR A, TEAE R AE 11 000 4
(ISR PNEST =3 vV 25 s o T A7 INLY %) N
AR PR S PR BT 1 50 2N B XA IX . eAE R T
DURAE NI, I f 5L A8 5 58 g B R, Bl RAR 22
B A NN I AE R E E A 2000 4F 1 R DD
P, TEAER R EH FE HE YN 2 M4
B o R A B A EY . IR
oK, A S R SARIE T ICAERAE TR, o s fE
FEE, 51 R TR, P AR R A R A
BESZ ERBE B K KR 5 2 M RLEIR , A T
SR TG A6 S AR AR S o B P Y.
I 5 B 4 TG A6 SR 7 A 2 DA SO B R AR L R
IR TG AE S B 1) 4% S T AR R ) i e R
HAEZEE L

ToAE SR AC T 1935 4R 28 1 I AE 36 [ i iE ™, i
TIVEATHRA TAEM A SR = 07T, © 2 0E
BB o8 B 5 KRR R LA 15 A,
2010 4, Elbeaino 55"7E 90 173 JC £ A AE i o K Il 2]
T FMV . FFkaV. ¢ #£ 5 - Bt AH 55 B¢ 2 (Fig leaf-
mottle-associated virus 2, FLMaV-2) . Jo 1t B 45 BE 5L
A0 K% B (Fig mild mottle-associated virus , FMMaV)
T PR EE S PR EE. 2014 4F, Ale-Agha &
197 43 TEAE A 34T RT-PCRAGIN , K0 H 1 A%
R B2 % 5 (Fig cryptic virus, FCV) \FFkaV.FMV .
FLMaV-1 #1 FLMaV-2 4§ 5 #1Jji 8 . 2012 4F, Laney
SEUAE O AR R R # 7 FBV-1. 2007 4, Yakoubi
SR HAT A8 R IR A il R I B AT A 2 B
99585 (Citrus exocortis viroid , CEVA) FILP £ &AL
2299 7 (Hop stunt viroid , HSVd) . HEW/DFHxT
TEAERAE IR FIRE 7T, 2015 4F , 2 A ARSI 3R [
TCACRBEAT T 402895 T 1 A RO SRl , 78 252 4y
FE G AT T 7 A R

AT SRS 78 o 32 2R H B 8202 L dsRNA S0
RT-PCR £ AR ZEAL G 77 1 I S %58 1T o A8 30w
B H X 26 77 VR AR AE R IR J 75 KT 75 .
B, EH AT s il E= 5 RT-PCR A
PCR B ARAHES 550 B $B A AE AT 758 S 2R 55
ARSI 5 25 72 , BRI AR SR 5B TG AL SR B0 25 RN 7
RGBT 58 A6 S0 50 B 42 AR
SEHERA KT .

1 AR 7

1.1 KR

2019—2020 4, M 37 58 W A1 L Bi] B AT e 7R 8
B 5 5 A (I AR S ORGSR EE R A R
BE RR SR DB A8 AN JORE R S A i AL 135 4, 3G
HE AT 29 43 BT B A 43 4 JEE 280 18 403 AR B 5 6
WRE S B SER, — 3L 96 4. BT 7875 44 AT 9
O B 17 0 S ERSE 3 AR AL 6 0 i i o TG
FER, — 3L 3940 SREAME AT B L0 % 5 2 4y, — 1y
SEEPEAT AR SR AL, T — R AF T80 "CUKFE A H -
1.2 EEiRKF

RNAprep Pure £ §i 2 Wy #H4) <L RNA £ Bt 71
& BT AR P R 2H DNA $2HUR I & . 2% Tag PCR
Master mix+ DNA 4} - Jii &= #5 it (DNA Marker 1) %5
WAE B RAR B A IR A ] s pEASY-TS Zero
Cloning Kit. EasyPure Quick Gel Extraction Kit 1|~
MEREAFNWEHERNEEURHEHRAF ; )i
AT & (PrimeScript™ RT reagent Kit) 1 5 E 44
T2 (TaKaRa) B R A A .
1.3 A&
13.1 #&RXEERFAE 2019—2020 F7EH
SR A (BT A R R A 8 AN HBIX AT T AR R
e R ARG BUR R A, — 3R 7 21 AN R & B 1d
ARG TCACR , 73 AAE W AT (AT AR AT e SRR
25 BT A Gt 3 2 BT A0A S S 5 P AR = B
AT b Ll S A D) 4 A e 2R 8 CFE R Sh T i K B2
¥ 2034 FIH (2 R EFEHFRL 22 4> Bl 5w 75
EEGBREDIN A ERE R EPORFD24
I 68 7 (o 8 75 b X OV R 2 F 5 i SR el D) 1A S [l
15, R 55 BRI (5 & R 55 T T 6 e BR AT T BB 2D
I s 9 R AR S U EA T S vt IR IR IR , A1
[ SR = A HE
132 # F A0 F B RNAMEF 3 BB R
93 PR TG A R 1 R AT 3 S A S/ RNA I, 7 5%
HI T 2017 4F R B4 R R 58 1B, /N RNA 5
2019 47 B 3T UR AR 2R R R A BR A =] 58 158, W5
FRWTR « FF b ks W & 4% 5 44 8 S s B A illumina
HiSeqTM2000 Jll /5>~ & #E AT M T ; 45 2 1) sSRNA F]
F Velvet fl Trinity 5 A4FE 4T H 82, SRR KM E S
#¥ (contigs) 5 ZRAF 1) 7 F1) R 1 = K R 240 7 #1) \NCBI
Nr.NCBI Nt. GenBank Virus RefSeq 1% 2 ¥ 3 J& A1
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GenBank Virus RefSeq & [ i #f & i3t 17 BLAST Lt
X}, 25 B A LUK B9 B2 7 BT SRN A s 07 126 H 1 38 97
B, VBB EE RIS . A PCR 8¢ RT-PCR (1) 7
RIS RE S R R R

1.3.3 PCR Z RT-PCR # ] j& DNA $#2H : 5% i #r
TURE Y5 [H 20 DNA $2 U7 S 42 HL 0.1 g e fe Rt
J J DNA, DNA % f# T 50 uL f) ddH,0 7K , {5 47
F-20 ‘CUkK4h .

& RNA $2 2 : K ] RNAprep Pure £ ¥ £ Wy 18
Y15 RNA FEBGA G4 0L 0.1 g AL SR 44
S RNA,RNA %% T 30 pL /) DEPC /K , Fi| 1.0%(w)
35 B B 2 FELVICKS WU RN ) 58 B 41 R 0 8 A 2,
17180 CUkAt

ST« AR 20 S/ RNA VR BE I A E
AIRTET A, N AEZ 5] ¥ ¥t W 3 Chttps://primer
3 plus.com) ¥ 1 7398 B 45 S PERT I 51 90, F A A%
SAERIEIY), B IR BN 200~650 bp.

S P I « DAAS S 56 55 AR AT (0 oA v Jy —

AT 30308 v 45 3 B0 BH PR i RNA T DNA 9B,
J32 F AT 6 ATHT N Bt B9 I 51 40 34T RT-PCR B
PCRY M (R D

J= % 3% : K F TaKaRa A ] Y PrimeScript™ RT
reagent Kit & il cDNA. HARDZIRUNT  FEUK EffR
RNA 53, BT 30 pL S WAK R BEAT [ e 5%,
Je Xt RNA H A7 ) DNA #EAT I AL, = A R A R
% 25 A W1 R : 7] DEPC AR 1) PCR & FF I 1.5 uL
gDNA Eraser, 3 pL 5 x gDNA Eraser Buffer, 3 pL
RNA, 7.5 uL RNase Free ddH.O , ¥ ¥ ¥ 5 42 R 51 F
R E0,42 CHE 2 min, UK EAH . Bk
PCR & F KX I 6 uL 5xPrimeScript Buffer, 6 uL
RT Primer Mix, 1.5 pL PrimeScript RT Enzyme Mix
I,1.5 uL RNase-Free ddH,O. 38R 51 20,
37 ‘CH¥E 15 min, 85 CHNFAS s &1L Mo KAk
(¥ cDNA Bz T PCR R M 8L T-20 CIRAF

PCR B{ RT-PCR £ M : 57 H i 376t 10 %5 52 1% 51
Y, R 16 52 1) SONEAR 28 SRR X 135 40 JeAE R A

Fz1 BTN 13HESREFSHSIY
Table 1 Primers used to detect 13 virus and viroides in this study
i B Sek Al B KRR =) 225 3k
Virus Primer name  Sequence (5'-3") Annealing temperature/'C  Fragment size/bp Reference
FBV-1 FBV-1F ACCAGACGGAGGGAAGAAAT 53 474 [13]
FBV-IR TCCTTGCCATCGGTTATCTC
FBV-2 FBV-2F TAGCACGATGTAGCAACTT 52 337 [15]
FBV-2R GATGAAGATAGCGGTCCAA
FFkaV FFkaV-F CGCCATCATACTTCTTATCGTCAC 56 626 ARHFFT
FFkaV-R TTGTAGGTGGTGGAATCCTTGAT This research
FMV FMV-F CCAATCTTGTGCCTACTATCAGT 56 219 EN IS
FMV-R GAACTCATTATCATCTGCCTTTGC This research
FLMaV-4 FLMaV-F  GTAAGGCAGCGGTTGTATTAGATT 56 417 PN
FLMaV-R  TAGATTCGTCACTCAGCACTCTC This research
FCV FCV-F TTGGCCGACTACTCAAGTCA 54 375 [16]
FCV-R TGCGA GGTAGCATGTGTAGC
FLV-1 FLV-1F CCATCTTCACCACACAAATGTC 54 389 [17]
FLV-1R CAATCTTCTTGGCCTCCATAAG
FMMaV FMMaV-F  AAGGGGAATCTACAAGGGTCG 55 311 (18]
FMMaV-R  TATTACGCGCTTGAGGATTGC
FLMaV-1 FLMaVI-F  GCTTACATACCTACCACACT 55 432 ENGIS
FLMaVI-R CGCTCTACACGGATAACC This research
FLmaV-2 FLMaV-2F  GAACAGTGCCTATCAGTTTGATTTG 55 360 [19]
FLMaV-2R  TCCCACCTCCTGCGAAGCTAGAGAA
HSVd HSVd-F AACCCGGGGCAACTCTTCTC 55 303 [20]
HSVd-R AACCCGGGGCTCCTTTCTCA
CEVd CEVd-F GGAAACCTGGAGGAAGTCG 60 371 [21]
CEVd-R CCGGGGATCCCTGAAGGA
ADFVd ADFVAd-F  CCCCCCTGCGCTACTGACTAAAAG 61 262 [22]

ADFVd-R GTGTTTTACCCTGGAGGCTCCACTC
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ai3E4T PCR B RT-PCR f i , PCR J RiAA % : 2% Tagq
PCR Master Mix 12.5 uL~cDNA 2 uL+10 pmol-L"
FUWETI A 1 ul, ddH,O #M 2 B 25 ul. R NFEFT
94 C 4% 4 3 min; 94 C A5 1% 30 s, 52~61 CiE k
30~45s,72 CHEfH30 5,30~354MGEHR ;72 ‘CLEMH S min.
PCR W28 1.2%55 e I e vkl B 1) 2%y ik
A7 T BT WAL o B O 5 400 43T 5 RR AR P 51 43 B 5
SR RT-PCR 7 386 1% Dt , 55 28 3% ) — W47 14 2k % %
FERME RS

2 R 50T
21 FEAERFESRHAEESREER

— LA T 8 AN X 1 21 AN S [l A B 1 7k A
S ICAE R IR B R A NGO, Fe AT 5 A4S SR [ A
A VEEIR B 3A BT v 55 15 IR e b RE WL g2 B i
A5 IR D BB SR BEAL L K R AL B K AT SR DR S5
W Bl 5 5 2 5 SR el o 5 A, I PR AN B
RMEBIRBE, mhEF 1A FH2A A2 AR
b\ 5 8 AR5 T it 3 7R KSR T R KBl 3 95 3 5
R TACRATCAER o B S8R ] A i S e 1
ToAE R RIS 2 MR (0 B R, e b 5 3 A
B (RS2 0 TR B SR PR AR AN R BE (I 1D, RS
ERIPERANZ I O S RS e LU A o]
P AR 26 7 B0 2R el A I S 7 L 9 ) L)

A BB ARSEBEIL s C. #84 s D. B s E~H. X RL¥ H e R o
A. Ringspot; B. Chlorisis mottled ; C. Malformation; D. Fruit spot; E-H. Corresponding field symptoms.
E1 #HmEERENTERER
Fig. 1 Symptoms of figs infected by virus

T e A R 50%~100% , it 76 L 12 &R 55 L AT
A ALIEAE J 0 0 S5 (1098 S IR
2.2 HREAMFIH

e LM A3 B [ JR GG reads GC & B A
42.4%, Phred ${E KT 20 HIBRIE (5 S AARBRIE ) H 4>
bb A& 98.1%. clean reads #0970 752 624 4>, Hod bk
X 3195 7 7 511 632 222 4, 15 clean reads & # ()
0.9%. @i Trinity $f42 &% /751 BLAST LbX), 2483k
57 FMV [f1 9 /> \FBV-1 (] 4 /> .FFkaV [£] 4 /> .
FBV-2 ] 241~ FLMaV-4 [{] 3 /™ contigs, /3 5| fH LA P
NT4.7%~100%. 15T FMV FFBV-1 [ 5§ 4K P

5195%M 7 51, 3543 T FBV-2 1 FLMaV-4 ] 35%
HI4.9% 751, VEAH S IR W2 2. B3 s 20 I
fb R 5 R E PCR & RT-PCR AG I 45 1 5 il =
P45 5 — 2
2.3 /ZRNANFES

W FE 15 21 /) JR 44 reads GC 5 B4 47.7% , Phred
BUE R T 20 BRI o5 S ARTREE B 4 b2 99.1%,
15 3| 1Y clean reads 4 34 994 359 /. M clean
reads i 1% HY K 18~26 bp (1) SRNA K #EAT 5 4: 0>
M7, A1 21,2224 bp ) SRNA 43 5l A7 &L sSRNA )
30.8% - 18.48% 18.02% . & T Velvet Hf 2 & ¥ 51|
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BLAST ELX}, 528 5k43 7 FMV £ 20 N JFBV-1 1] 17
N FFkaV [ 17/ .FBV-2 [f] 9 > .FLMaV-4 [{] 14
contigs , 7 FIl #H L1 N 68.1%~100% , V41 45 & I

%2, iR 5 Fh%E PCR 2 RT-PCR &l 45 £ 5
/INRNA WU 285 5 — 25, i B vy 8 2000 7 25 3 AT 48
HEH .

R2 THEHRRERERF RS

Table 2 Screened nucleic acid sequence comparison information

T VN RNA T ) RNA-seq(sRNA sequencing)

i " » : = ”
Virus Contigs ¥{i&  Contigs & KJE AN B ZHP I 25|
No. of contigs ~ Length of contigs  Similarity/% Coverage/% Length of reference Reference
FMV 9(20) 14 391(4521) 93.6~98.8(70.5~100) 94.6(29.7) 15217 AM941711.6
FM864225.2
FM991954.1
FM992851.1
HE803826.2
HE803827.1
FBV-1 417 6787(3528) 99.8~100(80.7~100) 95.1(49.5) 7140 JF411989.1
FFkaV 4017) 4422(3613) 95.1~98.7(78.3~100) 65.8(53.7) 6723 KT438719.1
FBV-2 2(9) 2525(1108) 100099.4~100) 35.0(15.3) 7223 MW842910.1
FLMaV-4 3014) 757(2235) 74.7~86.5(68.1~88.5) 4.9(14.4) 15550 FRHIAR AT
Sequence un-
published

24 BMHRBSEMBLERPHEHERFRIE
A

135 43 i 4G I ) FBV-1.FBV-2.FLMaV-1.
FFkaV.FLMaV-4.FMV, 7 5§ 38 T K/ K 474,
337.432.626.417 bp F1219 bp K H 467 , &7k
WNETIRRE G Y 3RAF 7 5105 A0 R 195 28 7 41 B

600 bp l‘)
400 bp —
200 bp —

600 bp B
400 bp —
200 bp —>

600 bp _S
400 bp —
200 bp —

600 bp _2
400 bp —
200 bp —>

600bp E
400 bp —
200 bp —

600 bp 5

400 bp —>
200 bp —

A T P ARALE , 320 8 b T R ek e P Dk 45 BRI 2
Fiom . TEREREE o EMV A FFkaV ()4 88 46 5
55, FL 5] 3 5 A b FRkaV F1 FLMaV-4 [ 1 4%

H 3% 3 AT LA 5 135 40 FF R ks I 6 Rl
o A H E R B AR N FMV (100%)  FBV-1

16 17 18 15 20 CK

) V) e—

19 20

1~20. #B4r TEAE FFE 5 s M. DNA marker I; CK. BT XS 18 : A~F. 435 FBV-1.FBV-2.FLMaV-1.FFkaV.FLMaV-4.FMV [{] PCR /% RT-PCR

RGN 45 2R

1-20. Fig samples; M. DNA marker I; CK. Blank control; A-F. PCR and RT-PCR detection of FBV-1, FBV-2, FLMaV-1, FFkaV, FLMaV-4, FMV

respectively.

2 5 TiLRH S RT-PCR.PCR IRBEHE 5 A B kAR
Fig. 2 Agarose gel electrophoretic of RT-PCR and PCR products from some fig samples
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%3 #m RT-PCR #il
Table 3 Samples detection results by RT-PCR
- FH P4 A i 2 R HE 2D No. of positive sample(Detection rate/%)
Vins AT plF EAB B A o £ BEAF PR A
Kashi Atushi Kuerle Akesu Hetian Tulufan Wulumugqi Yili Total
FMV 29(100) 43(100) 18(100> 10100 9(100) 17(100) 3(100) 6(100)  135(100)
FFkaV 21(72.4) 21(48.8) 000 000 000 000 000 1167 43(31.9
FLMaV-1 0(0) 24(55.8) 000 000 000> 000> 000> 2(33.3) 26(19.3)
FLMaV-4  28(96.5) 12(27.9) 18(100> 10100 9(100) 17(100) 3(100) 4(66.7) 101(74.8>
FBV-1 29(100) 43(100) 18(100> 10100 9(100) 17(100) 3(100) 6(100)  135(100)
FBV-2 29(100) 42(97.71) 18(100> 10€100) 9(100) 17(100) 3(100) 6(100)  134(99.3)

(100%) ~FBV-2(99.3%) .FLMaV-4(74.8%) .FFkaV
(31.9%) \FLMaV-1(19.3%) , & & Il #] FLMaV-2.
FMMaV.FCV.FLV-1.HSVd.CEVd fl ADFVd.
o FLMaV- 1 AAE 51 2E 8 i Foh o I 3], At i
CHr B 5.3 ) rp R AT B . A IR 1 96 40 K i i
e 6 A B, A 2 43 701 9 FMV (100%) \FBV-1
(100%) -FBV-2(99%) . FLMaV-4 (66.7%)  FFkaV
(43.8%) \FLMaV-1(25%) . JSHEIR 1 39 173 FF &
Rl H 6 Fhs 25 , K 2643 7328 FMV (100%) \FBV-
1(100%) .FBV-2(100%) .FLMaV-4(94.9%) .FFkaV
(2.6%) FLMaV-1(5.1%) . A LLE H, B AEIR
Je TOREIRFE i 89 135 40 i 1 FMV . FBV-1.FBV-2
RIS HA 28 85 1 o

WA it RSN 2 S AP 5, Ho FMV . FBV-1.
FBV-2 6 H 25 8 515 A 100% ; B BEATAE S G 21 6
R, Horf FMV.FBV-1 6 H %5, N 100% ; [
NN RPN S IR B S IRETE = oty = il ey ol
F| FMV. FBV- 1. FBV-2. FLMaV- 4, H £ 1 & K
100% ; FFH AL S kG I 21 6 R 5 , Foh FMV . FBV-
1 FBV-2 46 R e, N 100%.  Fi A Hh X #RAEAG I 5]
FMV.FBV-1.FBV-2, 3f HA % 5 5y , FFkaV £E B At
R A PRI HH 2R s vy, A X I A B R A H o

XF 135 43 B b Rr i 45 SR A L, eAE R R B
AR GG LA i L A I PR 135 44 it v 5 o
BERGLIIRE S 43035 15 31.9% ; 4 PP 512 L HOFE
i 8441, 15 62.2% ;3 Bl R B BIME A 7401, o5
5.2% ;2 B B AR L IRE S A 1A, 15 0.7%. 135147
FE it FR AR e 4 Bl 25 RS i B 2, IS 4 PP DL L 5
FIRER A 12743515 94%.

3o i

AR F B L BRI 2 — U LEEK, B

A RS AR I 1S KK oM i 51 2k, e Ae RAEH
fe s H 2 I, U™ & A5 5T B, ™ R
YA TR RE . ToAe R AR 7E 1935 436 E A
A8 JE 1 R HRE™ H L% 5 — B B, 75 3
W LE S E N T UM JC e R R R
B, N IEAE RAET IR (A S0 B B A 34 T BT
it 5 E A B, 3 E X TC A R AL 5 R T
/b 11 L SR A ) 5 T b AN B SE (B A S A
M FECAE R Z S5, IEFK, TR
A9 0 37 98 R 2B , ARG T TG AR SR 7 B B o
BN T fEE AR BRI Nk, A ERE T
EATHI (198 FEAS I B % 7, 3 i b [X e A8 S 7l
{10 fiE R e B 7 IR S ) B 4 A

5B AE AW IE R S R e s LN R R
RNA 5 55 A X6 LA B B A HHRE DR i G 38 o
s O BEAT P, A H T FMV . FFkaV.FLMaV-4.
FBV-1 F1FBV-2,PCR J% RT-PCR % B, , 7= 38 &
I 285 S 555 0 PCRAST I 285 S — 350, me Al H B ik
S PP B, Ul B ol T 4 R TSR . SR1E T
FMV F1 FBV-1 (5§ 2K 751 95% 1 2 K 4 7 41, Ho
FMV [£] 29 /> Contigs 7 1fi T- FMV [#] 6 /> RNA , 3k 15
ff) Contigs A F] T FMV Al FBV-1 1 [& 43 &5 4 1)
5E o

FJF PCR % RT-PCR i 7 8 8 4™ Hh [X R 4E 1
135 4 T Ae R A7 93 B S 2 s Al , R B AR By
SEIGIE RPN EEA 6 #, 47 5 N FMV . FFkaV . FL-
MaV-4.FLMaV-1.FBV-1.FBV-2, ' FMV.FBV-
1.FBV-2 % 3 Fvjp 8¢ ki tH #4235 T 100% , FLMaV-4
(A H R AE 70% LA b, I HoRAEFE S 8 AN HLIX
TERHAEAE BB AP . Jamous Z5% 17 N TEAE
SOMpRE DXCR B 0 77 4 To A A i RS RN A 9E
RO 9% 55 K W K B EMV FIFBV- 1 A 5 35 8
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4

i #3845

100% , %245 R 5 AW F 45 R — 3, FMV.FBV-1 fl
FBV-2 Al g &R LA R F R T . AW TCE
RFE & R FMV R FFkaV [ #3455 5255 , 7F H FF-
kaV £ H ARG, AT AR A S e 3 A B BRI 5
. 135 43 FF & i FLMaV-1 A7 T 51 33k 5 &
Folr, 7 BBEAR by 5 b G SBERL ) A ARSI 2, FRkaV 7R
W R P A TG A6 SR A e Hh 2Ry, oAb X TG AR
AR E ARG FLMaV-4 76 B B A BE 5 b i
R, HoAth X 8, FMV . FBV-1 Al FBV-2 #;
HH 2R AEAS [F) 1 X FAAS [R] b P 2 [R) 38 22 570 ASHF 9T
e RS 21 [ P9 AR 38 ) FMMaV , (5 HiAth 6 R #5546
HEAHER B, SR8 H R AR REEE, —
J2 SR 17 B B o B AN B AW EE B VA T 51 AR EE I
BE— DA, A SRR A B T R R AR AE
ZEsto WAL, BHFAEARD I @ Sl E N TS RT-
PCR ¢ PCREIARAEE G TR 10 25 S HERF 2

E SN T B, ToAE R i 8 2 A 1R G s
T, 412010 4F Elbeaino 55" 7E 90 47 FF ity A5 I tH
FLMaV-1.FLMaV-2.FMV.FMMaV.FLV-1.FCV.
FFkaV AITHSVd, H o 52.0%FF i P A7FE 5 1R G 91
%2015 4F Air Z5E7E 232 43 B i A 48 2] FLMaV-
1.FLMaV-2.FMV.FMMaV .FLV-1.FCV #1 FFkaV,
Forh 46.5% B R i ks I 380 2 M DL F R 5 5 2019 4R
Jelena %5 " 7E 28 43 #F it v A Wl 3] FLMaV-1.FMV
FMMaV Fl FBV-1, 3 A1 78.6% 3 £ ity A A& I 1] 1 2
b DL _E 95 7% : 2020 4F JTamous Z51E 77 4y T AL FRE 5
¥ W) # FBV- 1. FMV. FFkaV #1 FLMaV-2, H:
67.5%[FIAE i ARSI 2] 3 Fh DL L a5 . AT S
M 135 I BE S P 2 PP DL B BRI SR P 0L
100% , Fe 71 4 FhoRD S P 85 2 A 12 G 280w, 730N
62.2%M131.9%. HIERER, Frim e RmkH 25
2 YL P G 5 ™ H, JF B G e R AL 2 tH FMV,
FBV-1 fIFBV-2 N EHE SR ELERMRE. N T
3 1) 995 B0 110 4k 48 & 4 , TR FH [R) A 3 R I
RIFFERR L Z 56 K, A e FH R — 5 T 48 5 I Aih 4k
FREAR R , B2y 2 S el FO 7 3
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