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Cloning and Sequence Analysis of Gene ORF I of Strawberry vein banding virus
(SVBV)
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Abstract: The total DNA was extracted from strawberry leaves infected with SVBV by CTAB method. Specific
primer pair was designed to amplify the fragment including SVBV ORF [, and then the fragment was cloned and
sequenced. Sequence analysis results showed that the fragment was consisted of 1 033 nts, including 987 nts of
full-length ORF I gene encoding 328 amino acids. Comparing the sequence of SVBV ORF I with that of the ORF |

of other members of Caulimovirus, the result showed that Chinese SVBV ORF I shared the highest sequence
similarity (88.3%) with that of the American SVBV. A phylogenetic tree based on alignment of the nucleotide
sequences of ORF I of SVBV and other members of Caulimovirus was constructed. The result indicated that the
Chinese SVBV ORF I and the American SVBV ORF [ clustered into a separate subgroup. It illustrated that the two
SVBYV derived from strawberry had the closest relationship.
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1.1.1 Ja#. BAAHRAK JEYSVBV I E A
FEEH TR PR A MY R 225K 35 75 2 W ek 246 K
B8 R FTDHS o0 FH 22 AR MK 7 R A P SR 56 % 1
%, WhEHAAPMDIS-TIHH KiEF (TaKaRa) 4
VI TAEA R A AR BHIEXT I SVBV 5 [ kL
( pSVBV-E3 ) H 3 [ W 41 b0 +z B b oK %
(University of Nebraska) Drake Stenger#(4% B .
1.1.2 X% LA Tag DNAK &M, T, DNAZ#
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afi A, [a] Wi R & 5 R B2 R & B R R
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DNA i $2 12751 A 22 R K 2 HE 4 3 S =
Ko

1.2 KB FE
1.2.1 DNAR IR
[11]

FLAE S\ DNA 152 R HI CTABX

1.2.2 314t 56/ M¥EGenBank O 8 5%
f)2% EISVBV ORF 17 #1 W £r <7 X BT D0 A 5 1
5| %IP1-FAIP1-R,P1-F:
CATCTTCATCAACATCCCAG,
P1-R:GAGGTTGTCTTCTGAAACTC, 5|#i FifFs
YRR AW A B A

1.2.3 SVBVORF | #9PCR¥ 3% DIHRERAIEAEH A
5 DNA AR, FI 514 P1-F. P1-R #£4T PCR ¥ .
PCR W45 94 'C 455, 53 °C 455, 72 C 60s,
30 MG

1.2.4 PCR =48 5ul& ¥ PCR =417 0.8%3%x
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ORF [ /741 GenBank 3¢5 WL3& 1.
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x 1 EHAEHRERE X2 EY ORF | 75 GenBank B
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Table 1. GenBank accession numbers of ORF 1 sequences of

Caulimovirus isolates

SrEY GenBank &35

Isolates GenBank accession numbers

BRRV-New Jersey NC_003138
CaMV-Xinjiang AF140604
CaMV-DH M10376
CaMV-CMV-1 M90543
CaMV-G2 V00140
CaMV-B-S V00141
CERV-Indian AJB53858
CERV-pCE1 X04658
DaMV-Holland EU090952
FMV X06166
SVBV-China FN689701
SVBV-USA NC_001725

2000bp—
1000bp

M. DL2000 Marker; 1. SVBV ORF I FE& SVBV ORF I
fragment; 2. FAMEXTER (pSVBV-E3) positive control;
3. FAMEXTER negitive control
1 SVBV ORF | HJPCR;Z4/]
Fig. 1.
2.2 SVBV ORF | BY5a &M
¥ SVBV ORF [ F BB tilly, Folek 1
033 bp, /74 GenBank &35 M: FN689701. i%
Bt 22~1 008 bp & A — M58 %1 ORF, ORF I J7%
2N 987 bp, it 328 NMEIERR
2.3 FItEB K Fi o
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PCR products of SVBV ORF |

# SVBV ORF I (SVBV-China) J##4155 GenBank
O MM AE 5 55 )8 %42 5549 ORF 1 7513
TR H R P FUA I LU, S5 R L3R 2.

fH# 2 Al%1, *FE SVBV ORF I (SVBV-China)
52 SVBV ORF [ (SVBV-USA) FFHI MM B,
1% 88.3%. 1Ml 55 7] J& oAt B2 53 1) 1 B AR AL 524G
N 30.6%~34.3%, Hi55RBLIABEHRF ORF |
(BRRV-New Jersey) J7FIAHIAME AL, N 30.6%.

FIFIDNAMAN#fF#4 ESVBV ORF 1 UL K 16
SEAE MR R R Ho Al R L ORF 1 1 R Gekbm (B2) S
ALLEH, BRRV (HIRWLIIRBEREE) SR —
M, TAERRSEAE i 78 HoAh % RSVBV. CaM V.,
DaMV CKIIEAEMFEE) « FMV (X SEHHREE)
CERV (B AT Bl —4H, Hi2Ak
JETEEFISVBV R K — ML TS .

0.05

100 ——— svBV-USA

L—— svBvV-China
CaMv-Xinjiang

95 CaMV-CMV-1
— CaMV-G2
CaMVv-B-S
CaMV-DH
DaMV-Hol land
FMV
r~ CERV-Indian
100k CERV-pCE1
BRRV-New-Jersey

100

2 ETSVBV ORF | 5EMEFEEREENIRA
ORF | #HBRFF5HZ R R G X Rt

Fig. 2. Relationship dendrogrambased on the al i gnment
of nucleotide sequences of SVBV ORF | and other 11

members of Caulimovirus
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AWFUE R RE T o E R KR A (SVBV)
ORF I #£[5, ORF I /754K 987 bp, 4 328 M4
M. FrIHrEY, HE SVBV ORF 1 5%
SVBV ORF [ JZHIABAMEIL 88.3%, iXFEH T HiFE
KIRAE, SVBV ORF 1 JERfEAEH — &R ST
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Table 2. Nucleotide sequence similarity between SVBV ORF | and ORF | of other 11 members of Caul/imovirus %

Caulimovirus CaMV- CaMV- CaMV- CaMV- CERV- SVBV-
ORF | DH G2 CMV-1 B-S pCEl USA
SVBV-

32.1 34.0 32.7 33.8 33.3 88.3
China

Caulimovirus DaMV- EMV BRRV- CERV- CaMV-
ORF | Holland New Jersey Indian Xinjiang
SVBV-

33.6 33.2 30.6 34.3 33.2
China

A3 5. SVBV ORF 1 5 16BBSEAE M- 2 Ja A Bl 57 1)
ORF [ fFHIAMES AR, 1 30.6%~34.3%, M
FIEE[) ORF 1 RGBT LA H, 2 AN RIE T2
%) SVBV ORF [ BB R — ANy 3¢, B IR IE T
TFEM) 2 A SVBV SEZ K R, -5 AR=EAE
B8 A R R AT SR 25 00 R I

FeAILEXT Rl En (AR B ARSI D, TERpSEdent
73 %5 J& AN [F % 2 ORF T 7 41 41 8L 1 A Ak, AN M
27.1%~51.5%. i [F]— B 5 AN F 5 B HIORF 1 74141
AR, WA [R] B SR IR ) 54 CaMV 43 B ) ORF
[ ¢ %1 A L 4 1 94.9%~97.8% , CERV-Indian #1
CERV-pCE1 ORF I JFZIAHLME: B 2 1577898.3% . AXSK
¥ EARIE 7 R EISVBV CP3: R 81 55 35 [H HRIE 1)
SVBV CPIE[H 7 B AHL P 1£83.4%, TS5 1EMBSefent
R H A R RO CP R A1 A L A R
27.1%~33.2%"2 e 3 Ui W [F— 995 2 il 71 Rt A7 7675 b
HRREES, W2ANSVBV A B4 5ok B i E AL [,
B PR AHAR S ATy SRAE T80/ o TR AE I 75 8 AN [ Bl
SAELA AR ) JEE R 4L 5 W RRE ] B S LA, AFLTD )
AN TR 5 0 2 ) B R A A S Al K, X W] e 5 0 dAE
BEAGIS R T & B A7 3 IIE R 6 o AERRSEAE I
B JE AN A 55 1 02 25 A 6F B (1 ORF A% H 1R 7 41 22 57
E ok, BT RE S EA —ORFSw 4 & (A (2 BE A i Ae
1.

T BB SE AL 95 2 B 2 A il SR ORF T 2 i 28 1 114
DRe %€ CWARkIE, —OAHORF [ HwigmEAE S
R ENE . CaMV ORF I 4ifilh & (7] fig 535S

RNAZEG IR AN E a4, 81 i 1) 42 22 75 20 i [|)
BBl KO HREEBIR i # (SDPCMV) ORF [ a 7%
RARE S| ARREIR, I ILORF I aZfith () 8 (34 T
TR Y AT DU T A B G 2R 40 B
(PCISV) ORF [ RAAR IERIIIR N ], HA
REEA RSN CaM VR AERE A6 -9 2 g 1R
FFh, CaMV ORF I 4wt & [ M T RET FLARIE R %
IMSVBV ORF [ %t &5 A 1) Dh e A) e i T A R
HIRAR 51 S BTN AE 2 5, SVBV ORF [ 4wfid i (1)
L IH X IR 7 51 5 TMV 8% 3 2 (28 mlY, (|
SVBV ORF [ %ifith 2 172 5 B A # 8) 8 H 10 D) R L
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