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KA, RAKE, INFMHR, HA&AHE, & Ik, #HEF
(TLIRBRIE s DS BRI A MR DR FT , A Ml 35 H SR 5 A TR LA S0 VOO R 221131)

BE. MM EEETREEREN S TR AR AT HRE RN T RSN B ERMH E
H1E 5 DB Y (SPLCVI-1 SPLCV2-2 SPLCV3-1 . SPLCV3-2 SPLCV4-1) , #|JH PCR T EEH B il 7% 5 4
ST ACT F S P ST 0T, R PRI S AN B E T R 452 A0 TR
JPH—BUORE R, N91.8% ~99.8% , WALV H —BH HN94.0% ~ 100.0% , H & F )T 5 0748 54 P 7
143 ~ 166 fipi, EAER RGEHR I, SPLCV - W40k 2 A, il 1T G465 H A BhiE R B,
& K B A ER Ay o B AR AR B 4 S E A Tz gl b b SPLCV2-2 (SPLCV3-1 FIATFFE %
2012 FAF B IT IR A RN W L4y B9 SPLCVS-1 B — s A T v 38 b I o B4, A BF 9 A5 2 19 4
B SPLCV3-2 i Tk,

X8R HEBMRTEE,; ACI HIH,; TikE; BT

RESES. S531 XEkFRIZAS . A XEHRS: 1000-4440(2015)02-0298-06

Cloning and sequence analysis of replication-associated protein partial
genes of sweet potato leaf curl virus isolates

ZHANG Cheng-ling, ZHAO Yong-giang, SUN Hou-jun, YANG Dong-jing, XU Zhen, XIE Yi-ping
(Xuzhou Institute of Agricultural Sciences of the Xuhuai Disirict of Jiangsu Province/Key Laboratory of Biology and Genetic Improvement of Sweet Potato,
Minisiry of Agriculture, Xuzhou 221131, China)

Abstract: To characterize the gene and gene variation of sweet potato leaf curl virus (SPLCV) infecting Ipomoea
batatas in China, sweet potatoes showing yellow vein and curl leaf symptoms were collected from Xuzhou, Jiangsu province,
and AC, gene fragments of five isolates from sweet potato named SPLCV1-1, SPLCV2-2, SPLCV3-1, SPLCV3-2, SPLCV4-
1 were amplified by PCR and analyzed. The nucleotide sequences and amino acid sequences showed similarieties of
91.8% -99. 8% and 94.0% -100. 0% , respectively for the five isolates containing 452 base pairs and 150 amino acids.
The variation of amino acid accurred in loci 143-166 of the ACI gene. Phylogenetic trees constructed with Japanese, Kore-
an, Indian and Chinese isolates revealed that the isolates were divided into two groups. Group I included the isolates col-

lected from Japan, Korea, India, Brazil, America and

S H #9.2014-10-30 China, and four isolates obtained in this study,
ELIB LA EH B S0 R R H [ CX(13)5080] ;7L SPLCV1-1, SPLCV2-2, SPLCV3-1, and SPLCV4-1).
T8 ARBIE R 4T H ( BK20140230 ) 5 [ 58 H 287\l 4 SPLCV2-2, SPLCV3-1, and SPLCV5-1 collected from

RIEZRIIH (CARS-11-B-09) Pizhou, Jiangsu province, were grouped into a cluster. I-
PEZE T KA (1983-) , %, ILZRUT IR, 1t IR 9T B, M solates in group came from China, in cluding SPLCV3-2.
FHERRFEHTL, (E-mail) zhchling5291@ 163. com Key words: sweetpotato leafl curl virus; ACI

BHRAEE AL, (E-mail) xieyiping6216@ 163. com gene; cloning; sequence analysis
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H [ Ipomoea batatas (L. ) Lam. | &5
SRR BB Tk SRHEY , B s R
WVESR JCHARRTE T M0 138 FAE R AR, T
ZRET 100 ZAEE R ERZ IR FRORW
HEA ™ W, A R R 48 (FAO) 4548
T A g, [ H 2 S R R T AR 2 (3.5 ~
5.5)x10° hm®, 2 (& th 5T 38 o 1 AL 45% LA
b, B R R 759% LA RPY L
SR BE I 14 A 2 R M) T 28 R B 4 T ) R PR
HIPERZ o HEE G N EE (SPLCV ) i LR H
R fFERCENREZ DT e EEN T
HE A RE .

SPLCV =4 H#m ol it i b, i kst Fr
ARHE N P EUE AR R AL, & R 20% ~ 80% 11 H
SRR 2012 ~ 2014 4E TR B TR LS
WA B A, A 0
P L L O ELA 5 R 9 %22 45 )
90% LA E o FHTils 35 5 B, 000 5 A 2 2
T (BRI 15, S BTG,
PP

SPLCV J& M 95 5 F} ( Geminiviridae ) , 2% T
4048 I 95 B J& ( Begomovirus ) , 3 K 4 A 41
A, K/NY R 2.8 kb, RS 6 A FF LI 3 AE .
AV1 AV2 ACI,AC2, AC3 F1 AC4, AV1 ( Coat
protein, CP) I AV2 ( CP WFGIRZE ) 1 T B 1
SCEE b HARAE B AME 1Y ACT SRS R
il 41 2¢ & H ( Replication-associated protein, ReP) |
HA DNA f# i | N U0 Bl e 3% $2 il 55 22 s ok
Z 5534 DNA I HY 55 AV B
TR %E, Har, meE " L@y %
U CH AR gt R AR AR R CA
B N B AR R HE JF AR AR I B BE
Park %38 i PCR §" 3§ 4R 4% SPLCV FE N, JF X 4%
AN R AT R MR LR — BOR 43, Haenam
1 P& ACT JEN 5 P4 7 B4 F1969834 # 1
MR — SR E , N 98. 6% ; R G LB 43 B &5 2R
B EEE R RS EY N2 H, H1 5
ES P 1 ISSES I S a7/ I | j&(mo 2006 £|3’ Luan
SF PSR R T SPLCV IAFAE,
JExF 4 FE P AL E AT 00 A8 o A 0T 0T Al g R
ik CP B 45 T RS EBUR BT T R AR
4 IR A D AR, AR A 5 % 3 B A I R I A AE

AR1K SPLCV BE S #E 4T ACT 34y FL ¥ 38 IF %
HIEAT RGE VAL BT, IR B 0 43 28 25 58 #2484y
FHAR L,

1 MRSk

1.1 AR

FEAT 2013 ~2014 4R 3 L7048 13 0 T A T
Hu X AN A B 22 B 5 BT i 46 35 b R B | # 4E
AR (1) R TR H 25

KW #F B # #k DHSa, DNA 43 T & Fr 1fE
DL2000 #0 [1 Jb 5t A 28 e AE W R A BR A A
pMD18-T #if& DNA $#2HUA ] &  DNA R4 1§55
Yoy A R TR (RE) ARA A, HAl A1k
) Bt 3 A A a0 2 o 0 R 7R A A R R
Sy HTatige

1 HESBMREELHESIRNER
Fig.1 Symptoms of sweet potato plants infected with sweet po-

tato leaf curl virus

1.2 SPLCV ¥R EEY 18

HRAE GenBank HER 53 ) H S84 s 5 A S A
51, 5% Lotrakul %51 & Li 200 i Scik, %3+ H 2
GMEEE ACT FERY ¥R 55 19, & Hilg A TAY T
Ry A R A FE A, LUF514) PW285-F.5'- TA-
ATTCGAACTGCAGTTCCGTATTTACAGTT-3'; F ¥ 5|
) PW285-R:5'-GCTAGAGGAGGCCTGCAGACTGCTA-
ACGACG-3 ', FIF DNA $2BURA T & 2 BUR AR A
[ DNA, DAL DNA AR, 9738 ACT #3751,
PCR [ 4514 4. 94 C BAZ M 3 min; 94 CAEE 1
min,60 °CiE K 45 5,70 °C ZEMH 1 min,30 MEFR;70
°C #Ef# 10 min,
1.3 SPLCV ¥ &= FF 5 E

PCR ¥ 379122 1% BB IR Ik, 0 H Y
A B, IR E] pMDIS-T K, S 4k KIG AT B
PBUFRIFUEAT PCR %2 PHME PR 5 1 ifF
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A A TAR A AT BRA R AT R IR Y 9100 5
BB 3 ~ 5 D EAFHATIFIE ,
JE i E HAZH R T A1,
1.4 SPLCV EEMZERF I REHLSN

B ¥ 5 #E NCBI 34T BLAST (http ://www. ne-
bi. nlm. nih. gov/) , T #AH ¥ 51, #] ] DNAStar X
{443 ( DNAStar Inc., Madison, WI, USA) . DNA-
MAN SEHPFHEATF I XS . MEGAG. 0 88K {1 LA
SR H R G

2 FER 5T
2.1 SPLCV 954 ACl1 EERMY 8K F 549
PCR ¥ 18 J5 UKk 45 R B | fE 4 T 5 450

bp 7c 47 HH B R JK 250, B Ho Al AR 4 5 1 DNA
S, HOR/ING B I8 19 56 I8 23 1 AR B, D6

140 150 160 170
\ | | |

W4T B H B M B ACT H AR g 4
Y, i ik R EUBR S E R P
BEMI T, L3R 15 5 Do, X5 A0 Bk
B A [ H 25 fh, SPLCVI-1 Al SPLCV2-22 % &
NPFH® 1 5, SPLCV3-1 il SPLCV3-2 7F F ik
WU, SPLCVA-1 FENIRE 22, 5 A EY K
INY SR 452 bp, 4 DNAMAN HXF )5 & 3,5 4
SPLCV 43 B ¥ Z [ &% 17 R )7 3 19 — BUOR B
H91.8% ~99.8% , W IH W IF ¥ — HE R
94.0% ~100% , H:#,SPLCV2-2 5 SPLCV3-1
¥ AT R 7 5 R & 3 TR P 9 — BOR e, o il ok
99.8% A1 100. 0% , SPLCV3-2 5 SPLCV1-1 ¥
Ty 5 A& 5 W)y 9 — 3R AL, B R
91.8% M 94.0% (& 2) .

180 190 200 210
[ | \

SPLCV1-1
SPLCV2-2
SPLCV3-1 INENKIRVASOI@BNANASEKYLINO YIS
SPLCV32 ENENARRVANSAIGENANAYKDE] 13 QHNLH
NYSOVZRERAGS |SE AAL O] I REKLP 23945 F QIIHNL

AGS|SEAALO] I REKLP 21 Q@8F QIIHNL\S NLDRI FS PPPSVYSSPFSSSSFNAVPDI I SDWAAENVMDSA
AGSISEAAL @] I REKLP [BQ@HF QMHNL)\YS NLDRI FSPPPSVYSSPFSSSSFNAVPDI I SDWAAENVMDEA
SNLDRI FSPPPSVYSSPFSSSSFNAVPDI I SDWAAENVMDIA
SNLDRI FSPPPSVYSSPFSSSSFNAVPDI I SDWAAENVNMDIVAAR
SNLDRI FSIPPPSVYSSPFSSSSFNAVPDI I SDWAAENVMDEAAR

B2 5OOBENNERER-BESN

Fig.2 Alignment of amino acid sequence in five isolates

5 AN SPLCV3-2 LR T 9 28 S K
AR ACT ZEFAY 143 A(K) (148 A(Q) 156 K
(E) 157D(K) 158 F(Y) .159 I(L) .166 R(V) ; H:k
3 SPLCV1-1, 48534 54 162F (Y) F1207 S(A) ;SPL-
CV4-1 1162 iz HEfR A F, HAR B YK 2) .

5 N 95 GenBank HHAYFESIHEFT HE
X EEREW] S AN, SPLCV2-2 1 SPLCV3-1
53S0 AB433786 11 H 4% 43 85 WA% 11 R 7 51 Al
REER T — SR e i, AT R T 5 — B3R5 R
97.8% F198.0% , A IEMR 75— % H 98.7% 5
SPLCV1-1 5 B mt42 4 |5 B4 FI515898 —
Rigm, A )y 5 M L7 51— 80R 5 51K
99.6% 1 99.3% ; SPLCV32 5 v [H 4> 5 ¥
KF040468 1% 11 R 17 5 FI 2 518 7 91— 3% e i, o1
MK 98.2% 1 99.3% ; SPLCV4-1 5 5f F 43 55 9y
JX961672 AT MR )75 Fl 2 3 1R 15 51 — SR e i, 47

5k 98. 5% 199. 3% .,
2.2 BEBFIRSHLSH

B NCBI F&iCi 5 5 DB —S8CR%KE
(153 B W 43 5 ) S AR BE 5 % 2012 R4 2 1)
43 B W) SPLCVS-1, | I MEGA6 #k {4 4 # ik
( Neighbour-joining , NJ ) ¥ #4 # £ 4t i {4, 45
(K 3) 7w, SPLCV Zr&¥ sy el T fdd I 2 4
HA T pEYEEEA SR EPE B EE
FrpE B o B, AR AR B Ay B A 4
AT A, Kb 7r B4 SPLCV2-2 [ SPLCV3-
1 AT 9548 R8Nk K 43 B4 SPLCVS-1 Bl 3
h—7% ,SPLCV4-1 Juph—2 , th [E /3 &) F 25
AP VLI M = m A 16 M4, Hp i,
WSS EYE L, 41 RAEFES>EY, 5
AAEYL TR DU 35 bk 0 A6 55 Hb 7R BIF 52 97 45 19
SPLCV3-2 Zr B WAL Tz,
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RGHAR] 1AL IR Bootstrap {HK T 50% M7MAL, Jr BWIRR TR 5/ & /1A,
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Fig.3 Phylogenetic trees constructed by neighbour-joining based on ACI gene fragment nucleotide sequences of sweet potato leaf curl virus isolates
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TR, FFE HQ333142 43 B W27 1 b TP 22
4, 5EFERNHEH R EY RN, UL IHEF
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