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Advances in research of DNA virus infecting sweet potato
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Abstract Sweet potato is an important food crops and food processing and industrial raw materials. China is the
largest producer of sweet potato in the world. Virus diseases were the important diseases on sweet potato. The re-
ported viruses infecting sweet potato mainly belonged to Geminiviridae and Caulimoviridae. In recent years, be-
gomoviruses and other DNA viruses became serious threats to planting industry of sweet potato in China and influ-
enced the yield, quality of sweet potato and the food processing industry. In order to know more about the DNA
viruses infecting sweet potato, the important status and planting situation of sweet potato in China were briefly in-
troduced, and the characteristics, molecular variation, classification situation and detection methods of these viru-
ses belonged to Begomovirus, Mastrevirus and Badnavirus were concretely described in this review. Combining
with the actual situation of sweet potato planting in China, the existing problems and thinking in the research of
DNA viruses infecting sweet potato were brought up. The objects of this paper were to provide the theoretical ba-
sis for the comprehensive prevention and control for sweet potato diseases infected by DNA viruses.
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of Viruses, ICTV) M # 77 BB L K & T DNA
o BE O AR E B AN W7 A2 AL AN AR S AR E T
S BRI T & AR O X AR G H B DNA
T BE NS VRAE 23728 SRR I 7 v SR AT T 25
w . BT IR E H 2 DNA 5 EE% 1Y 255 By 42 52 11
S FHE .

1 HEHZHERIRK

H NFRLT I LRSS JEE4ER Convol-
vulaceae T )& [pomoea —F BB AFA: &5 4 FLA
P B R E I PR B R A 7 Y,
—EEM A BRI H A E L 21 e ROk
o AL T A8 R R, 2001 4F 2k 5. 507 X
10° hm?,2010 4E} 3. 684 X 10° hm? , 4F 3 Ik Z 2 Ny
520 » 250 SR AR (T SRR TR AR L 3 A
60. 0% —H FFEF] 45. 0%, 2011 4Erp B H 2 1
R 4. 6X10° hm?, d7 A SRR AR 1/2 DL k.
JUE [ S ) PR T R N8 R B (H A R AR
AN R H e — ELRREAE 22,5 t/hm” , 3
MR 1.0X10° 7,

HEAE TR E W FORE BT NS B IX
FIEFG S . [ P A X W48 B P L HAE
T [ HE IS R VLI S A8 1 H 2 i 4 rp X3k
fEFpREAEF 2 0 Hegeit, B A H SRR R
it 1.0X10" hm? B LA 16 A AR EHHE
il B AN A S A AN ) 3R 8 2 o =K
FEX P L X (B AL AR L T R A
TLIRAE 5 A0 VKL X (A ] L
FIFE AL 3 N8 HEETD MBS X (E AR .
JTARMRESL 3 A0,

o0 BRI H T L 7 I RS
X2, BE 2012 4, A FE RS R R
Y H 2 DNA R —3 16 5, 20 H 8
F XA EERF Geminiviridae FIAEASEAE M- 4 B
FEH A R R 2 0 H S
R AEERTE W K 26 % ~63 % e k),
2 EEHZER DNAREMAE
2.1 EHEHENWNERER Geminiviridae f5=

MR RHR R YR T TP A H e ) — 2
DNAJR s, (% 2017 48 3 H 11 H, & E bRy 57
RS ACTVORIER LA 369 MR, ICTV

Caulimoviridae™

ST YR BE T AR A b AR DA g 7 1Y ik DR 2H 4
FPRFAE B F290 FL R/ N RIAE R A R A AN 5] o o B
TR} Geminiviridae R) 4R 9 Nghs 45k .38 5
G0 A8 5 7 B Begomovirus, E R £ 55 7 )&
Mastrevirus G2 T3 8 Curtovirus JEH IR
150 7 J& Topocuvirus . A7 B i =% #h 15055 57 J& Be-
curtovirus Jo s MR EEE Turncurtovirus i JH 5L
R8UTEIE Eragrovirus FLEKKIE RS TEE Cap-
ulavirus M 2% 21 3095 5 )8 Grablovirus, A FLAE K
WOR R B Capulavirus T A 2L BERT B 8/ Gra-
blovirus JEF AL AN RS . BHGER R Y H Y
AR EE R B R T3¢ 48 (0 A6 MR 75 R Bego-
movirus FlE AL SR EEE Mastrevirus BREE .
2.1.1 ¥ T 4&H&EE Begomovirus

Begomouvirus J& XA 8 B R 5 B 2 1 )&
#2017 £ 3 7 11 HE#for 322 A IEAFMEY . H
HiT 2RI 1R G4 H 200 R0 9 5 KPR 43 )& T Bego-
movirus, FRGERE KR 2 G H EH Begomo-
virus I EEST BV R I . 5 IH U5 5 AR T A
TRTEAL TSR] 23 32, 5 1R G H A AR ) 1) XU s 7
BFL 43 5 T Ok o BRI S FR A “ sweepoviruses ™
Hujth 5t 2 &I sweepoviruses B 3EF 11 4~
T A0 H S B Sweet potato lea f curl
virus(SPLCV) | H 2 ofy [# gl 195 B Sweet potato
lea f curl China wvirus (SPLCCNV) | H 2 I 15 W gl
MRFE Sweet potato leaf curl Georgia virus (SPL-
CGV) . HEZAmgh A it 9% 75 Sweet potato lea f curl
Canary virus (SPLCCV) , H 22 3% 2 il -5 B Sweeet
potato leaf curl Sao Paulo virus (SPLCSPV) . H 2455
KBl M5 FF Sweet potato leaf curl South
Carolina virus (SPLCSCV) | H % 5 T 3k i -5 7
Sweet potato leaf curl Uganda virus (SPLCUV)
T2 5F 8% 95 B Sweet potato mosaic virus ( SP-
MoV) . H 27 5 i1 195 75 Sweet potato leaf curl
Henan virus (SPLCHnV) . H 2 py Ji| g 95 2 1
Sweet potato leaf curl Sichuan virus 1(SPLCSiV-
DA ZpY JI| g M85 5F 2 Sweet potato leaf curl
Sichuan virus 2(SPLCSiV-2) ,
2.1.2 E X% 4% FE Mastrevirus

RUEIREER I TR RE IR Mastrevirus Jie;
WA H . HETCHOERCH HE IO 1
Sweet potato symptomless virus 1(SPSMV-1)14:200
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2.2 EREHENESIEMHRER Caulimoviridae T

BE 2016 45, CHRIE BB 1R UL H B LR
%R Caulimoviridae WIRTEA 3 DRI, 4y
M PR DNA 578 Badnavirus W) Sweet pota-
to pakakuy virus (SPPV), L F{ & Sweet potato
badnavirus A and B (SPBV-A Fil SPBV-B) ; KZJlk1¢
M5 5: 8 Cavemovirus B Sweet potato collusive virus s
WK A Sweet potato caulimo-like virus; DA Jz Solen-

dovirus J&I) Sweet potato vein clearing virus,
3 HZE DNA FEWEREAFE

3.1 Sweepoviruses EFAFTERETR
Sweepoviruses %K Z 4 # & T LAY (1) 1H {5
FiTE. B R BT DNA-A 4155, K/NZ5 2k 2. 8 kb,
HOG R I UEEAL 7 2 > ORFs(4ifi AV il AV2 3
P 395 % HAMEAL 7 4 > ORFs(4ifis AC1~ AC4
FEPD KRB FH R AR K I DNA-B 4H 53 LA
FAEBE T2 DNA 43 FRIEEY . (A
J2&,2013 4 Swapna Geetanjali 282 4E 1. purpurea
LRI T SPLCV A A [F 1 B T (betasatel-
lites): Croton yellow vein mosaic betasatellite
(CroYVM p) #1 Papaya leaf curl betasatellite (Pal.-
Cu B . iX J& HHTME— 1 & B sweepoviruses [ 3
HEEREA B TR MIRE. 2016 4F, Hassan 252 %
P T £ERE sweepoviruses 1Y) 6 T2 & (deltasatellites) ;
Gloria Z£PU3758 T AE 4815 DNA satellites BITEAE .
HHJ sweepoviruses [ 748 5 bf 58 A X 38 2, H
FEERFERYAA R, Zhang FRIE TR
KIH) 1 B SR 5 40 )% B : Sweet potato golden
vein-associated virus, B 205081 & B, 1% 0% B A A
fEJZ i SPLCV Ml SPLCGoV 1 4™ F H 4K T 41 i
e, HAN AT R AR A5 AC2 Fl ACA B Z
], Paprotk % Ak 12 Y4 LV H 3 1Y sweepovir-
uses I E NG EZA TR REWIE G, Al-
buquerque 25750 % L PY sweepoviruses [ T 2H =
P FE LA IR X K ACL e 36, B4
FU 2 REIE R W] 322 08 7 19 28 S ] RE R AR AE A W)
ML R
3.2 HEXLERS 1(SPSMV-1)pEF A FHE
RYH F R H E IR RE 1(SPSMV-1) By 454
JEH AT, 5 H A mastreviruses g EEAH LG, BEAH —
AN He [6] g s 1 /N9 2 1 52 ) G BRI (replicase

gene) ™ | Mastreviruses [ C1 Fl C2 & [ i il 1o+
VPR R 1,78 C2 HO T RERT RN S T 1Y
AL o H FA A [F] A N-A I FUAS [6) 19 C-oK 3
SPSMV-1 F:[H 4 L HAth mastreviruses 3% [F 20 /N5
Z, Wiz e HErkayan C2 ., b, BAE
SPSMV-1 & PRI 2 ) KB AP 25t 18 X AT REAF7E P 4> 25
Wality (& D,

LIR

£
I Sweet potato

mastreviruses symptomless a

VIGhH#EEE A ): BahEH; V20585 H2): ShreEH; CLEAMER
HD: ZHIHREEA; C2(HAMER H2): ZHIMREH

V1 (viral sense protein 1): Movement protein; V2 (viral sense protein 2): Coat
protein; C1 (complementary sense protein 1): Replication-associated protein
A; C2 (complementary sense protein 2): Replication-associated protein

1 SPSMV-1 5EA ERLFRERRKS
ERAHMLLR (518 Clark!')
Fig. 1 Comparison of the organization of SPSMV-1
genome with genome typical of other plant mastreviruses

(cited from Clark!')

3.3 HZE4FIk DNA 55 sweet potato badnavirus
B & E A $F1E

2009 4F = G4 H E A ATAR DNA #5 2 (SPBV) 15
KWk & . Badnaviruses Jig 55 & — S FOR W EE DNA
(double-stranded DNA, dsDNA) 2§ i #£ 5% 55 ¢ (par-
aretrovirus) 2 I EERIARFR, KN R (25~30) nm
X (60~900) nm"™* , fg T F I R/NAR 7. 1~
8.0 kb, EfipAs AR A3 | LTI Badnavirus 5
FETA 34 OREFs™ (F 2), Y H 2 1 F1R
DNA %5 8 (SPBV) 41 & SPBV-A f1 SPBV-B-%,
SPBV-A #i1 SPBV-B #J%& 5 4~ ORFs, fij 2 4~ ORFs
e 14> ORF H45ft 3 A~/ EUE 8 H (hypo-
thetical protein) ; ORF3a 4% iz 3l & [ Fl 455 &
(SPBV-A: 1 437 ~5 006 bp; SPBV-B: 1 486 ~
4 998 bp) ; ORF3b Fiifith K2 2 B 8 1 B (aspartic
protease domain; SPBV-A ) ORF3b 4ghth) 8% K4
FA MR E [ i (aspartic protease, AP; SPBV-B 1Y
ORF3b gt %L Sl (reverse transcriptase, RT)
1 RNA fif H (ribonuclease H, Rnase H)FP% |
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6700

6500
1/2%:

5800 .
1/2%:

Badnavirus
~7 500 bp

1750
*1/2
5200
1/2
4600 — _eE
T e 3150
4000 ****** e 1/2
3550
1/2

HISiRNAT B 28 DR A 47 3 2 R 40 1Y X80 T R 2 1
HAME RN . [l ZEbadnavirus 5 P 2H i H 8 L Lo A 22 R T A
FIERA X AR P BSFRRTERSHFFIIEM B30 5I1Y
AL B (IE IR A0 R IAD); 5 553 B RAR S I AR, 128U
[ Bl R 3 51 Ry R R B A AN [ 5 4

The regions of the genomes covered by contigs assembled from siRNAs are
indicated by lines on the outside around the genomes. The overlapping solid and
dotted lines around the badnavirus genome indicate different sequences found
covering the same genomic regions. Stars indicate the approximate position
of primers (forward and reverse) designed based on contig sequences.
Numbers next to the stars indicate primer name and 1/2 indicated two
different primers designed based on the different sequences identified

2 FPIX DNA RS EFE AL (5] B Kreuze™)
Fig. 2 Viral genome structure of badnavirus

(cited from Kreuze'*!)
4 EREEEHE

P A e P v R A 9000 B B P Y H SR A2
HBTR S HE 1) DNA 3 U sweepoviruses {2
Gt v R i A A 0 5 XA i 2 1 R e v
BRG] — 2, RIS A — DA 1. 3~2. 0 1%
DR I [r) B 52 1 R o 5 6 PR A o A Bk, FLIZOE
) 5 A 7 5 R A4S 2 S CR X7 B
i FE P AMUARGE T AR Y M5 . Trenado 4557
2011 AR I 3 T Sweet potato leaf curl Lanzar-
ote virus (SPLCLaV) {2 4t e e . I 58 1%z
Y B B XA [) b 2 A 0 B AE ) it o 1 80 1 A
REI. 2012 48, Bi 0 kg gt 7 H 25 il v 2R VL
T (SPLCV-]S) BUR Gt ve ke » RAF I A 3 1Y
W EE A IR & B, Sk (%) SPLCV-]S {2 Yk sk
SR AR FMH s B TR R A 5 DNA {9 ff i R
R Mz e b S — A 7 LA DNA 4r+
TYLCCNV-Y10 () DNA B H:[7] 422 Fh A% (AR 5, A
PR AR R B8 i B R, i 8 DINA YA R it K

RIEIN o ARG T D33k F 25 Y B0 1 A1 R 1)
REMITRABITEBEE T JEA

5 HE DNARENSH

5.1 Sweepoviruses {4537

1985 45, Hr & iy e vh = S ISR B, 1994
G e SR DUN R M E R €/ RN EE A1l
%5 7 Sweet potato leaf curl virus (SPLCV)M, H
IR 22 N SN e N & I NN 7 AN~ W N
F Fgal ) g i) g ) | v ) e
S E F M HL X Y sweepoviruses A 98 1 4R 18
Sweepoviruses 1 Z2FE: FIE R 240 A8 T E w158
HL, FE [, sweepoviruses 43 B YR G5 (1L
SRR B, %770 N (] = | AR B/ S 11 1 B i
g AR Gy XA TE SR A RS A 4G 5 NP
b ] il 5 7 (SPLCCNV) | H- 25 il 37 7 (SPL-
CV) VHEFRA Wi v 2 (SPLCG V) | H 28 7] i iy i
i 22 (SPLCHnV) A 220 1| i s 2 1(SPLCSIV-1),
5.2 HEXLERS 1(SPSMV-1)H5 %

H® LR E 1 (SPSMV-1) T 2 R A b
£ IR | TLAS 25 AN 9 [E K (CTP,
unpublished) {4 H 2 FE & AN 2], {52 HAS H %
I T AR AR5 A s B B AR AT R DNA Ji 75
WS JEW AL E /Y SPSMV-1 73 B 411y CP-MP [X
BRI 100760 BB BE ) CP-MP X 38 H
AR EIRSEE . EANXTH BT 1 BB
FGEIE R 2>, 2015 47, Wang 557 R H P E 14
B 128 Gy H R b R A SPSMV-1 (1)
G AR E] 2 4k A A 6y 1 B AR
Fifas i H I 1(SPSMV-D IR 751 5 #b
BRI SR e AR IE 1 43 B Y VE FCAX R i 47 DX 3l g A
PR S T 99%~100% ., X SPSMV-1 & [H
EE-ANEIER/ €0

6 HZ DNABSHKRNAE

6.1 IFFHMN

H AT o A AE 2R 7™ Tz R e R
DNA 3 8 I F7 S PR I 4G . 7 0l 01260 2012
FEAE R B L ARG 1 i s 7 L
AYES W) (SPLCV-]S) [ CP LA ; 25 2% i 260550 2016
SEAERIAF R TP R 8335 T SPBV-B CP LA 1) &6
43 B 33X AR S 12006 1 A B A4S T 2 R IL 37 2 Ao
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DU 73k R ST B T Al
6.2 PCR &

H Al TR0 H 5 DNA Ji 8245 2H 0 1) PCR 5]
Y%, Briddon % %1 T BM-V/BM-C 5|4,
T3 ] sweepoviruses ] DNA-A 2H 43 i 3 K] 2H
EEKIFH . XF DA+ DNA B B KL, Brid-
don ZEUT ARG SCR 41 111938 F 514 Beta 01/
Beta 02 #F50 & 15 >k FH . A H B o he 25 1
(3 FH5 14 SPSMV-1F/SPSMV-1R( H 475 A B 726 bp)
il MastvkEF/MastvsR (H #5 H B 426 bp) FEF T
P H BT 1 iz shil A AR S E 1o e
HES A H AR B (SPBV) [ PCR A8 7 92
HL A6 SPBV-A 191 1514 BadnaBKF/ BadnaBsR-*
Fik SPBV-B 1138 FHE 4 rt-badB-F/ rt-badB-R &
B
6.3 siRNA RENF

SIRNA S EEM 5 HARAE A —FioBi i) DNA 7
FOR S BBAE — U PEAL SR A it ROR AR & 1 344
#2009 4E Kreuzel 76 F siRNA YRS BB ER T
1T SPFMV #1 SPCSV 5 751 2 4h . ik 35453 T
2 S5 AR DNA % 2 (sweet potato badnavirus
A Fil sweet potato badnavirus B) il 1 4> K4 550%
7 (sweeptotato symptomless mastrevirus 1), 3 H
RIIX 2 DFHR DNA SR #EAN 1 D FRE KRS
ZHI R I8 B badnaviruses f1 mastreviruses 43 55 4
FIAZFRAR AR B . FEH SR . — R i PCR
55 sIRNA TR BE I 7 AH 25 G A4S I H A 4 H St Al
SPSMV-1 fil SPPVY % | siRNA ¥ B % 19 i A,
TR BSR4 24 SIRINA T8 350 I 1 AR 1493 25
TR A FERE R 225 AR YA B B 4 B TfT
FELE ] 8

7 ZEHZE DNA BEHRFERERFRE

(D —F LAk Fe B H 2w i BF T 2 B4R
PR BERRRE Sweet potato feathery mot-
tle virus (SPFMV) 28 RNA %55, %7 DNA i3 1)
= AT R G S E ST . o3 778 S e B A8
SR T P [ 2 DNA G 3R R 2R 204
TGN — B NERE . X ERESS T HE
DNA R #5: f1 BUE R B if TAESZ Rl ke, (2)
RGN v B R WE T B 4 1 A T 2 A (H H i

Br I 2 Trenado %0 A4 ## 7 SPLCLaV 2 Ytk
valE B N AY Bi AP R EE T SPLCV (1 42 4 1 5
R, LA 2 9 T 28 DINA i 35 1) 45 e M e e 4 7t
LA R T S B R ARG o 3 AR 3 T AR iR 1
RATFRE . (OFERIN 52 b B ATV 251 YA
H# DNAJE 80 LAEH R 2] 7 8 2AE T, (2R 57
PERINH 2 DNA W5 75 19 L5 2 I B pFss i b ix
AR5 I S AR R [ N ARG i B B AN 8
A K ; ZH PCR ORI R GG ORI &=
PG EZ W HE DNA J 7, [H )2 H T C iiE m)
ZH# PCR 519 K7 AR D s TR EE M T R TE H 8
DINA g 5 A0 iy 1 PR AR T e 1A H b
il E R R e DU 2 PCROFITR B2 7 AR
BIRE A% IO i 9 75 1RG0 0 3038, A R B A i ) A
DA rp 45 d 2R T 2 AE A AL 5T 7 1]
(OH ZRE 82 55 48 B 30 19 B 4 2oA —
FE S TEAEYN HE M TR R Y 9912 2 7E CIP-
Sweetpotato Action for Security and Health in Af-
rica (SASHA) I H 145 5 F HEATAY. O 1 PRI I
TAERFN T, 5 JE 0., 55 LU v FIN 24 £ 92
O ARG, D 25 FIRH SC B AR TE AN T A3 . [R) I, 3%
BeAG e ST T H B RER T P Rk Chttp: //
sweetpotatoknowledge. org/) M), 33X $6 4 1y fi 1 HB
EAR A= MG L. (5 AE B IR AR WS J7 1 . H FT
Xof H 2B B S5 O AR BTG O R A 2R AR
ARG FREOR B F MR TS VLR AR
A S48 0 2 A~ F Rk R AT TR 9 O K
TURLHET U T BB RORY ., FERE NS
SRR b R R P RO A T Ty i
o B FH TR AS ) 5 ST 8 o 8 R 80 e 7 A A B
A Iz 5 8 R JOiE AR e
EABI A 3 BEHRAE Ay H 28008 B 9 1 A R D)y 42 7k
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