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Development of semi-nested PCR method for rapid detection of
sweepoviruses in Bemisia tabaci
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Abstract Sweepoviruses are the viruses infecting sweet potato and transmitted by Bemisia tabaci in persistent
manner. At least eight viruses had been identified in Chinese sweet potato. Primers were designed based on the
conserved regions of genome of eight sweepoviruses from China. The rapid semi-nested PCR detection technology
was established for the detection of sweepoviruses in single whitefly. The semi-nested PCR had high specificity and
sensitivity. With the recombination plasmids of eight sweepoviruses as template, eight viruses could be
simultaneously detected. The sensitivity of the semi-nested PCR was higher than that of conventional PCR by
10—10 000 times. Sweepoviruses could be steadily detected from individual whitefly by using the semi-nested
PCR assay. This assay is of economical, rapid, sensitive, specific and stable for rapid detection of sweepoviruses
in B. tabaci.
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Sweet potato leaf curl Shandong virus; 7: Sweet potato leaf curl Henan
virus; 8: Sweet potato leaf curl Canary virus; 9: Sweet potato chlorotic stunt
virus (control)
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Fig. 1 Result of specificity test of semi-nested PCR
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Table 1 Comparation of sensitivity of semi-nested and conventional PCR

TR B/ PHA PCR R/ ##HL PCR RU%E/
AR - B - L B - L
Species Concentration Sensitivity of Sensitivity of
of plasmid semi-nested PCR conventional PCR
HE2 MR TE Sweet potato leaf curl virus 654. 00 4.62 4. 62X 102
HE R E I MRRE Sweet potato leaf curl China virus 456. 50 5.17 5.17 X102
HEAMASF 57 Sweet potato lea f curl Canary virus 531. 50 7.57 7.57X102
HETRE WM MHEEE Sweet potato leaf curl Georgia virus 723.50 12. 00 1. 20X 103
HZ g i %58 Sweet potato leaf curl Henan virus 390. 50 9. 84 9.84X10
H2 L R % 3E Sweet potato leaf curl Shandong virus 311. 50 6. 48 6. 48X 10%
HE )| fHKaEE 1 Sweet potato leaf curl Sichuan virus 1 593. 50 10. 90 1. 09X 102
HZ2p0 )1 g 9% 3 2 Sweet potato leaf curl Sichuan virus 2 278.50 8. 81 8. 81X10?
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Fig.2 Amplification of conventional PCR (up) and semi-nested PCR (down) for detection of sweepoviruses in Bemisia tabaci

2.4 HIEEHEN

PN ISR el by LD S 2y
PCR J7 5% B3k ARy 0 o 485 7 10 T 280 00 A= 0 7
AR, X6 40 Sk Ay mURY A 25 SR R W] L B PCR
Jr N5 SRy N oG 0 AR e R L A S
10k 12. 5%, 2420 PCR A 37 3K A0 w46 i 5]
H R B, o A4S H L PCR RN A BH A 9 5
AFESL R RR 92. 5%, FEMLERGE FHPERE & Y B
B 2607, ST R 5 R4 T BLAST H R34 . 45 SR 36
B, P4k 15 W )7 91 5 € it 3 19 SPLCSIV2 1
Henan74-2017 43 B %) ( GenBank % % 5 N
MK931317) 31— 8tk 15 99. 04 % . 6 B % 5 24
H ) E R B H AU R R S A B, R
W2k mT g FH - FH TR s s

3 itig

H R R 2 X R G H AR B AR
) Begomovirus Jia 1 SR 0 H 2 A AR
B 1 — R 28 7 2006 4F 1 IAE [ Kl
U B i A AR R U7 AL D AL
HR I A TR T XA KRN Y U
BRI REN AR T DA A7 AT 167k 1 T
A B AN BEFE RE 7 5 7 RIGHGE , A2 L e LA
HRER - © 8 5| H 00 AE g 75 DR BRI A T B9
FEFH . VFZAHYOUE R R 1 AT R85 0
S\ BT R AR RO 2 DI AH OG0 L iy T )
TEREI G B ) A 4% FIALA T ke 2 SC SR S T
FEF () 053 R ) ol 8 24, 0 10 B g s 3 5l 2 00
HEE U T K R AT B2 » e 200 R Bk A
oy EAE A H XU R A SL AT AN . PRt
SEAT XY L 00 5 R DR VR 1 4G DN
LU TR, ARWPTEESL T — 0 A T DU 58Sk A

AU H AR 92 X PCR PRs A I 7 i %
7 i T AT 8 B H 20U A o AT A
5 PCRAZINTT AR HE - 1275 15 A E O L
9 DNAL RRFEAR TN SAS 548 1 i a] . H R
Tl PCRL ARG E A A8, 5 Z A 57 1 1A
Ho B e EC A LA 5 3 AGL I T R AH L T AR Y
ST RN 5 vk BT 2 0 MR L R O R LR S R A
SR L. AP S A 5 AT T T TR AR mURE
v AL DN o JEAT A58 4 I (L R DA R oy L P 1)
TR PGP LB A A% X H 20U A o 7 1 U A T
PRI B4l S 58 HAT B2

[1] ZHANG Shuocheng, LING Kaishu. Genetic diversity of sweet
potato begomoviruses in the United States and identification of
a natural recombinant between Sweet potato leaf curl virus
and Sweet potato lea | curl Georgia virus [J]. Archive of Vi-
rology, 2011, 156 (6): 955 - 968.

[2] LING Kaishu, JACKSON D M, HARRISON H, et al. Field
evaluation of yield effects on the U. S, A. heirloom sweetpotato
cultivars infected by Sweet potato leaf curl wvirus [J]. Crop
Protection, 2010, 29 (7). 757 - 765.

[3] GIBSON R W, KREUZE ] K. Degeneration in sweetpotato
due to viruses, virus-cleaned planting material and reversion; a
review [ J]. Plant Pathology, 2015, 64 (1); 1-15.

[4] LUAN Yushi, ZHANG Juan, AN Lijia. First report of Sweet
potato lea f curl virus in China [J]. Plant Disease, 2006, 90
(8): 1111.

[5] LIU Qili, ZHANG Zhenchen, LI Jiangiang, et al. Complete
genome sequence of a novel monopartite begomovirus infecting
sweet potato in China [J]. Archive of Virology, 2014, 159
(6): 1537 = 1540.

[6] LIU Qili, ZHANG Zhenchen, QIAO Qi, et al. Complete genome
sequence of a novel monopartite begomovirus infecting sweet potato
in China [J]. Virus Genes, 2013, 47 (3): 591 - 594.

[7] QIN Yanhong, ZHANG Zhenchen, QIAO Qi, et al. First re-

port of Sweet potato leaf curl Georgia virus on sweet potato in



o 172 -

.90 44 45

2022

China [J]. Plant Disease, 2013, 97 (10): 1388 - 1389.

[8] LIU Qili, WANG Yongjiang, ZHANG Zhenchen, et al. Di-
versity of sweepoviruses infecting sweet potato in China [J].
Plant Disease, 2017, 101 (12): 1-6.

[9] ZERBINI F M, BRIDDON R W, IDRIS A, et al. ICTV virus
taxonomy profile; Geminiviridae [ J]. Journal of General Virol-
ogy, 2017, 98 (2): 131-133.

(100 Z=fefl, e, sking, 45, HEHME LAMP JUs s A
IS, B B LT Al 2E 4 R 22 4, 2019, 27(6): 1133
- 1140.

L1 xR mE. o H AR s A 2 5 58 | 23 78 S B A I 5 i
FELD]. dbat: P EgR KR, 2015,

[12] EF&, M, 774, & @Y HENSEE ALK R K
AT BRI L E PCR I 7 it sr 58 0]
PRI 2FR . 2018, 45(6); 1427 —1428.

[13] WS, BB, F74, 55, HERUER RS A 286 it PCR
Hor DN 75 vk B S BN LT ] IR R 244 C B AR RO
2019, 37(3): 35-39.

[14] skigr, RIEHE, 787, S M ErHH S RaEE s (SPCSV)
PR LT A fRY, 2012, 38(5): 84~ 87,

[15] JAdE, &, WA, S5 R ep sk 0 sk 76 5 & 1k il ot
FIFARA £ . CN201210274394. 0 [P, 2012- 11 - 14,

[16] B A&, Wit FHE. & AN SHERYHHEAR
CLAMP) #0083 A P 1A IR 4 4 3 Ak i 7 (CCY VD L) .
A S, 2012, 8. 372,

(177 BRI, FEECE . B8, 5. Ry mUA A AR ZR SELAR 8 o5 7 11
LAMP PRI AT ] BR5E R Hi2 4. 2016, 38(3): 565
-571.

[18] UMESAKI Y, SETOYAMA H. Structure of the intestinal flora
responsible for development of the gut immune system in a rodent
model [J]. Microbes and Infection, 2000, 2(11); 1343 - 1351.

[197] MA Siqi, ZHENG Qiufeng, YE Jiajie, et al. Identification of
viruses infecting sweet potato in southern China by small RNA
deep sequencing and PCR detection [J]. Journal of General
Plant Pathology, 2019, 85 (2). 122 -127.

[20] Z=detly, A, EJEF. S J0B B A0 210 il v 2 v &
ARFRWIFEL ] P ER=ER, 2019, 35(4): 102 - 107.

[21] ¥&HR, SRACZE. IE 10 SEFRIEARE BUK 428 T KBy 16 F 7T i J
(1. Mgy, 2018, 44(5): 51 - 55.

GriE% . HAm)

(¥ 162 1D

[12] mZm, EEW, ZEH, & W RS03R4 B4 & 1
L. s EAE R, 2020, 41(1): 62 - 66.

(131 ¥IE, il sEK . S5, MR M0 ae R & [T .
AR, 1993(1 . 25 - 26.

C14] R, sRAssr, sk, 55, W o XUBE A B 2 i R i ) 4 20
DIRERFSELT]. BAUKHL, 2007, 29(4): 149 - 154,

L15] E3C5E, X7, IS, S5, 38 o X R e 2 Re o i
PIEMEEL ] AR R, 2012(D): 1114

[16] WEWIE, skifV, KA, 5. Ial 35 % B A0 M Lo X i s 17 1% 0
AR g ). PRSI B AR 2018, 34(1):
52-158.

[17] ZOU Deyu, COUDRON T A, LIU Chenxi, et al. Nutrigenom-
ic in Arma chinensis ; transcriptome analysis of Arma chinensis
fed on artificial diet and Chinese oak silkmoth Antheraea pernyi
pupae [ J/OL]. PLoS ONE, 2013, 8 (4): e60881. DOI:
10. 1371/journal. pone. 0060881.

[18] ZOU Deyu, COUDRON T A, WU Huihui, et al. Performance
and cost comparisons for continuous rearing of Arma chinensis
(Hemiptera: Pentatomidae: Asopinae) on a zoophytogenous ar-
tificial diet and a secondary prey [ J]. Journal of Economic Ento-
mology, 2015, 108(2). 454 —461.

[19] B, W], VP55, 45 B AL IA A HORIR N TARpRSCR
W] T EAYIBER . 2019, 35(1): 9- 14,

[20] min. F. 5RO, S5, SE R S0n ik 4y R AR 2 1 AT
FLI). PIEAE R 2019, 40(6): 55-59.

[21] #akiids, %, 207, BT M s B RSB R4 AT h 5
BT ] AR, 2019, 38(11): 3376 - 3381.

[22] HOLLING C S. Some characteristics of simple types of preda-
tion and parasitism [ J]. The Canadian Entomologist, 1959, 91
(7). 385—398.

(23] T4k RABEAAESEIML et Biasmi i, 1994. 257 -
258, 303 - 304.

[24] WE52R, 5K, B S5, OB IQ X B dth 5 B0 AR 41y 18 1) 4
BB L] AR, 2020, 47(40): 839 - 844,

[25] fudelpe, PRDLDL, XISEHE, S5, LT FRAS M X R Hh S 7R 0k 3 %4
SHE TR NI MR AEAR . 2020, 47(4) . 852 - 858,

[26] FADIDL, fRogugs, FEIR, 45, 7R W/INAE M B 40 ST 00 % 1 % 4)
R ERL ] YR 2, 2020, 47(4): 845-851.

[27] Z=g, Z2HHE, 1HG, 45, KRB 4t 55 b ST Bk AR W &0y e )
MR HEEBIG R, 2020, 36(4): 513-519.

(28] Z=FHe, T, sKA%2, 45, R 08 4 HUXT RE 5 3 8 O I
RIS L A B RE PR L) . M AR, 2021, 47(5). 178
- 184.

[29] AR, BEHEAR, 4R850, R PUHRRL EE (Y SO HR BOxT A
BRI RALT]. BTA 2R 2000, 11(5): 749 - 752.

[30] M2t S, WU, 55 WS T/ 3% ik &) ol /9 48 12 1
(] AE¥dr, 2020, 46(4); 155 - 160.

[31] SRERZE, gkfd, h<FE. MiEx St B s eI D,
MG 2016, 35(1); 13- 15,

[32] R2EH. FEZEEY %R ERARFAESEMRID] Jbat.
HEAP RS, 2011

(331 AAM. 9 A X 35 20 B 3 e A 3l 28 M B e P AL B 5
(D] Kb Wil Ry, 2014,

(GAEB . AT





