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Abstract: Sri Lankan cassava mosaic disease, caused by Sri Lankan cassava mosaic virus (SLCMV), is a recently
emerging dangerous disease in China. Existing detection methods of SLCMV are constrained by low sensitivity and poor
efficiency, impeding related research and applications. Primers and probes were designed according to the gene sequences
of the SLCMYV, and a positive plasmid standard was prepared. The TagMan fluorescence quantitative detection technology
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for SLCMV was established, and its application effect was verified. The method only generated specific fluorescence
signals for SLCMV DNA samples, and the minimum detectable amount of the positive plasmid standard was 4.5x10"
copies/pL. The standard curve showed that there was a good linear relationship between the C, value and the logarithm of
the copy number. The slope of the curve was —3.1312, the correlation coefficient R* was 0.9969, the amplification effi-
ciency (E) was 97.9%, and the equation of the standard curve was y=—3.1312x+34.599. Using this technology to detect the
tested samples from two cassava plantations in Guangxi and Fujian, the positive detection rate of leaves was 95.45% and
78.57%, respectively, and the minimum detectable copy number was 1.45x10°copies/g. The virus-carrying rate of Bemisia
tabaci in the field was 86%, and the minimum virus-carrying amount was 9.42x10* copies/B. tabaci. This technology has
good sensitivity, specificity, and repeatability, and could provide effective technical support for the monitoring and control

work such as field identification, early diagnosis, and evaluation of virus-free stem cuttings of the disease.
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Tab. 1 Primers and probe sequences of Sri Lankan cassava mosaic virus
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Primer name Sequence (5'-3") Length of amplification product/nt Purpose
SL12 CACGGTTTCCGGTGTATGCT 1058 SLCMYV nested PCR detection
SL13 CCTGGCGTTTCTTGAGGGTAT
CPIF AACTTCGACAGCCCATACAG 287
CPIR AGGATATAAACGGACTTAACGC
SLCMV-QF638 AGCAAGAGGCTGGCAAGTATGA 62 TaqMan qPCR detection

ACACGCCATGTACAGCATCAA
AATCATACCGAGAATGC

SLCMV-QR699
Probe-661
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Fig. 1  Verification of primer pairs and probes
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Fig. 2 Sensitivity tests of TagMan qPCR amplification
reaction system
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Tab. 2 Repeatability verification of TagMan qPCR

e il % DL

HNEE MR Intra-group repeat test

20 8] # & P58 Inter-group repeat test

Standard copy BB 22 5 5 R VB E bR 2 5 R A
number/(copies-uL™") Mean+SD Coefficient of variation/% Mean+SD Coefficient of variation/%
4.5x10° 33.72+0.18 0.53 34.18+0.37 1.08
4.5%x107 33.41+0.28 0.84 32.62+0.52 1.58
4.5x10* 30.79+0.25 0.81 30.55+0.34 1.11
4.5%x10° 28.42+0.22 0.77 28.28+0.19 0.67
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¥, F AR5 2 57 /Y TagMan qPCR 1820 PCR
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PCR Kl i 11 3R FH:, 1 TagMan qPCR £l
14 PPk AHSRERAEI, TagMan qPCR £
RS T PCR R, i‘_'ﬁi?jﬂiiﬁﬁf#
8 TR R R S DL A, AR

PR 15 B 4 DLER, %ﬁiﬁlzﬂ(%ﬁnnﬁﬁﬁ%mﬁ

1E 1.43x10°~4.09 x 10" copies/g Z [H], i@ K [
RERE ST DUEE 6.70x10°~1.88% 10 copies/g
ZIE (F3),

FET PE AR L s X % A el B L 5 14
PRZ F AR, £ 1 Sk A L, $2 3L [ 41 DNA
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Tab. 3 Detection of cassava samples by Nested PCR and TagMan qPCR
T2 = T ™ ”
S?r:;lgeﬁNjo. Varien:y*/q(li/e*jln}fﬁ[\)lasm O;Erlfn N%sfzdPPC(?R TagMan gPCR 1(:ii1J:ly§§umber/copies~g"

HP24101 FEFA 13 IR - + 1.16x10°
HP24102 6068 - + 9.04x10°
HP24103 NZ199 - + 6.45x10°
HP24104 YA - + 7.40%x10°
HP24105 SC205 - + 6.10x10°
HP24106 TS5 + + 2.00x10°
HP24107 s + + 2.15%10°
HP24108 V04-19 - + 6.55%x10°
HP24109 EH 9 - + 1.53x10°
HP24110 Fe#k 10 - + 2.22x10’
HP24111 YB201 - + 7.10x107
HP24112 A09-24 - + 5.00x10°
HP24113 RXC09 - - 0

HP24114 V06-31 - + 1.06x10°
HP24115 T ALA 2 - + 1.43x10°
HP24116 7% NK-10 + + 4.09x10"
HP24117 NK-10-8 + + 4.19x10*
HP24118 TS5 + + 1.35x10°
HP24119 NK-10-1 + + 3.98x10"
HP2420 YB201 + + 7.25%x107
HP2421 TCGRI028 - + 1.56x107
HP2422 FE 11 - + 1.96x10°
DT2401 F499 ik iipNE| + + 1.78%10°
DT2402 GR911 - + 6.70x10°
DT2403 v H - - 0

DT2404 A05-138 - + 2.57x10°
DT2405 C + + 3.11x10°
DT2406 YB69 + + 1.14x10°
DT2407 NZ199 + + 5.04x10°
DT2408 V4-8 + + 1.32x10’
DT2409 49 + + 3.04x10°
DT2410 NZ199 + + 7.00x10°
DT2411 V4-8 + + 1.88x10°
DT2412 49 + + 1.01x10°
DT2413 NZ199 + + 3.37x10°
DT2414 A + + 3.69x10°

W 47 FoRMEME; -7 RoRBIE
Note: “+” indicates positive; “~” indicates negative.
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JG N Fl TagMan qPCR J5 16 X 35 43 B HH (0] S€ )
SLCMV gk i) A 25 A8 oy UM RE AR AT B3k 0 A
M, 253832, 12 B EHE A SLCMV, [
B2 85.71%, M C{EIMKT 23.65, Tiffk Mk
AR TR R TE 9.42x10%~2.33%10° copies/Sk Z
] (£ 4).

*z 4 TagMan qPCR 3T B L /A B RN 4 R
Tab. 4 Test results of TagMan qPCR on single
B.tabaci samples #.fii: copies/Sk

FE i o5 5 01K FE i 4 5 ¥ DLEL
Sample No. Copy number Sample No. Copy number
Bt241201 3.03x10° Bt241208 0
Bt241202 2.34x10° Bt241209 3.48x10°
Bt241203 9.42 x 10* Bt241210 5.13x107
Bt241204 1.461x10° Bt241211 2.33x10°
Bt241205 0 Bt241212 1.641x10°
Bt241206 5.79x10° Bt241213 1.545x10°
Bt241207 2.898x10° Bt241214 6.285x10°
3 it
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