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Identification and detection of citrus viruses and viroids in Sanming area,
Fujian province, China
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Abstract Virus and viroid species were identified and detected by RT-PCR on citrus in Sanming, Fujian, and the
detection rates were analyzed. The results showed that citrus tristeza virus (CTV), citrus yellow vein clearing
virus (CYVCV), citrus leaf blotch virus (CLBV) and aphid lethal paralysis virus (ALPV), as well as citrus bent
leaf viroid (CBLVd), hop stunt viroid (HSVd) . citrus dwarfing viroid (CDVd) ., citrus viroid V (CVd V) and
citrus viroid V[ (CVd V[) were identified from 207 samples. Among them, the detection rates of CTV, CYVCV,
CLBV and ALPV were 71.01%, 66.67%, 0.97% and 6.28% , respectively, and those of CBLVd, HSVd,
CDVd, CVd V and CVd V] were 7. 25%, 28.50%, 13.04%, 9.18% and 6. 76% , respectively. Moreover, the
detection rate of CTV and CYVCYV mixed infection was 54. 59% . and the virus detection rate on ‘Dafen No. 1’
was relatively low. In this study, ALPV was detected on citrus for the first time.
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Z M2 08 S5 5 3k 9 DA ek ik, i
TaKaRa® RNAiso Plus| ¥ H EAYIHAALTOH
FRA A AT S RNA 5B, DR AR I« B
30 mg A% M A HTRCAT I in A 1 mL RNAiso
Reagent, iz 1R ) J5 & L # &, 12 000 r/min &0
5 min, BUESSRINA 200 pL 5405 R I5 IR 5 &5 i i
B .12 000 r/min B.0 15 min; B F3ERINA S FH
SWHEE, —20°C# 5,12 000 r/min &.0» 10 min, 3
IO R UUTE, A 7526 L BEVR IR UTTE B S
JA 20 pL. RNase-Free ddH, O %, BIF5 &L RNA,
BT AR KA R AT
1.2.2 RT-PCR

{#i il GenStar® StarScript [[ First-strand
cDNA Synthesis Mix (b 50 FEE O A Py k7 4 B
NED AT —4% cDNA B & B IV AR R A A
RNA 1 pg, 2 X RT Reaction Mix (with Primer)
10 L, StarScript [ RT Mix 1 pL, DEPC-ddH,O
#EE 20 pL. INFRJF K 42°C 30 min, 85°C
5 min, 4"CHRAF A BN —5E cDNA BT —20°CyK
T ORI

il Phanta® Max Super-Fidelity DNA &
Tit (i s v ME R A W) BB IR A FR 2 W)D i 4T PCR
TN I P 30 W48 1) I AR £ 4 2 X Phanta
Max Buffer 25 pL.,dNTP Mix (10 mmol/L) 1 pL,
LTSI (10 pmol/1) 4% 2 pl., Phanta Max Su-
per-Fidelity DNA Polymerase 1 ul., 25 —%f cDNA
4 pl, ddH,O 15 pl, N R ¥ ke 95°C T 48 #
3 min;95°C 15 s, 1B KR )JE 15 s,72°C 30 s/kb, 30
AMIEH;72°C 5 mins 16°C{R1E, PCR F=H% 12035
JEHE B I H UK J5 . B 45 1] HiPure Gel Pure
DNA Mini 127 & O M S e A= YR BR A 7DD i
v /ICL &
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Rk & (AL 5t USSR AE MR IR A "D 4T TA
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Table 1 Primers used in this study
o =L 3
i IG5 o BIGRIC et S0
Name Sequence Virus or viroid Reference
fragment temperature
CTV-Detect-F ATGCGAGCTTACTTTAGT 553 48.0 CTV [12]
CTV-Detect-R CTACACGCAAGATGGAGA
CYVCV-Detect-F TACCGCAGCTATCCATTTCC 614 52.0 CYVCV [5]
CYVCV-Detect-R GCAGAAATCCCGAACCACTA
CLBV-Detect-F AGCCATAGTTGAACCATTCCTC 425 52. 6 CLBV [12]
CLBV-Detect-R GCAGATCATTCACCACATGC
ALPV-Detect-F AGCCGTATTAGTTGGAGTTT 1388 49.7 ALPV N
ALPV-Detect-R CTTCAGGGGTAGCAGTAGAT
CBLVd-Detect-F TCCCCTTCACCCGAGCGCTGC 233 60. 0 CBLVd [18]
CBLVd-Detect-R TCGACGACGACCAGTCAGCT
HSVd-Detect-F CTGGGGAATTCTCGAGTTGCC 316 58.0 HSVd N
HSVd-Detect-R AGGGGCTCAAGAGAGGATCCG
CDVd-Detect-F ACTCTACCGTCTTTACTCCA 297 56.0 CDVd [19]
CDVd-Detect-R CTCCGCTAGTCGGAAAGACTCCGC
CVd V -Detect-F CACCCCGCCCTCAGGAATAA 190 59. 4 Cvd V KB
CVd V -Detect-R CCACCAACGTCCGCTCGACT
CVd VI[-Detect-F ATGAAAAGAAAGGCAAGGAG 236 54.7 Cvd VI ENGIS
CVd V[-Detect-R CGTAGAAAATAGGGCAGGAG
CEVd-Detect-F GGAAACCTGGAGGAAGTCGAG 371 56.0 CEVd [20]
CEVd-Detect-R CCGGGGATCCCTGAAGGACTT
CiYMaV-Detect-F TAAAGGGAAATCGGCACC 604 50 & CiYMaV [12]
CiYMaV-Detect-R TTGGTTGGCTATGCGTTC
CTLV-Detect-F CCCTCTCAGCTAGAATTGAA 890 49. 6 CTLV [21]
CTLV-Detect-R AGAGTGGACAAACTCTAGAC
CPsV-Detect-F TGCCATCTGGAGTGAGGCT 433 50. 4 CPsV [22]
CPsV-Detect-R TCGAAGCTGTATGATGGTGA
SDV-Detect-F GACAACAGCCACTCCCTCAT 621 53.7 SDV AR5
SDV-Detect-R CCAAATCATCCCAGACAACA
CBCVd-Detect-F CCGGGGAAATCTCTTCAGACTC 297 56. 0 CBCVd [12]

CBCVd-Detect-R

GGATCCCTCTTCAGGTATGT

2
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2.1 HBRSERENKRN
AR R SES 19 (6 D XHRE B3 Y
i B RS 1 4 Ml iE AT RT-PCR 94, 25 R an &) 1
7R A A R EE RN 5 RO R G159 B R S 4
M A CYVCV (614 bp) .CTV (553 bp) .CLBV
(425 bp) \ALPV (1 388 bp) ,HSVd(316 bp) .CDVd
(297 bp) \CBLVd(233 bp) .CVd VI (236 bp) Fil CVd
V(190 bp) , &l 7 53 87 J5 B IA Sk B A s g sl 2R
S B Ef. 1 % CiYMaV., CTLV. CPsV. SDV,

CBCVd # CEVd () RT-PCR | ¥4 A 15 2 45 51
Sy (B R AR
2.2 MRBRSERENRHEESHT

iy T YR = W] bt DXOR ARG 9 B R 20 1 R 1
L X SRAR ) 207 A h i AT RT-PCR 974 , I %) H
KRG T . 5 R . CTV fil CYVCV Wifh
BRI R HH R . A B ak 71.01% 1 66. 67 00
HSVd #1 CDVd W #0285 9% 7 19 &t 2 43 00
28.50 %0 F1 13. 04 Y6 5 HoAthg J5L A 6 HH 2R ey i BG40
Bl CVd 'V 9.18%., CBLVd 7.25%, CVd VI
6.76% ALPV 6. 28 %411 CLBV 0. 97 % (& 2),
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M: DL2000 Plus DNAZ} - BARik. 1: AR ESALHK W5 2; 2: AARTER R ; 30 AR BEBOR 8; 4: WF lREBURRBDR B 50 LB TERRAL S 3 6:

HIABIEALIR B 7: MAR it 2o 55 8: ATRE IR VL 9: HABRM RV o

M: DL2000 Plus DNA Marker. 1: Citrus yellow vein clearing virus (CYVCV); 2: Citrus tristeza virus (CTV); 3: Citrus leaf blotch virus (CLBV); 4:
Aphid lethal paralysis virus (ALPV); 5: Hop stunt viroid (HSVd); 6: Citrus dwarfing viroid (CDVd); 7: Citrus bent leaf viroid (CBLVd); 8: Citrus viroid

VI (CVd VI); 9: Citrus viroid V (CVd V).

B 1 HERSMXFER RT-PCR ¥ 15

Fig. 1 RT-PCR amplification of citrus viruses and viroids
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The total number of samples is 207, and the value above the histogram indicates the detection rate.
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Fig. 2 Detection results of citrus viruses and viroids
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Fig. 3 Analysis of virus and viroid mixed infection in citrus samples
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Table 2 Detection rates of viruses and viroids in different citrus varieties
FHAERE S8/ 1y K/ %
(=] S 1 oRE [ A\
uuﬂ’ PR/ Positive sample Detection rate
Variety Sample - = — - = —
JiBE Viruses 5 a:  Viroids JiBE Viruses e Viroids
K43y 15 Dafen No. 1 20 5 10 25. 00 50. 00
Kigi  Dapu 28 19 13 67. 86 46. 43
= )I]  Gongchuan 17 17 3 100. 00 29. 41
g
= A Gongben 6 6 6 100. 00 100. 00
Bz Feizhishu 9 8 8 88. 89 88. 89
i3  Shiwen 8 8 2 100. 00 25.00
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