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Identification of Cucumber mosaic virus Infecting Pandanus tectorius
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Abstract: In order to confirm the viral pathogen causing yellowing and mosaic spots symptoms in the
leaves of Pandanus tectorius in Yuanjiang County, Yunnan Province. Electron microscopy revealed that
the virus in the dips of the diseased leaves has icosahedral particles ca. 30 nm in diameter. With the
specific primer pairs for coat protein (CP) gene sequence of Cucumber mosaic virus (CMV), RT-PCR was
used to detect the viral pathogen infection to P. tectorius and the target fragment was cloned and sequenced.
The sequence analysis showed that it had the highest identity of 98% with CP gene sequence of CMV
isolates from Indian, Sichuan and Thailand. This isolate belongs to CMV subgroup I. It is the first report of
infection of P. tectorius by a viral pathogen.
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WRAEM W8 (Cucumber mosaic virus, CMV) Je#EFE LM EER (Bromoviridae) ¥ JRAEM 9
B8 (Cucumovirus) WIRLR, Jfe Mtk i, ZF EUHEEZ, WS 1000 2 Fh -t AT
WAEY) . BCHE DLIEF A I B AL ROK, (R R YRR SR A OCHRIE . B RAE R B
() AL R A O R, B DAARRE AMEAL 307 AL 20 28, 1 2 N 253G R 1 . CMV
5 BRI BRI () Z2 BEAR K, ARHE CP BEKEAT TR A AL oy AN TEH: 4 T AT .
M EBIEFRERIP CMV, S FEedRRNEEZTH T, mirH IR,

AHE TR I 1 G SR FERL T DL RT-PCR 5% 5€ | 518 < 1 oL ik FEM B4k . HRER DRI 1R
JR, W0 E fx SRR IR G T CMV.

L bR

1.1 E¥HERNERE

2017 4FAE 5 P JCIT L5 2 57 SE (1 B M BB AL sy e RREREEAEIR, X8I 8 R,
PPREEATERIIM Fr, PRAFT - 80 THHM.

1.2 HFESBEMEFEHLEYE

SRR B A A 2128, T8O COK B ORI TR 3 E NN 0.1 mol - L BEERZErHi (pH 7.0), 7§
IR TEARRMH (Nicotiana benthamiana) WV Fr b33 51 /D& NIRD, FARZSRERD 21 )
TETAE S WIRD (R B2 E2 R 2 ~ 3 IR, 5 min 25 /KRR TG VEm T, FEARICHERIRE SR IN
o SRS E T 3ANESE, BREM S HRAIRMA, 5~7d )5, WFEREITHENE.

R A QL EE, ZHRTEEE (2013) [777%, HL 0.1 g B A IR i B T3k h |,
010 pl 2.5% 0% — i, AT AU (FEVIR AR b OR R i, RN 2.5% 0 5 — 1),
A5 XA R ) — TR AE AR R T 3 min, SRS FH U A0 4 W0 28 T (KRR T, K 40 R A i
) —TE 0T Jeta ) GHRERRBUEASER) WART 2 min, FE4rYett, FHWR /K 40K 4 ) 22 T AR
F, BTLAMT N 15 min, BT /EEEZESN 4 (FEITECNAI G2, USA) FM%.

1.3 RT-PCR ¥ i&mEEHE

St : H3E NCBI o CMV-CP (DQ459482) /741 FH#AF primer 5 #E4T 51 ¥ 1t, 1EIH
5% CMV-CPF: 5-ATGGACAAATCTGAATCAACCAGTG-3', % [15]4%) CMV-CPR: 5'-TCAAACTG
GGAGCACCCCAGATG-3', % B HERAEMEARA IR A AT 6 K.

f#/ TRIzol ¥ (TaKaRa) FEHHREIR 0 F8 FERT I 5 RNA: B 0.1 g J&J5 1 % e Fr,
ANBBEFESWEE, BT 1.5 mL B0 (4100 mg), I 1 mL TRIzol &7, WIEIRY fGik i E
5min, B 200 pL (547, FEAEUERS30s, SR TEE Smin, 4 CF 120001 - min” B0 15
min. /NOIRECEZEKM, BTHK LS mL FE0EF, IO 0.6 ~0.8 fAAF SRR, REEEE
A JE iR E 10 min, 4 CF 120001 - min” B0 10 min. 3£ LB, M 1 mL 75% L BEBE ST
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(ZIEEFRFTHAD, 4°CTF8000r - min” B 10 min. 3 EWEW, BEE 2K JETEE TS
KT+, 1 30 uL RNase-free H,O ¥ fi#, #5H .
cDNA {4 i (PrimeScript 1 1st Strand cDNA Synthesis Kit, TaKaRa): ¥ Ill RNA 5 uL, dNTPMix
(10 mmol - L) 1pL, CMV-CPR (100 pmol - L™) 1 uL, RNase Free H,0 3 uL, 65 ‘C 5 min, .
RICE UK E##E 2 min; #5010 5% Primescript 11 buffer 4 uL, RNase Inhibitor 0.5 pL, Primescript II
RNase 1 pL, RNase-Free H,O 4.5 uL, 78%1)5 30 CE#E 10 min, 42 ~ 50 ‘C#LH 60 min.

PCR #3#: UL cDNA AR HEAT PCR #7344 k DNA. RAEAR RN 50 uL: ¥0 5x Buffer 10
uL, dNTPMix (2.5mmol - L") 1 uL, CMV-CPF (10 umol - L") 1 puL, CMV-CPR (10 pmol - L™)
1uL, rTaq /1 uL, ¢cDNA3 uL, i ddH,O #MEF] 50 uL. Mgk f: 94 CHAEME 5 min J5, 94 C
30s. 55°C30s. 72 °C 1 min, 25 MER, &5 72 ‘CLEfH 10 min,

14 FHIRE. NESHH

PCR 4387711 F 0.8% 14 Bt i b e J12 H bk Aar I A2 [T UL (Axygen DNA AR BIWCRA D . FEEI
1 H 19 R B e £ 2 pMDI18-T vector (TaKaRa) &, FFFEACEIR AT B IEAZ S 400 DHSa Y, BEAT
% PCR %7€, FikPHIEvokE, W7 CEUEERAEMEARARAFD. FH DNAMAN #4045
Rt ATHRR:, A5 NCBI AT/ 80X, FHAE GenBank XT3 T HEATIRS (FH &3S
MH807716). R¥EH AL B Je 77 3 T 8o M 7 H AT M Rk, ke 15 A
FRI5 B (R D,

2 RS0

2.1 FERURSHFHHSHHE
SO R U I T R DU BT R AR RREREEIEIR (I 1D HUBSR M VTR R AT A 1R
o R B G € 7 VR AN R SR A AS BRI P i (BT 20, B, R BILAE ik e AA

1 BREANHARER 2 BEETHRIFREN S PORERT (§XmE)
Fig. 1 Diseased Pandanus leaves symptoms Fig.2 Virus particles (arrow) in N. benthamiana leaves were

observed under electron microscope
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ERMH b 32 R B OO AR A T AR AL T, ERZ108 30 nm G 2%, 2001, FFARKIILATE
SHYREERLT, K B B e EE (] 2) HENI AT eI CMV,
2.2 RT-PCR ®MLER. FHI0H. RGiHLH

DB E 7 S I A RNA CABIR & 8 — %% cDNA, 154 CMV-CPF. CMV-CPR #£T PCR

P, Atk HroR B k. MF. AT, B 7 AREERIRTS T R/ 657 bp 1) DNA HEBL (A
3), PRSI 517E GenBank %415 4 MH807716.

M: DL2000 DNA marker; 1:

Marker 1 2 3 4

2000 bp

750 bp

6 7 8 9

657 bp

3 ESRHER CMV-CP KB RT-PCR 458
M: DL2000 DNA marker; 1: ZEAXTHR; 2:BAMEXTIR; 3 ~9: WJEFE FEMFES.
Fig. 3 Results of CMV-CP fragment RT-PCR of Pandanus tectorius sample

Blank control; 2: Negative control; 3 - 9: Symptomatic of Pandanus tectorius sample.

22 NCBI W3l BLAST f2/7F5IXT L, 455 (R 1D BRiZFHlS CMV ZRERH )N 0 5Y A27
(FN552545) 1 A168 (FN552542). VUJIIJAZ 73554 XD4 (KJ746015). ENEEARREN 7 &4 UP
(AM158321). F5 FHEMU B4 (KU9T6467) FIAUNE N 98%, 5 ENFERF B EAHUT 173 B4 Kanpur
(GU906293. AY545924). g {54 254 VN-Tayninh (HE999621). 5K 3 3% /I 43 2544 CLW2
(IN054635). KB Hir B HM3 (KX014666). d il E 46170 B4 (KM516903) AHALE N

97% (Chenetal., 2007; Kumaretal., 2014; Bald-Blume etal., 2017). X6/ 248 T W4 [

£1 EBRKSBER CMV-CP A BHORMEHFEZRFS CP ZEEZ BHFFIHEIE

Table 1 Sequence similarity between the CMV-CP isolated from Pandanus and the Cucumovirus CP genes of other isolates

G SR wHE X AHAAE/%
Accession No. Isolate Host Location Identity
FN552545 A27 K Cucumis sativas Z=[® Thailand, Chiang Mai 98%
FN552542 Al68 # K Cucumis sativas 7% [ Thailand, Lampang 98%
KJ746015 XD4 JHHE Nicotiana tabacum L. Fi[EPY)Il China, Sichuan 98%
AJ242585 YN-B ¥ Nicotiana tabacum L. [ Z ¥ China, Yunnan 76%
AM158321 upP ##E Musa nana Lour. E[1J¥ India, Uttar Pradesh 98%
GU906293 Kanpur #F Solanum melongena E ¥ India, Kanpur, U.P. 97%
AY 545924 HHB Piper nigrum F1F% India, Belur Karnataka 97%
AJ550020 - %1€ Chrysanthemum sp. E[1J¥ India, North Himalayan Region 53%
KU976467 PV-0857 ML Capsicum sp. 7571 Sudan 98%
HE999621 VN-Tayninh HE Nicotiana tabacum & Viet Nam, Tien Giang 97%
IN054635 CLW2 # K Cucumis sativas Lok G Malaysia 97%
KX014666 HM3 A Lycopersicon esculentum Mill. %} Egypt 97%
KMS516903 - HF Solanum melongena #a Mz E Bangladesh, Barisal 97%
KC414925 101-8 A Lycopersicon esculentum Mill. FE/RYE V. Serbia 76%
FM992672 Tev FIBE Robinia pseudoacacia %) F | Hungary, Tevel 53%
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(K4, 5FF cMV A Iz B> 24 YN-B (AJ242585) FIZE/RYENE 1935 i 43 B4 101-8
(KC414925) MIMEN 76%, 56 FIRIFE 7 B e AR IR EE (Peanut stunt virus, PSV) 1]
CP JE[H (FM992672) FIENRESG AL B4 BS I E A28 (Tomato aspermy virus, TAV) [1] CP %
(AJ550020) HIFHMIPER 53%.

i MEGA 6.0 %} CMV #5082 B4 (MH807716) 5HAth 15 4> CMV 2> B 4h 58 5 1 R ]
¥ B A B 58 JRAR I3 22 J8 1 3 A R 2 1Y CP JE R T R HEGA, 82 Suit 70 5545 CMV T4
[ RELE—E (Bl 4. AL RERYN, Zrgooilisim s B S, fem Rk R R B s 7 3R
TE i 2

FN552545 Thailand Chiang Mai 3
HE999621 Viet NamTien Giang Province
FN552542 Thailand Lampang

IN054635 Malaysia

KJ746015 China Sichuan

- GU906293 India Kanpur U. P. WA T
KX014666 Egypt Subgroup I
AM158321 India Uttar Pradesh (Lucknow)

[ KU976467 Sudan

- MH807716
- KM516903 Bangladesh Barisal district
AY545924 India Belur Karnateka

4[ AJ242585 China Yunnan W4T
KC414925 Serbia

AJ550020 India North Himalayan Region TAV
FM992672 Hungary Tevel PSV

Subgroup I

0.2

4 FENEMESERFHSEY P ER (MHS07716) SHEtS MWK CP EEMBHLH I
PSV il TAV LI IR o
Fig. 4 Phylogenetic tree based on the nucleotide sequences of CP gene of CMV Pandanus isolate and other ones
PSV and TAV is used as the root.

3 Wi

A R i SR T TR, AL AR SR 2R RIE (EZRA &, 2009). AHEFLH B
FH 325 55 P S e £ % A RO A i OO B S O R — T TR, EAR4 30 nm Wl FERL 1, 1%
AMERHMIEE PR BRI, PP HEN AT B2 A T CMV; Wi CMV 4h5e 8 B R (e S5 1 5
), H RT-PCR 434, [F4U 0t KL, ZWidisr @YE T CMV, 514 1 1) CMV 73 BEYH 97% ~ 98%
IR SRR, 5 I 2H 1T /) CMV 43 B ARALIE N 76%, 55 35 JRAE -9 5 J8 995 22 /) PSV-CP 11 TAV-CP
IARALPEIS A 53%, FHAZ S| WXt Rl 7 itk B 0 (0 88 o ik B R, 399 1680 T B I B, X dkgh
FAER, 5| HR SO B ABE . LI AR S AT E] CMV, BB CMV AT B8 A2 51 S i SO T AL BE
FEI 03 B3 i o I 8 TR 20 B A I3 25 N [ 452 i SO DL — DU S FR Y CMV 18T 27 o
XA e B SRR B T T RIE, R CMV R YL FE SR I B R akiE . CMV & —Fhith B
SRR EE, REMRVE AR T, R MR APUNE B RO AT TR E . 1 EE SERHE S CMV FTRER
Hrar, N EE R 7T DSOS 5 SRR R T IR A — i EH .
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