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E K FE/NFERFHR ELISA 12l & CMV £ 7
S

F B o axz!, BEE ", pAx!, ge!
C PR R 2R 2 Be, TR 4007165 2 p ERBIHGHHERT ST, HR 400712)

B E: FH7 M ErRsus, SERAER 7 AKX ER 67 4 TN R ST T PR B
B I AR R B 3T CACP-ELISA) il ARZEREIW, 53X 67 thFEdhd, 2> 59 frEye T s
R, b, BRGEFERAEMNEE (Cucumber mosaic virus, CMV). MHHELLH 7 (Tobacco mosaic virus,
TMV). FEAiAeM e (Tomato mosaic virus, TOMV). FEHALMIFEE (Turnip mosaic virus, TuUMV). Zx 728
SR 2 5 (Broad bean wilt virus 2, BBWV-2). D8 Y i# (Potato virus Y, PVY)FI L85 X i =
(Potato virus X, PVX) FIEES 3504 80.60% 77.61% 74.63%. 82.09%. 76.12%. 83.58%F1 55.22%. fE
LI 5 BHE 0 59 40 HE o 93.22% I FE M2 2 2 LA BB EE IR AR gL, 1052 7 Fows 5 52 5= G IORE &)
ik 60.00%, KRR FRFEE G RIS S E, 0% 54 4352 CMV 12 4L ¥ 5 IR S A &
W, CMV WAL T (CMV 1) SRR YEFERE 49 43, 5 90.74%, CMV WALIT (CMVID) #5862 L iAE
WA LAY, A7 20.37%; Hob e 4 (11.11%) FEMSTIE] CMV T H CMVITINE SR G, LAk 5 %
3% PCR (IC-RT-PCR) §"# 7 —A CMV [ 43 84 (CMV-CQ) L4 K CP IER FFHEAT 440 Mr, 45 FAEs:
HET MV WA [, HZHFRFPISEPN CMV 1 BRG8EY (CMV-RB) 1 FRIJEYE B, 25 98.1%.

KB FTURTN ;. ELISA rll; 38 RAEmiRaE s Atk A&ER; JpaAg

RESHES: S642.1; S436  SCHEERINAD: A XEHS: 0513-353X (2010) 03-0405-08

ELISA Detection of Infectious Pathogenic Viruses and Variation of CMV
from Squash in Chongqing

QING Ling'?, BAO Ling-yun', ZHOU Chang-yong'*", YANG Shui-ying', and SUN Xian-chao'

('College of Plant Protection, Southwest University, Chongging 400716, China; * Citrus Research Institute, Chinese
Academy of Agricultural Sciences, Chongqing 400712, China)

Abstract: The 67 squash samples with viral symptoms collected from seven squash-growing counties
in Chongging were detected by antigen - coated plate (ACP)-ELISA with antibodies against seven plant
viruses. The results showed that at least 59 samples with in these 67 squash samples were infected by the
viruses, of which 80.60%-. 77.61%-. 70.15%-. 82.09%-. 76.12%. 83.58% and 55.22% of the samples were
infected by Cucumber mosaic virus (CMV), Tobacco mosaic virus (TMV), Tomato mosaic virus (ToMV),
Turnip mosaic virus (TuMV), Broad bean wilt virus 2 (BBWV-2), Potato virus Y (PVY) and Potato virus X
(PVX), respectively. Among 59 positive samples, 93.22% of the samples were mix - infected with more than

two viruses, and about 60% samples were mix-infected by the above seven viruses, indicating the mix-

W HER: 2009 - 07 - 24; EE HE: 2009 - 11 - 12
EETH. AHGRRHEIERE TAELI (2006FY111000); PR LEIEEBH (207001)
* Jl{5E{E# Author for correspondence (E-mail: changyong@hotmail.com)
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infections of viruses on squash were severely. Moreover, the results showed that among 54 samples infected
by CMV, 49 (90.74%) samples were infected by CMV subgroup I (CMV [ ) and 12 (22.22%) samples
by CMV subgroup. Comparison of the nucleotide sequences showed that it has the highest identity (98.1%)
with the previously reported CMV [ isolate infecting Phaseolus angularis (CMV-RB) from China.

Key words: squash virus diseases; ELISA detection; CMYV subgroups; CP sequence variation

P OB R e wa IR 2 3 224 o0 B pg I -0 25 (Squash leaf curl virus-China, SLCV-Ch)
(Hong et al., 1995), ®JRAEM £ (Squash mosaic virus, SQMV ). # JRAEM 9 8 ( Cucumber mosaic
virus, CMV) FITRAEM%EE 2 55 (Watermelon mosaic virus 2, WMV-2) (Z=X M, 2002), LKL
AR 25 79 )R R (Papaya ringspot virus W, PRSV-W). /NG # P 8 AL 5 (Zucchini yellow
mosaic virus, ZYMV). &M ZINaEE5E (Tospovirus) MKy BAL XA 5E (Whitefly transmitted
geminiviruses, WTGs) (#H %, 2003; #HEE 4, 2007), L, EH54A T CMV. PRSV-W Fl
WMV-2 2R BRI AGIR (R 45, 2002; R, 2003; J55 4%, 2004).

FESEBRAE =, DR IS B 0 I R I AR L AR A 4 7 9 5 2 p R — A el J Lo 25 5 e
MR PG RE Z 0 k. AT TR BRI BN B sEphas, LR CMV 7R R E RS H 5 O
KAV, Nk — D IF R g AR I 70 I B R S LR =K 3, 1E2 R ELISA HoARXR HE K
7 AP B TR DX (AR i B AR, EAT TR 7 Bl LR =3 25 I s 22 A, IFX% CMV
PR BYIEEAT T AL E RN S el Ak S B =% PCR (IC-RT-PCR) HARY 1 CMV 75 /R
HYE K CP IR, JEHHAT TP AR koA

1 MRS T

L1 #F#
H 2007 RS 3 AE MDA ZHL. &)1 B8R VEEE RN RS XL g IO X
RAERINAC IR I B T B AL 3T 67 4, fRAFE T - 80 "CUKAE
CMV [ f1 CMV Il . TMV. & htifE i 58 (Tomato mosaic virus, TOMV) « & LM 5 (Turnip
mosaic virus, TUMV) N 255 2 %5 (Broad bean wilt virus 2, BBWV-2) %5 5 Fiii 5 AH NV 1]
PUR S FRPUHWILRE A PR B, SR Y WEE (Potato virus Y, PVY) RIS E X s
(Potato virus X, PVX) MM IIHURE M2 BT ASEEG =50 88 W8 I ORAE, Bl PE W R s i 1) -t
i IgG FISEPTR 1gG W H 25 [ Promega A .

1.2 mEMERIFEEN

ST (2005) T RIE N ACP-ELISA 5, MR HEA4% ELISA #%, £ MG InAE:
TR AR S DU, B SRR B IR AR IC PR BCE DT 1gG 7820 IV, AR5 F R 2 2K PR IR
ik B, EIECE £ B N 5E A JEAE 550 BB G S A L (BIO-AD) _Eil&-FLLE 405 nm 1)
OD B, LLP/N>0.5, P/N>2.1 1E hBHYE B K FRHE .

1.3 S|t R e&m3kREER PCR

S Yu 2 (2005) CHRIEMI Y, MR GenBank H CVE SR CMV WAL 1 42 EW1¢ CP IR,
BA A TP CMV T 2K CP MFF 514 (CMV T -F: CGACTTAATAAGACGTTAGC
AGC; CMV-R: TGCTCRAYGTCRACATGAAG).
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7f 0.5 mL PCR &I 200 pL & UFRE PTG, 37 CHFE 2 h, I PBST ¥E 3 Ik A 200
L T B 1 R IO v TS, 37 CWFE 2 hs FEEPUSM, A PBST % 3 Ik, ddH,O ¥k 1
W FAEE I 19 uL ddH,0, 8 uL 5 x RT 22, 4 uL 10 mmol - L' dNTPs, 4 uL 100 mmol - L™
DTT, 2 uL 3’54 CMV-R (20 umol), J#&%4])5 & 84 ‘CAZ M 4 min, ME E VK I 3 min, i 2 uL AMV
JRIESERE (200 U - L), 1 uL RNasin inhibitor (20 U - L), BL.0EAI)GE 42 CRIES 1 h.

7E 50 uL VAR R HIAN 10 uL cDNA 724, 5 ul 10 M 223, 3 uL 25 mmol MgCly, 1 uL 10
mmol - L' dNTPs, 33}z 5551474 1 uL, 025 uL (5U L") Tug DNA B4 8. PCR 41 fg v 4%
f:24: 94 °C 481 3 min; 94 °C 1 min, 50 C 45's, 72 °C 1 min, ¥k 35 ¥k; #RJ5 72 ‘CIEAH 10 min.
3R PCR FEIEEAT 1.5 Y% I e HL K o
1.4 CMViE2¥K cP ERAFIINERND FEZRSH

FI I RAR A RHEAT R ] (1) PCR P29 2lifkik &, X CMV CP [ IC-RT-CR ;=417 4litk

Je ik g SR A AR A BR A W) 5 BT I AE o 7 8 4R 23 A B DNAStar (Madison, Wis., USA)
F1 DNAMAN Version 4.0 ( Lynnon Biosoft, Quebec Canada) % F3E17 . K H Clustal V 777551 DNA Star
BAFRAT 2 PP A LR, HEACPH R 2R ] DNAMAN #4832 AH % 7 (Neighbor-oining) , #ZE J5 26 % 100
N, EHRT 90%HE T 70 3 miil b T K CMV WA T ML I 7 B Wk 4. L
HNAEMIRER B (Cucumovirus) HAEEIBRIIEE (Peanut stunt virus, PSV) (U15730) [ CP #%H R
FEHE A B GE A AR5

2 R LT

2.1 FMRHFGREBREMED T

2.1.1 Z&2mEME E 67 AL H, 59 (M E CMV. TMV., ToMV. TuMV. BBWV-2,
PVY I PVX %5 7 Bl #E I | MPak 2 Mo s, Wik 1 Jion, DL PVY RIS H R m, A 83.58%;
PRtz Ak, CMV. TuMV R QeI SRRk, SR 2650 4 80.60% 4 82.09%; TMV. BBWV-
1 ToMV (RS HURIRZ, 2050100 77.61%. 76.12%H1 74.63%; PVX FEK R BAK, 4 55.22%.
PVY J& b X pg )R b RAREIR, MBS LRS B X g R PR A U TuM V. B TAE
KA H ToMV, £EA AN R A RIS TMV A ToMV. 1T 14 MLEFES R 6 AN 5 v,
BRI A 2 ASRE I EE,  PRITEX 7 Bl 8 701X 2 AN HE DX A H 288 e X I

F1 HBEREANRSREIEZEN ELISA ER
Table 1 ELISA detection of squash virus diseases in Chongqing

REfBce TR /%

B P Number of  Percentages of viruses detected
County Original number of samples
samples CMV ™V ToMV TuMV BBWYV-2 PVY PVX

Jt7i¥% Beibei CQ-1~9,19,20,51~53,57~59,80,8 19 94.74 94.74 94.74 94.74 94.74 100.00 21.05
FT Qijiang CQ-41~43,66~68,137~140 10 50.00 50.00 30.00 70.00 40.00 60.00 50.00
YL Jiangjin -+ CQ-21~25, 90~94,146~149 14 57.14 57.14 57.14 57.14 57.14 57.14 57.14
£ )1l Hechuan ~ CQ-35~39,70~73 9 100.00 100.00  100.00 100.00 100.00 100.00 88.89
[8H Zhongxian CQ-10~16,77~79 10 90.00 90.00 90.00 100.00 90.00 90.00 90.00
Wik Fuling CQ-115,117,128 3 100.00 100.00  100.00 66.67 66.67 100.00 100.00
F k¥ Shizhu CQ-107,108 2 100.00 - - 50.00 50.00 100.00 50.00
“F-34 Average 80.60 77.61 74.63 82.09 76.12 83.58 56.72

e KRR ZRRE, .

Note: -=no virus detected, the same below.
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212 REFFARE BRI EIER 8 MRS, 76 59 R FHTERE M, A 4 U2 1 Rl iR 4,
HAR BALRE BT 1R PVY SR 4, R B S BB IR & 1 A 2
TuMV ¥R . 78 55 M E AR AN T, CMV. TMV., ToMV. TuMV. BBWV-2. PVY 1 PVX
7 MR E AR RS I R R G R, K AR A 60%: CMV., TMV, ToMV, TuMV., BBWV-2
FIPVY %5 6 Pl H AR G4 IRZ, 16 AE il B & A2 4288, by 15 R A LS, 10
KBEN; FAH 4 FESZ 5 PR ER AR 0% RIE] 2 P i AR R RS>, A 2 1y GR
2). HAGRE . VLHEERE MR 200 i 2 SR P ISR ™ E, 6 Pl B 2 A2 Y e diin
100%.
%2 ELHRNFEEARREDILA

Table 2 Types and percentages of co-infections of viruses in squash samples

Wi AR eI FHAERE it 5 FRAE R H 2/%
Types of co - infections of viruses Original number of positive samples Positive rate
CMV +PVY CQ-107 1.82

TuMV + BBWV -2 + PVY CQ-68 1.82

CMV + TMV + ToMV + PVY + PVX CQ-128 1.82

CMV + TMV + TuMV + PVY + PVX CQ-138,140 3.64

CMV + TuMV + BBWV -2 + PVY + PVX CQ-108 1.82

CMV +TMV + ToMV + TuMV + BBWV -2 + PVY CQ-1,6~9,19,20,35,51~53,57~59,80,81 29.09

CMV + TMV + ToMV + TuMV + BBWV -2 + PVY + PVX CQ-3~5,10~14,16,21,23~25,36~39,42,70~73,  60.00

77~79,92~94,115,117,137,139,146

22 CMV @RS BT HEEE

FR 5 54 4y CMV FHPEFE X CMV T A1 CMV T (1947 7 1 5 5w B BT TR 10375 2% S 8 &5 S0 FL AT
WAL, Z5RRAA 49 A2 CMV WAL T4, A 11 FEE 2 CMV WAL TR 4, LA
RN 90.74%H1 20.37% (R 3), RWTEFIKR CMV 2 4105 AR CMV T @A, I
6 mFEM A CMV T MICMV I EG1R Y, BEREEN 11.11%. 54+, CMV 1 il CMV T 1E
FIRAF X A A AR, ERAEL. A BERRETRE 4 N E 0 m TORE S b SRS )
CMV I, RRIA CMV RS MR A A AR AU 2] CMV ITHZ 4. AR RIYLEE I RE & b
BRI E] CMV 2 N TA4URTERR 4, Hd CMV T AR H 2695 51 83.33%F1 100%, CMV 11 78 66
(PR A i, N 44.44%, HATIXEERE SRl 2] CMV T Fl CMV TR G1R G, EA1RIE 505
Hy 27.78%F1 12.50% (£ 3).

£3 EXFEHEERLCMV I CMV 1=
Table 3 Percentages of CMV I and CMYV II on squash in different counties of Chongqing

Hik FERH CMV | CMVII CMV [ +CMVII

County Nuaber P FHAE R 2 /% S BH PR A HH 2R /% S FRAAEAS HH /%
No. Positive rate No. Positive rate No. Positive rate

Jt#i% Beibei 18 CQ-1,3~5,7~9,19,20,51,52,57, 83.33 CQ-6,8,52,53,57,58, 44.44 CQ-8,52,57,59,81 27.78
59,80,81 59,81

VT Qijiang 5 CQ-42,137~140 100.00 - - - -

VL¥E Jiangjin -~ 8 CQ-21,23,24,25, 92,93,94,146 100.00 CQ-9%4 12.50 CQ-%4 12.50

£ )1l Hechuan 9 CQ-35,36,37,38,39,70,71,72,73 100.00 - - - -

S8 H Zhongxian 9 CQ-10,11,12,13,14,16,77,78,79 100.00 - - - -

#5P% Fuling 3 CQ-115,117,128 100.00 - - - -

ik Shizhu 2 - - CQ-17,18 100.00 - -

V35 Average 49 90.74 11 20.37 6 11.11




3 HORAE. HPRM IR RRR R I ELISA £l B2 CMV 485357 17 409
M 1 2 3 4
2.3 CMV CP £FE#) IC-RT-PCR # 1%
HFCMV 1 72 HKFRCMV 7 Y s
MHWAHRA, h T THCMVEAZ TGN, & 300 bp —=
HCR: A 3 PR AL I ELISAKE I CMV 1V 21 1R
PEI3ANE £ (CQ-1. CQ-19F1CQ-20), H
PERG3 AR TAY Qr o Q-19FICQ-20), A Bl BMHRCMV CPEERIC-RT-PCR 1
)EHCMV [ CPHEA E(JCFT#‘]‘SAE%M@X#CMV [-F/ M: DNA Marker Il ladder; 1: fERIFE; 2: CQ-1 Sk
CMV-RX} HHATIC-RT-PCRY 1, 3:CQ-19 “TH:fh: 4: CQ-20 THfh.
%%2% Eﬁ , }‘}\3/[\*3%&1 EP i@*ﬁi?%?Ué/‘JSOO bp Fig. 1 Amplification of CMV CP gene in squash
samples by IC-RT-PCR
Eﬁ%%’ E}E/ﬁﬁ%%ﬁd\ (Yuetal., 2005) — M: DNA Marker III ladder; 1: Healthy plant; 2: Sample CQ-1;
ﬁ[ ( g] IDR 3: Sample CQ-19; 4: Sample CQ-20.
24 CMV CP EREMFIERESH
¥ CQ-1% M /RAE M CMV (1 % 4 CM V- MV LA
N y 99 -Kl-America.seq
CQ) CPHJIC-RT-PCR™H)HEATHlAL, LeP3R 005 CMV-TRK-Hungary.seq B
’?’%‘CMV—CQ 4864\@&% (nt) E‘JI&%KCP% CMV-SN-Australia.seq =
; — 2
Fr B, BTN 5 GenBank P £ 8 % 11264 100 wNMAmeq = @
T . B CMV-Q-Australia.seq s 2
CMV 73 B W 7 A AT LR 4 B o &5 SRR CMV-XB-Fujian_China.seq
CMV-CQ CP5 C519/NCMVIEZ T 4> 554 CMV-Ynb-Yunnan China.seq
e s R CMV-CQ-Chongging_China.seq
CPIRZH IR 7 51 AU 34 7E92.2 % VA L i 57 CMV-PE-China.seq
ANCMVIEAL T 43 B9 CPIAZ IR 7] 5V s v 00 CMV-RB-China
H78.4%, HAKAT6.5%. FIEPI134HCMVIE CMVTEN-lalyseq -
L BL CMV-ZI12-Zhejiang_China.seq
A1, CMV-CQ CPL EH N CMV IR 100- CMV-AB_[-Korea.seq
OB (CMV-RB) [IXH R 51 17 5 ot " CMV:SD Shandong China.seq
N . -HLJ-Heilongjiang_China.seq =
> J98.1%. HE 5 PIACMVE IR ) (YN 100| || CMVBD-China.seq _ &
*DHLJ ) E(J *Zﬁ@?i ﬁﬁ'l‘q‘:iﬁﬁ% s ﬁj\%u y‘] 93.6%*[] CMV-YN-Yunnan_China.seq :'3:\1 ED
CMV-BA-Israel.seq =S

92.4% (F£4).

2 M CMV-CQ I 28 S 45 i, ¥
CMV-CQI¥) CP%AF IR /741 5 GenBank H % 5%
1126/ NCMV 4 B HI CP X PSV ERKE & CPH%
MR IP AR RS AR (E2). 451K,
CMV-CQL CAIIII9NCMV I 4L T 43 B ik
— AR5, HATANCMVIEA 1T 2 B,
F— ARG, RPCMV-CQEIXLECMV I
A1 Bz ARG ES KR, [FECMV
N2 W7/

[{if, CMV-CQX 5RB. PEZ:[H N7 54
TER—AN/ N3, RS2 A BT 5%
xR M5HHAACMVE R 2 (TENFI
732) AL TN S

3 CMV-Fny-America.seq

o8 CMV-M-Fujian_China.seq

100CMV—NY—Australia.seq
CMV-P1-Jiangsu-China

L CMV-C-Japan.seq

— CMV-Pf-Hainan China.seq

CMV-IX-America

I: CMV-Oahu-America

L CMV-YNT-Yunnan_China.seq

L PSVseq

B2 ETF CcMmViE2¥K cr RRAEERFTIAERN

RGR BN

Fig.2 Phylogenetic tree based on the alignment of nearly

full - length nucleotide sequences
of CMV CP genes
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% 4 CMV-CQEE£KCPS5HEECMVE B CPEEE I M EEE i
Table 4 Percentages of nucleotide sequence identities among the nearly full-length CP of
CMV-CQ isolates and other selected ones
] )

o L s P % Bk R

subgroups Isolations Countries or areas Hosts GenBank accession CMV-CQ

WA T CMV-RB *H[E China 7557 Phaseolus angularis AJ006990 98.1

Subgroup I CMV-PE *'[H China P47 % Passionflower AF268597 96.3
CMV-TEN EOKA Ttaly %7 Tomato Y 16926 95.7
CMV-ZJ2 HHEWTIT Zhejiang, China 3 N Raphanus sativus AY138992 93.0
CMV-SD "h & 11 Z: Shandong, China JHE Tobacco AB008777 93.4
CMV-ABI i [ Korea 2% Gladiolus L36525 92.4
CMV-HLJ i[5 ®EYT. Heilongjiang, /R Squash DQ459481 92.4
CMV-YN H[E 2 ¥ Yunnan, China Fd J Squash DQ459482 93.6
CMV-BD H1[E China %/ Cucumber X65017 922
CMV-M 1 [E 4 Fujian, China AHfi5E Uncertain AF268599 92.8
CMV-P1 i [EYT. 75 Jiangsu, China Yt/ Garden Pea AJ006988 94.0
CMV-Pf 1[5 B9 Hainan, China XU Passiflora edulis AF368192 94.0
CMV-YNT 1 [# 27 Yunnan, China JH ¥ Tobacco AJ239098 94.9
CMV-Fny %M US.A ANl Uncertain D10538 94.7
CMV-BA PLEa %1 Israel /NYLEY 2% Musa acuminate U43888 94.7
CMV-Ix %H US.A 4t Tomato U20219 92.8
CMV-NY HKFIT. Australia A€ Uncertain U22821 94.7
CMV-Oahu % US.A 7 # Banana U31220 92.2
CMV-C H A Japan A€ Uncertain D42079 93.2

WA CMV-Ynb 1 [H ZF§ Yunnan, China JE %L Tobacco AJ242585 77.4

SubgroupIl  cMV-XB o [#45 % Fujian, China 715 Banana AF268598 77.8
CMV-Q WOKH I Australia AH5E Uncertain M21464 78.4
CMV-WL % US.A it Tomato D00463 77.6
CMV-SN BUKFII. Australia i Uncertain U22822 77.6
CMV-KI %H US.A JH . Tobacco 712818 77.6
CMV-TRK )25 F| Hungary A€ Uncertain L15336 76.5

3 e

AT 45 R W T DS AL S A #) CMV. TMV. ToMV. TuMV. BBWV-2. PVY Al
PVX %5 7 Rl R0 5. Hrh PVY. TuMV Fl CMV [K# SR I1E 80% LA b, & PRHb X B K
AR Br CMV B CAMR S IR 2RS4, 70 e R 54 6 Bl B AR G m R
s . T O IRIE K Z R XX 6 PP B AT L7 2% 500 A4 A I, RS REHERR L=
Y M. H CMV 4afd i) 2b 2 IR PVY 4ifid (1) HC-Pro 251 (Anandalakshmi et al., 1998;
Brigneti et al., 1998) /& RNA JUBRHNHIF, X 2 P ap 45 s D12 Y 5 IR 61 25 3 10 B AR L A1
IR T ISR NAZ . 55— 51, AW T A ELISA AR AT 158 08 #0215 71 8 ST
WREEMAS, (HEBTAFHTH PVY A PVX I & 2P0, SO BEHERRAEARS I H B BE 4 1
AL g o LA FE A (5008 75 DT AR AN S A v (TR , SO 45 Sl 45 32 s i, 45 5 2 X6 TMV
H ToMV 3X 2 AN 22 0 R V) HAR R 2 dE s, Ml — 20 758 . B A 5
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Jr 15 ELISA il 2 8 S O¢ 1 PR IX R STV B8 A S I — AN R 910280 0 I3 22 A il 45 2R, kR
s T R Pl B IR T R FH A R o T R 2 R B, R IR LK B H B A T S
ARG o AEARTFTLRA 8 A FE JIFE S ARSI BN A 7 Fpa 5, (HAESRSERER I B, R IIX
S RE A e e S B R AR SRR A . T SQMV. ZYMV Fll WMV-2 45112 YL 5
SRR BT, AR FE S AT BT 0TI 295 23 ARSI, R 1T AN BEHE B A it 2 %X 995 25 1) mT
P

FH 10995 B4R A A I U LU B, 2B A B A R T AR AW RE . A — 2835 1
DR —— i FA SR 7 R EE, HE ARG B =ik 80% (518 5§, 2009).
AHHFTH 93.22% 1 R NI VERE 3 2 i 85 A2 4, H 7 P 5 7] I 52 5% JL 01 DA 2 i ik,
AR YFE T 60%, 1X— 45 5 5 b A 45 AL —FhaT BB [ 2R FiAf SE A7 Qi k™ 2 17
HERPING, (HHT 2 AW R FH G 65 25 14 M7 AL &, RIS — B3 ok
s 7, AR AT BEAEAE (B BH P R 5 AR e i 1) — A R . BTN EE T
R EME SRS E, BIt, RS Rl 6 g, 7L R 2R EEpia A EMErie ~, &
I SHe LB 7

CMV St SSE RN T2 A0 1 i LA B B A R —, MRH L3 2 v, I 2% )
Moy BKEEEIE D HT. dSRNA 4387 RT-PCR. IR AAS MAZ R IF AN MT 55 )ik, vk CMV 4
RN A 1T AW 1T (Edwards & Gonsalves, 1983; Rizos et al., 1992; Hsu et al., 2000), H.
KHE CMV 7 EPUNLA T o FE GB2FRZRSE, 20005 Yu et al,, 2005; #EEE 55, 2006) .
ARIG &5 WL, ERHX R E CMV T 8 ST, [FINTESZ CMV 12 4 1 R IR b g B0
1. 11%BFE S AEAE CMV T AL CMV LI SR G

AHFFEHIE FIIC-RT-PCREL A (Jansen et al., 1990) , M EgJIEE M 3 18 B|CM VT 4 K. CPRE A
(CMV-CQ) . JPAILEER, CMV-CQ CPEE WA AIHICMYV 1 4 B CPIIAZ TR 51 [R1J5 1
B2 = T 5 CMV T 2 B CPRZ AT R P AU R RIJE P, Hrh S ECMV T RFR 5450 34 (CMV-RB)
(R IR P 4 YR T B e o M EECMIVIE & K CPEE N IR P HI R4 R AR, CMV-CQL B4
CMV 1 43BNy, R BYECMV 1, A x4 1 S ELISAK I 45 AR & . %
PR PN I — 2 T B RHL X B 58 ECMV IR 2r 7748 5 2558 T Hehit
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