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EKE/NFEERHHBR ELISA & CMV £ F
S

7OV Aaxrz!, ARE, A e’
PRI 2, T 400716: T IEARHBEHI GBS, LK 400712)

B OE: R 7 MRS RUE, WK AR 7 X W 67 4 IR R SEET T PR B
B I AR R B 3T CACP-ELISA) il ARZEREIW, 53X 67 thFEdhd, 2> 59 frEye T s
W, Hod, JRYLRTAEH % E (Cucumber mosaic virus, CMV). MHEEAE 9% (Tobacco mosaic virus,
TMV). FiifepE (Tomato mosaic virus, ToMV). FE# M%7 (Turnip mosaic virus, TuMV). &G 2
9 EE 2 5 (Broad bean wilt virus 2, BBWV-2). D43 Y fi# (Potato virus Y, PVY)FI L4 5 X i =
(Potato virus X, PVX) IIHES 3514 80.60%. 77.61%. 74.63%. 82.09%. 76.12%. 83.58%F!l 55.22%. 1F
T S B 59 BB Sl 93.22% IIFE A2 B 2 R LA IR EEI S AR Ay, T2 7 B RE S O A R
A 60.00%, FWTER R B iR A2 PG AR S, 20X 54 4352 CMV {2 5L 147 JICRE SR 2
W, CMV WAL T (CMV 1) SRR YEFERE 49 43, 5 90.74%, CMV WALIT (CMVID) #5862 L iAE
WA 1A, A7 20.37%; Hhe 4 (11.11%) ARl CMV T HI CMVITINE G2 5. Lhliefish K%
3% PCR (IC-RT-PCR) §"# 7 —/A CMV [ 43 84 (CMV-CQ) 4K CP IR FFHEAT 440 My, 45 FAEs:
HET MV WA [, HZHFRFPISEPN CMV 1 BRG8EY (CMV-RB) 1 FRIJEYE B, 25 98.1%.

KEEIR: WU ELISA Rl SMAEM i i Wal: shset sk J7ae s

RESES: S642.1; S436  XEKFRIAEE: A XERS: 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, Chongging 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 EHE: 2009 - 07 -24; #EEIAH: 2009 - 11-12
EEWH: AHGBRHEIEMME TAELTT (2006FY111000); PiF5 RS LG A THH (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; CMV subgroups; CP sequence variation

P B DR IE AR Y R NP5 B 3 2 [ R Nt b5 2 (Squash leaf curl virus-China, SLCV-Ch)
(Hong et al., 1995), 74 /RALM 5 (Squash mosaic virus, SQMV). & JRAE M # (Cucumber mosaic
virus, CMV) FIt JIRAE 9585 2 5 (Watermelon mosaic virus 2, WMV-2) (Z=RH, 2002), PLETE
AR JWFRBERG %5 75 INFK % (Papaya ringspot virus W, PRSV-W). /NP #8499 5 (Zucchini yellow
mosaic virus, ZYMV). FEHiBEZ0 52 @ 85 (Tospovirus) AoBy UL XA (Whitefly transmitted
geminiviruses, WTGs) (#[HE, 2003; #EE 2, 2007), Hr, ZEHSA T CMV. PRSV-W Fl
WMV-2 25 R LR AREE (22U 25, 2002; #HEER, 2003; ¥ %5, 2004).

FESEBRA A, M TS B0 P L PR R AR X ) T 0 5 A2y WA — b bl J L Ao B 5 1
MR PG RE Z 0 k. T TR E R X BN B #Epas, LR CMV 7EmR ERFE F 5 O
KAV, hyidk— D1 R g AR I 70 I B R S LR # AR 3 , 1E2 R ELISA HoARXR HE K
7 AN B R SRR DX B B A i, HEAT TEEXS 7 Bl LB S0 55 1 ML 24 A D, X CMV
BRI BT TS 5E,  [RII R A e iisk S sk PCR (IC-RT-PCR) HARY™ 4 CMV 194>
HE A CP LR, JFRHT 1 eI et AT

QY ZE SRS DARE

11wl
[ 2007 fERES: 3 AEMNTEPERS . BV, &1 JREL VIHE. SR RCA A X g TR A X
RAER AR B IO 220 AE i 351 67 4, fRAET - 80 "CUKAE.

CMV [ FIlCMVII . TMV. & fiftM%# (Tomato mosaic virus, ToMV) . JE& e 8 (Turnip
mosaic virus, TuMV) M#xH 257 2 5 (Broad bean wilt virus 2, BBWV-2) 25 5 s 2 AH M 1]
PUR S P HWILR JH 5P R 0, B Y #isE (Potato virus Y, PVY) FIHHELE X Ji T

(Potato virus X, PVX) AN IHUE M2 BT ASEEG =50 88 . 3 R ORAFE, B PE R v 1 1) ST
i IgG FIAEHTHR 1gG W H 3£ [E Promega A A
1.2 REMERMEFEN
ZHEFIA (2005) CARIERT ACP-ELISA Jik, MIPUREE M ELISA MR, L8 IALE
DI 25 B RF S PR P, PR S BRPE R RS 10 B ST RBE DT R 1gG 7840 OV, SR 5 R ik 4 1 R I
R, SRR RO RNV ELE 550 BB (BIO-AD) U #&-fL7E 405 nm [
OD fH, LALP/N>0.5, P/N>2.1 14 BHYEA B bRt .

13 SNt R RE#IR % PCR

S Yu s (2005) CHRIEMI Y, MR GenBank H CVE 1 CMV WAL 1 42591 CP &4,
B A AR TP CMV T 2K CP k514 (CMV T -F: CGACTTAATAAGACGTTAGC
AGC; CMV-R: TGCTCRAYGTCRACATGAAG).
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7E 0.5 mL PCR &I 200 pL & 4B i iiys, 37 CHEE 2h, A PBST ¥k 3 ¥ JIA 200
L T B 1 B IO v H TS, 37 CWFE 2 hs FEEPUSM, H PBST % 3 Ik, ddH,O ¥ 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 3’514 CMV-R (20 pmol), JR~A)J5'E 84 CAZME 4 min, MIEE VK [ 3 min, N2 uL AMV
JRiESERE (200 U - L™, 1 pL RNasin inhibitor (20 U-L™), B.0IEAJGE 42 CR¥5 1 h.

7E 50 uL S VAR ZRTFHIAN 10 uL cDNA 724, 5 ul 10x % M 223, 3 uL 25 mmol MgCly, 1 uL 10
mmol - L' dNTPs, 33}z 5551474 1 uL, 025 uL (5U L") Taq DNA 4. PCR 91 f2 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 PEIHEAT 1.5 Yolnt Wb FL ik o

1.4 CMViE£i CP EEHFFMNEN S FTEFST

FIFHRAR LR A FRA ] PCR P=#aifb ik FI &, X CMV CP [ IC-RT-CR =ik A7 44k
Je ik g SR A AR BR A W) 5 BT I AE o 7 5 44 R 23 A B DNAStar (Madison, Wis., USA)
F1 DNAMAN Version 4.0 ( Lynnon Biosoft, Quebec Canada) % F#E1T . K H Clustal V 777551 DNA Star
BAFRAT 2 P8 LA, HEACH R 2R ] DNAMAN #4832 AH % 7 (Neighbor-oining) , #5257 100
RopHT, ZEHERT 90%ME T3l b HTHER CMV W41 T FEA &) ik 4. Ll
3 RAEH % 78 (Cucumovirus) FFAEAEREILE 7 (Peanut stunt virus, PSV) (U15730) (K] CP 12
JEHMUE N RS IR T 51

2 AR5

21 FMNHERBNFESEHES T

2.1.1 &R EFME LF 67 1 NFEM S, A 59 %] CMV, TMV. ToMV. TuMV. BBWV-2,
PVY FI PVX %5 7 M 82 Hh i 1 Fhek 2 Mo a5, W3R 1 i, BAPVY RS R Bm, 4 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,
EVLFES AT 2 DN AR W, BIMIX 7 PP #E 70X 2 AN HL DX RS H 2328 e M X .

F1 HEXERNFESREIESEN ELISA BNER
Table 1 ELISA detection of squash virus diseases in Chongqing

Be AR TR %

A e Number of  Percentages of viruses detected
County Original number of samples
samples CMV ™V ToMV TuMV BBWV-2 PVY PVX

AL%% Beibei CQ-1~9,19,20,51~53,57~59,80,81 19 94.74 94.74 94.74 94.74 94.74 100.00 21.05
¥5UT 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
S8 H Zhongxian CQ-10~16,77~79 10 90.00 90.00 90.00 100.00 90.00 90.00 90.00
Wi B Fuling CQ-115,117,128 3 100.00 100.00  100.00 66.67 66.67 100.00 100.00
£ A Shizhu CQ-107,108 2 100.00 - - 50.00 50.00 100.00 50.00
P34 Average 80.60 77.61 74.63 82.09 76.12 83.58 56.72

e AR AR HZIE, T,

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
KEGN 57 4 rFES 2 5 e 2 G2 4 KR 2 PR B AR R FE SR>, A 2 4 GR
2). HAGRE . VLHEERE MR 200 i 2 SR P ISR ™ E, 6 Pl B 2 A2 Y e diin
100%.
%2 BELHRNREEARRETNLE

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

TS R YR FEAERE i BRI H 22/%
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 EMMTHEE

FR A5 54 4y CMV FHPEFE X CMV T A1 CMV T (1947 7 1 5 5 B BT TR 10375 2% S &5 S0 FLE AT
WAL, Z5RERAAH 49 A2 CMV WAL T4, A 11 RS2 CMV WAL TR 4, LA
RN 90.74%H1 20.37% (R 3), RTEFIKSZ CMV 2 L1 AR CMV T @A, I
6 mFEM A CMV T HICMV I EGR Y, BEEREEN 11.11%. 54+, CMV 1 il CMV T 1E
FRAF X A A A, ERAEL. A BERIRETRE 4 N E R TORE S ep SRS 1)
CMV I, RRIA CMV RS MR A A RIS AU 2] CMV TR 4. EARRT RV LEE I RE & b
BRI E] CMV 2 N TAURTERMR 4, Hd CMV T AR 2695 51 83.33%F1 100%, CMV 11 78 166
(PR A i, N 44.44%, HATIXEERE SRl 2] CMV T F CMV T IE G 1R G, EARIE 55
Hy 27.78%F1 12.50% (£ 3).

%3 EXRFEMEERLCMVIFCMY I HHE
Table 3 Percentages of CMV | and CMV Il on squash in different counties of Chongqging

Mk FE g CMV [ CMVII CMV [ + CMV I

County Number P FH A /% S H A A HY /% ST FRAPER /%
No. Positive rate No. Positive rate No. Positive rate

Jbfi% 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

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

YL Jiangjin -+~ 8 CQ-21,23,24,25, 92,93,94,146 100.00 CQ-%4 12.50 CQ-9%4 12.50

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

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

Wik Fuling 3 CQ-115,117,128 100.00 - - - -

A1FE Shizhu 2 - - CQ-17,18 100.00 - -

V35 Average 49 90.74 11 20.37 6 11.11
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2.3 CMVCP £[AHY IC-RT-PCR 1%

HFCMV 1 72 HKFRCMV 7 Y s
B REL, KT TRCMVIFAR AL, 500bp —=
HCR: F R AL RS A ELISA K I S CMV E 41TRH
M RA -1, - il - I
PERY3 A H LA (CQ: CQ-19A1CQ-200. A Bl mBRARCMV CPEEAMIC-RT-PCRY
)EHCMV I CP%.E/JCI:T f@%l%ﬁCMV [ -F/ M: DNA Marker 111 ladder; 1: {#EeRiFE; 2: CQ-1 SAES;
CMV-RX} H i 4TIC-RT-PCRY 1%, 3:CQ-19 S h: 4: CQ-20 A .

%%2%% }‘}\3/\*$n% EPf‘]Tfi?%?UQ/\JSOO bp Fig.1 Amplification of CMV CP gene in squash

samples by IC-RT-PCR

Eﬁ%%a ‘5% /ﬁ%j(d\ (Yuetal.,, 2005) — M: DNA Marker Il ladder; 1: Healthy plant; 2: Sample CQ-1;
ﬁ ( IZSI IDR 3: Sample CQ-19; 4: Sample CQ-20.
24 CMVCP EERFINERMES

#CQ-15 F INAE i CMV (i %4 4 CMV- MV LA

e M A N 99 CMV-KI-America.seq
CQ) CPINIC-RT-PCR™MIATLIML, Lol Pgk 905 | CMV-TRK-Hungary.seq ~
'?%CMV—CQ 4864\@&% (nt) E‘Jl&éKCP% CMV-SN-Australia.seq =
JrEL HBT 1 GenBanf L1 T 3K1#26 ol ivonmmineg | E 2
CMV 43 % 4 }? B HEAT LL B o Hr . 45 SRR _ CMV-XB-Fujian China.seq -
CMV-CQ CP5 E4019/NCMV 4L T 4y B4 ~ CMV-Ynb-Yunnan_ China.seq
P 1 S L N CMV-CQ-Chongging_China.seq
CPI LRI S RSP 292292.2% B I T 157 MVPE
ANCMV LA T 43 B4 CP [ A% 1 IR [R]85 1 e v 00 {LCMV-RB-China
J78.4%, AR A76.5%. FIEKNI3HCMVIE | JCMVTFN-talyseq
L BL CMV-ZJ2-Zhejiang China.seq
éﬂ I ﬁ’%%*a l:[fu CMV—CQ CPE V‘]CMV/?% 100._ CMV-AB_[-Korea.seq
TAYEY) (CMV-RB) [FAZE R 4 [5) Y8 ¢ i 91| CMV-SD-Shandong China.seq
. . CMV-HLJ-Heilongjiang China.s =
Fi» 998.1%. 1.5 5 BIASCMV B R4 B5 ) (YN 100 ‘ CMVBD.Chimseq | B
FIHLD) IRZE IR FE AR, 4951 593.6%A1 ——— L CMV-YN-Yunnan China.seq Eﬁ Eﬂ
B 3

92.4% (F£4).,

ik — 4 2 BT CMV-CQ I 28 S 45 L, ¢
CMV-CQIICP% T 741 5 GenBank H' T 8 5%
1126/ NCMV 4y B HICP & PSV ERKk 2 CPA% 1
MR IP AR RS AR (E2). 451K,
CMV-CQ5 B 411 19MCMV L4 1 73 B ik
—ANKII S, HARTNCMVIEAL 5 B 1k
F— ARG, RPCMV-CQEIXLECMV I
A1 Bz ARG ES KR, [FECMV
WAL T ey

[, CMV-CQ X 5RB. PE%: [H N 73 54
JER— NN S, RITEATZ A BT e
G R M5 HACMVE R 24 (TENFI
Z12) L TANFE) NG 3

b CMV-Fny-America.seq
CMV-M-Fujian China.seq

' 1|0OCMV—NY—AuslraIia.seq

. CMV-P1-Jiangsu-China

L CMV-C-Japan.seq

CMV-Pf-Hainan China.seq
E CMV-IX-America

T CMV-BA-Israel.seq

9

=]

CMV-Oahu-America
CMV-YNT-Yunnan China.seq
PSV.seq

B2 EFCMViEL CP ERKHEEFTIMEM
REXFRR
Fig. 2 Phylogenetic tree based on the alignment of nearly
full - length nucleotide sequences
of CMV CP genes
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% 4 CMV-CQELKCPEHECMVS BHICPHEES F 580 R B b8k
Table 4 Percentages of nucleotide sequence identities among the nearly full-length CP of
CMV-CQ isolates and other selected ones

. ANET 0,
VI e 915K s % ks e
subgroups Isolations Countries or areas Hosts GenBank accession CMV-CQ
WA T CMV-RB *HH China 7% 7. Phaseolus angularis AJ006990 98.1
Subgroup I CMV-PE [ China P47 % Passionflower AF268597 96.3

CMV-TFN HORH] Italy 7l Tomato Y 16926 95.7
CMV-ZJ2 HHEWIT Zhejiang, China # | Raphanus sativus AY 138992 93.0
CMV-SD w1 [# 11 & Shandong, China JHEE Tobacco AB008777 93.4
CMV-AB I i [ Korea #12% Gladiolus L36525 92.4
CMV-HLJ i[5 B2 JEYT. Heilongjiang, /R Squash DQ459481 92.4
CMV-YN H[E 2z ¥ Yunnan, China Fd JR Squash DQ459482 93.6
CMV-BD H1[E China % /I Cucumber X65017 922
CMV-M " [E 47 % Fujian, China AN Uncertain AF268599 92.8
CMV-P1 HH[EVT 5 Jiangsu, China Yt/ Garden Pea AJ006988 94.0
CMV-Pf 1 [ 79 Hainan, China X9 R Passiflora edulis AF368192 94.0
CMV-YNT 1 27 Yunnan, China JH ¥ Tobacco AJ239098 94.9
CMV-Fny *(EUS.A ANHfi & Uncertain D10538 94.7
CMV-BA DL Israel /N YL #E Musa acuminate U43888 94.7
CMV-Ix £EH USA i Tomato U20219 92.8
CMV-NY CH) IV Australia AHfisE Uncertain U22821 94.7
CMV-Oahu EEUSA 7 # Banana U31220 92.2
CMV-C H A Japan ANHi%E Uncertain D42079 93.2
WPH 1T CMV-Ynb 1 [H 2 ¥ Yunnan, China JH . Tobacco AJ242585 77.4
Subgroupll  cMV-XB v [#45 & Fujian, China 7% Banana AF268598 77.8
CMV-Q KA Australia AN Uncertain M21464 78.4
CMV-WL EHUS.A i Tomato D00463 77.6
CMV-SN WOKA)IE Australia AH5E Uncertain 022822 77.6
CMV-KI ZEH USA JH % Tobacco 712818 77.6
CMV-TRK )2 K] Hungary AN 52 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 e L

CMV eSS RN 2 A0 1 i LA B B A B —, MRH L3 2 v, Il 2% )
Moy BKEEEIE D HT. dSRNA 4387 RT-PCR. IR AAS MAZ R IF AN MT 55 )51k, vk CMV 40
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% B FE S AEAE CMV T Al CMV T B S 4t .

AHFFEHIE FIIC-RT-PCREL A (Jansen et al., 1990) , M EgJIEE i 3 1 B CM VT 4 K. CPE [
(CMV-CQ) . JPAILEERI, CMV-CQ CPEEH WA AIHICMYV 1 43 B HICPIAZ T IR 41 [R5 1
B2 = T 5 CMV T 2 B CPRX T R P A R IRIE P, Hrh S E M CMV T B 7R 550 34 (CMV-RB)
(A% IR P 4 YR T B o M EECMVIE & K CPEE N IR P 4 R4 R AR, CMV-CQL CL 4
CMV 1 43BNy, R BYECMV 1, A x4 1 S ELISAK I 45 AR & . %
1A ZR PN A HE— 20 I SR E R X B3 ECMV 1) 7> 1748 5 B9 5 T Al
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