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H E. [¥%] ZAFRBMH 4 (cymbidium ringspot virus, CymRSV)& — X & 2 ¢ E ki, &
#REENEESE, [B] L4 FMiE. 2HESEETENH CymRSV 454 H L4y
sEbm k. [Fi%]) @ikt 54 CymRSV CP AR A7), A1/ & AT Ri&it 3 35| 4484t
FHALTR S, FRAT 145 bp 69 34T 5 5] Bxt 5L 69 A 5| #0 BARAT A, VA ¥eAT /T ) A AR
fRMEa ik, Eatrfmik, FRALRBE. -, Bedfm AR, [(ER] Z2314)
CymRSV % Bf % %% & PCR (real-time fluorescence quantitative PCR, RT-qPCR)#& | 7% & Fa M fy 42
AT A S0 69 RARAS B FRFT 35 1 copy, RAKAE A FRIX S copies/ul, & i 4% - A&tk X R (reverse
transcription-polymerase chain reaction, RT-PCR) % # & #) 10°—10*4%; 47/ ¥ & y=—3.332x+40.371 2
T, CAEE# MLt xT SRt % & RIF, ¥ IEH 99.6%, AKX AR A 0.999; 5 3hie 54+
T s R 3 A ¥ wh 4R, MM A 5% k20 A B ka1 & 5 MR CA R F A 4390 T 0.6%,
T EMARTHEIT. FIRZT R 4 ERFA B 20 A ZHEHASRATER], FAETRE C A
2331 Ay ek, MAHFRBAEMSRERBAY L, [44£] AT TagMan K4+ 49 CymRSV 5%
Bt 5 8 & PCR AWM 5 ik 69 I B 2, 7T 4 R 2 76 CymRSV & & 694 i ) 5 A5 b5 2 4R 44K
RE#,

KEIR: LK HEMKE; TagMan 384T, F AT %X ELZE PCR; £4
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Development of a TagMan-based real-time fluorescence
quantitative PCR assay for CymRSV

SUN Aiqing"?, WANG Lihua™', YANG Xiumei', XU Feng', ZHANG Yiping', SU Yan'

1 National Engineering Research Center for Ornamental Horticulture, Yunnan Key Laboratory for Flower
Breeding, Flower Research Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205,
Yunnan, China

2 School of Agriculture, Yunnan University, Kunming 650091, Yunnan, China

Abstract: [Background] Cymbidium ringspot virus (CymRSV) is an important phytosanitary
virus, which is seriously harmful in the world. [Objective] To establish a specific and sensitive
assay for the quantitative analysis of CymRSV. [Methods] According to the highly conserved
region in five coat protein gene sequences of CymRSV, we designed three pairs of primers and
three probes, and then obtained the target sequence (145 bp) and screened out the optimal
primers and probe. We then used the target sequence as a template to construct a positive
recombinant plasmid and established a standard curve, on the basis of which the sensitivity,
specificity, stability, and performance of the established assay were explored. [Results] In this
study, the established RT-qPCR detection method for CymRSV showed that the minimum limit
of detection of 1 copy for the positive plasmid standards and the minimum limit of stable
detection of 5 copies/uL, demonstrating the sensitivity 10°~10* times that of RT-PCR. The
standard curve was y=—3.332x+40.371 (R*=0.999), which showed a good linear relationship
between C; value and logarithm of copy number and the amplification efficiency was 99.6%.
The assay showed good specificity as it generated no amplification curve for other 5 common
viruses. The intra-group and inter-group coefficients of variation of C; value were less than
0.6%, which suggested good repeatability and stability. Furthermore, the established assay was
employed to detect 20 samples of 4 orchid species. The positive control showed an
amplification curve at C; of 23.31, and the negative control and the samples showed no
amplification curves. [Conclusion] The successful establishment of CymRSV RT-qPCR
detection method based on TagMan probe can provide technical support for the accurate
detection and scientific prevention and control of orchid CymRSV virus.

Keywords: cymbidium ringspot virus (CymRSV); TagMan probe; RT-qPCR; orchids

>4 78 I BE i 3% (cymbidium  ringspot virus,
CymRSV)WLFR A K ACHE 22 ABEH B . == BRI
RS, WA AT A g 2 L KA
M EEASCLZELREY, B AE
Y B B 2 6 M\ B % B JB (Tombusvirus) 5 B ,
1963 4F-1F ¢ [¥] B & A 2 2% (Cymbidium) E 4 1
wERBM, RYZe e, RN .

B, et WA, BERL. MRS, DURAESE
Ath, | Gy BTE SRR, S BT A T
CymRSV &R E , il . A5y .
- 85 W K P A T T A
. JEASEA WA, CymRSV H BT ZAE M |
At 3 YN RN e 26 N 4 b 2B, TR TR A 4
LDk AT R A A 1 k= e 1 o
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TEZAEH I DR Gy rh, — Sk e VRS B 1Y IOk
H R A R 152 5 MR 306 56 1 B 4 1)
Wit R 22 R P Ah o IR E ) 2 ook,
FPes . ZRAEECDIAE ™ it 1 B PN A1 57 5 Rl Jo A2
TAREE, MG T — L R B Y R A R
JURE 5 T340, W == 45 2L BB Y TR 95% LA
R ARG, KIS S SR s R
FEEEC, UL, AFSTEST E KL S R CymRSV
RO A ARATH O BT g B SRRt L DR UE I H
122 407 i o i Y O

BT, 25 AR 7 Wk A 46 48 s A 2
HL 7 B R R | IR B2 W 9% (enzyme linked
immunosorbent assay, ELISA)FI¥i#% 5E 354 549
% ¥ P 34 (reverse transcription-loop mediated
isothermal amplification, RT-LAMP) , i 5¢- R4
litpe =S (reverse  transcription-polymerase chain
reaction, RT-PCR)FISEZH} ¢ € & PCR (real-time
fluorescence quantitative PCR, RT-qPCR)%:7'%1 | H;
W, SR RE B PCR H AR DR e | skl
FESPER . RS0, BT A
SPNBG BRI BB DR  SA  BE ER
IR RV 420 P A A ARG T AR P 2 G
SR At EE U A AN
gk smUS S BT R kR R A ]
CymRSV J& RNA HEHRETRE, 755 K AL R,
N Ah2 5 AOIFSE B 22 4R R E RNA TTEER K st AL
2, AR AR R I REAZ, H
HIAA MR a A 2B T CymRSV #Y RT-LAMP
RT-PCR % & K vk J 22 Jo 40 1A fo 8 A il 325 5
Shahzad %K ] SYBR® Green AH X & ft 52 I 9¢
FeEKE I AH EL s CymRSV 45 4 R % (A #54H7R
BLLL K B3 P EDSL.NPRL il PR2B )ik K
-, DA Al gt — 2B 05T T AL AR TR e PGPB
Xt 4 B BE I RGP VR R fh 2 #L 22
Agdia A FIF & T CymRSV () DAS-Elisa f

IR &, R W T R i A R A A
ELRL b B ARG 7 ik 5 B0 R R B AT BR
JEH: CymRSV A e 8 (4 7400 e 0 mx 2T B
H R ERREI A . BT TagMan #8411
SEI e E B PCR SRS T i e PR 2 e By
RER, AHET HABAI A, R R A
SRS A 0 A I B A REAGE I i
FBCRIE R 5 AR . DRI, AR L s ==
HMiAb, BIEEET TagMan 41 CymRSV 5L
AL PCR KRk, b I B O o]
SECSFPET . SCBU RE B /AR R ORI AR e
L R R AR AR S

1 MR5r%

1.1

&Y CymRSV 5 & 19 BH X5 BEAE 1
Agdia A ], flt FREBIE > 0 7ok B 2w 4 e ] a5
22N H], % RT-PCR £l CymRSV FAYE

RNA #HGAF & Mini BEST Plant RNA
Extraction Kit., Sz %% 551857 & PrimeScript RT
Reagent Kit with gDNA Eraser, PCR ] &
Ex Taq. M [EWidi & Mini BEST Agarose Gel
DNA Extraction Kit ver.4.0, #fEZ A pMD19-T
Vector Cloning Kit, Escherichia coli DH50, /#3%
Agife . Bk £ BG4 Mini BEST Plasmid
Purification Kit ver.4.0 . TB Green 2:%¢ Y1l 57 &r
1 TagMan 5 SEB 28 7 PCR &, FH
BEAYHARAEE)A R AR ; CymRSV HEf
MG &, Agdia 24 A o SEIFSOGE TR
BERE BRI, Bio-Rad A vl iR RO,
Thermo 23 ) ; B TAES, HIMEHERSKHEAR
AR
1.2 514, R¥Higit 5tk

M NCBI H1F# 5 4~ CymRSV 452 A
(coat protein, CP)3&[A H BiF 41, 4 DNAMAN
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Fo 48 v B PR SE X3, Bl Primer 5.0 B4
4 S f 2% % 5E it PCR 51 ¥ %t 2R % it
CymRSV [ 3 XJRE 545 | ¥ EEr, 376 NCBI
HEFT Primer-BLAST X, DUAPRIES|#HESR
P R IRE H BEAEYHOR JE 50 A BR2A \ 1
RNA G & o S s ) G 1 B 1 S Bk
i RNA I 25555 ¢DNA, 88 PCR 272!
TEIE 3 Xt 5| d AR R B 7 vk B A 5
FE, ¥ TB Green 1 2¢ G150 & i B 5 7k
Rl 3 X5 | e, PR RE = A 52 0 R
— g%l IR I HY B ROR S S G K
HOU R RER, FREAanER 1 R, 5-im i A T Cy’
DI A, 3"-u A T BHQ 3 VK 3L A&
519 B AT S5 B A T AR TR () By A5 BR
AT AN G

1.3 RNA ZEUR 3R cDNA &5

U = R AR A B 50-100 mg, R
P RNA $R B S b > i R it A 7 8
RNA $#2](, I 583545 cDNA, —20 °CIRfF
.

1.4 mERRMIRERS &

Ll cDNA Aftk, H519%F CymRSV-F/
CymRSV-R #if7 PCR ¥ 4. PCR S ik &
(25.0 uL): 10xEx Taq buffer (20 mmol/L) 2.5 pL,
dNTP Mixture (2.5 mmol/L) 2.5 uL, Ex Taq
(5 U/uL) 0.25 pL, CymRSV-F (10 umol/L) 0.5 L,
CymRSV-R (10 pmol/L) 0.5 pL, cDNA 2 pL, RNase
free ddH,0 16.75 uL. PCR S )i £544: 95 °C 5 min;

x1 SIYMRHER

94°C30s, 58°C30s, 72 °C 1 min, 35 PMEH;
72 °C 10 min; 4 °CfRild. PCR /¥4 1%3hg
B S FL VK AR AT B — H B 2%, e TRl ik K 4
o Atk 5 )% 4 5) pMD 19-T Vector, Jf4%
Lt RGP DHSo &2 S 40Ma b, vk 48
HUPH P e B T B kL, 264 T A TR (L)
JBE 0y A BRZA WA T I 5 o 4400 1 A ) S5 s
Hind I A7), #RE0) P 5 L #1755
WG R P UK R IR, 448 g [ 5™ {of T ol
ST E R, BT -20 °CIRAFA

FH 3 060 BE 3 D0 e e Tl ie o R vk B Ry
17.3 ng/uL, pMD 19-T ZAKIHIEECH 2 692 bp,
FEAIE - 34 7 F 58 660 Da/bp, 34 )™
YR /N A 145 bpo BERCTHRE & HROAS N 23 PR % D1
B (copies/uL)=Fal {R £ 15 %' H %5 (6.02x10%)x &
B JEE (ng/uL)x 107°/(660 T 41 b i L 4), M
A BRI = AT S B A AT S
BRER . 1A 5 DIECh 5.56x10° copies/uL,
B AR BN 5x10° copies/uL 1F Hy JFRIbR 4E i o
1.5 AKX E= PCR MK RBIMKIL

PL cDNA Wit , H514%F CymRSV-F/
CymRSV-R Fll#E% CymRSV-Probe #1735 H}72¢
Y68 i PCR ¥ B4R R AR AL, R A 5
25 BIXHER KR EE (58 60 Fll 62 °C) ., 54k
(1. 10, 20 1 50 pmol/L)KZ¥REFHE (., 10,
20 Fl1 50 pmol/LYHEATHLAL , HEHES 34 K i i C,
B AP 4% Hh 26 1) ¢ S5 5 (relative fluorescence
units, RFU)Hf & fre {418 KRS [ IREH R .

Table 1 Primers and probe information

519 % Fx 5191751 P

Primer name Sequence (5'—3") Fragment size (bp)
CymRSV-F CGCAGTGGGTGACTTATT 145

CymRSV-R CGTCGTGGCTGTGGTAG

CymRSV-Probe CACAGTAACCTTCTACGAACCGCAACCG

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn
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1.6 SN

DL CymRSV B FE i R FH 2 XF BE
RNase free ddH,O A7 BHAPEXT BE, LUK I #8545 4
22 A8 B (cymbidium mosaic virus, CymMV) ., A
2% I BE K 7 (odontoglossum ringspot virus,
ORSV), % JKAEM %7 (cucumber mosaic virus,
CMV) . HH 4% i 9% B (tobacco mosaic virus,
TMV). & A TBEL % 7% (carnation mottle virus,
CarMV) ., A & B39 5 (lily mottle virus, LMoV)
(Ll cDNA SRS 5, #£4T CymRSV [45E
i 22 6 | PCR SRl .
1.7 ERKHXEE PCRIRERMZEET

JH EASY Dilution i ¥ 1.4 3815 CymRSV
PR BORL AR A S R0 IR AR, #5210 RS 45 LA R
HAF A 5x10°-5%10" copies/uL 3% 8 MRS, LU
8 AN HE e B Pk JFORAR 1 b D9 AR , LA RNase
free ddH,O MBAPEXT R, MAEMERE 3 IR, U
1.5 RALAT I 1 R A 5 AR 61 T TagMan SEETE S0
FEt PCR Kl 132030 /229 i ih £ PCR
P IGIE A BE(CAH) , LA CAE AR, logo (5T
HEPE DL i AR b A v i 2. AR AR S ¢
JtxE it PCR PR ZR AR OC R AL, R 1Y
AR A I IR I VR A R
1.8 REEHN

Fl EASY Dilution P4 10 547 H B B i BR 1)
5x10%5x10" copies/uL () CymRSV JFKiFx i &
RBR (RS E S 3 ), FIAL IS A iR R
T2 e i PCR 93, THREZE AR R
M CymRSV W RBE . Foh, M ERE T
WA T RT-PCR A&, PCR =¥ 28 1 %3N bl
IR RIS UE, 5 TagMan SZR} 96 G E & PCR
HUSME R 25 SR AT 8
1.9 EZEEMHIAKE

U CymRSV JFRIARMES 5x107, 5x10°,
5x10°, 5x10° Fl 5x10% copies/uL 1E Jp Mtz , M

FH B 7 () S22 T PCRAA R S Sk AR A 7
P, WUEIZ TR E R . NI ] A
PRI A E A 3 W, Y CAE . Frifidw
7 (standard deviation, SD)F14E 5% R ¥ (coefficient
of variation, CV),
1.10  FH (8] e ek 4 1oz FH

T B K 22 w0 i B AL R B g e
212 Bk BEE S bR, 0L 2 R B
1 BR3E 20 BRAFAL, H2HR RNA 2GR &
e R @ UL B 2 AR B RNA I Bl o
cDNA., A RNase free ddH,O JyBAEXT AR, ik
BT it o BT B, A BT 58 225719 TagMan
SEF PG E it PCR J5 & #EAT AN A, I [R) s
K F CymRSV Hii& T J2 DAS-Elisa J5 ¥k & M
e, RHI% T RS

2 EREGHN

2.1 EBRAEEE PCRAFEBMKML

Kl 1-3 45 R 8K, 284 CfH . RFU [HHIZ
Ur M, ol A Ak g5 R 2 B KR E N
60 °C. FodEG|1WHe - 20 umol/L . #REH M BE
10 pmol/L, $5eZe Ny 1Y S 2 Y e & PCR i
FERBAR £ (25 uL) A : Premix Ex Taq (2x)IR &
M 12.5 uL, RNase free ddH,0 8.5 uL., CymRSV-F
(20 pmol/L) 0.5 uL, CymRSV-R (20 pmol/L) 0.5 pL,
PREF CymRSV-Probe (10 pmol/L) 1 pL, itk
cDNA 2 pL, SERF9E 2 it PCR e fE S 451 -
95°C30s; 95°C5s, 60°C30s, 40 MEH,
AR DR 5
22 HRMENER

PI#EHA CymMV, ORSV, CMV, TMV,
CarMV Fl LMoV %5 8 4L A i Bt () cDNA iy
#e, A RNase free ddH,O 1 Ky BT BE ,
RACH R R T R ek . 25 R WK 4 BF
7N, ANHERT CymRSV HIRESh A B 8 dh 2,
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6 000 r
5000 ¢
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30007
2000
1 000+

Probe 10 umol, Primer 20 pumol
Probe 20 umol, Primer 20 pumol
Probe 10 umol, Primer 10 pumol
Probe 20 umol, Primer 50 pmol
Probe 20 umol, Primer 10 pmol
Probe 20 umol, Primer 20 pmol
Probe 20 umol, Primer 10 pmol
Probe 1 wmol, Primer 20 pmol

Probe 1 umol, Primer 10 pmol

Probe 1 umol, Primer 50 pmol

Relative fluorescence units (RFU’

Probe 20 umol, Primer 1 pmol
Probe 10 umol, Primer 1 pmol

1 T,=58 )CTARE 3R RELHRKAEESE PCR ¥ &%

Figure 1
at T,=58 °C.

5000 ¢
4000 ¢
3000 ¢
2000
1 000 ¢

Real-time fluorescence quantitative PCR amplification curves of different primer probe concentrations

Probe 10 pmol, Primer 20 pmol
Probe 20 pumol, Primer 20 umol
Probe 20 umol, Primer 50 umol
Probe 20 umol, Primer 10 umol
Probe 10 umol, Primer 10 umol
Probe 20 umol, Primer 20 umol
Probe 20 pmol, Primer 10 pmol
Probe I pumol, Primer 50 pmol

Probe 1 pmol, Primer 10 pmol

Relative fluorescence units (RFU

Probe 1 pmol, Primer 20 pmol
Probe 20 pmol, Primer 1 pmol
Probe 50 pmol, Primer 1 pmol

2 Tu=60 °CTAE G| MR KE LK AEEE PCR ¥ 15 &

Figure 2 Real-time fluorescence quantitative PCR amplification curves of different primer probe concentrations

at T,=60 °C.

H CAE/NF 35 MER, HAFES B-H ¥R
MY B2, B CymRSV A6 I 45 5 B
1T Ll 2 A T 235 2 kg B R B A 5 Tk R S
PET
2.3 FRAEmZE

Hy ST AR v R 4 3G h T En (18 5), Bl

& CymRSV 1R 48 DUEEAR , C B & Wi 1
HWEZ [ 2RI R (A 6), PRtk
RERK-3.332, HKXRECH R=0.999, ¥ 5L
ZH E=99.6%, HEAL T RN y=-3.332x+40.371,
S5 5R 0 BT g ST R A R i 2 O i 2 5 0 B vk
JE Z R AH AT . HERR
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5000
4000 [
3000
2000
1000 |

Probe 10 pmol, Primer 20 pmol
Probe 20 pmol, Primer 20 pmol
Probe 20 pmol, Primer 50 pmol
Probe 20 pumol, Primer 10 pmol
Probe 10 pumol, Primer 10 pumol
Probe 20 pmol, Primer 20 pmol
Probe 20 pmol, Primer 10 pmol
Probe 1 umol, Primer 50 pmol

Probe | umol, Primer 20 pmol

Probe 1 umol, Primer 10 pmol

Relative fluorescence units (RFU’

Probe 1 umol, Primer 1 pmol

B3 Tn=62°CTAE IR IRELIRALES PCR ¥ 12k

Figure 3 Real-time fluorescence quantitative PCR amplification curves of different primer probe concentrations

at T,,=62 °C.

5000 f W it
4000 f y o

3000r //

2000 ¢
1000+ BCDEFTGH
oL : —

0 10 20 30 40
Cycles

Relative fluorescence units (RFU)

4 EHRXTEE PCRFFMEGNY 182k

Figure 4 The amplification curves for specific
detection by real-time fluorescence quantitative
PCR. A: CymRSV; B: CymMV; C: ORSV; D: CMV;
E: TMV; F: CarMV; G: LMoV; H: Negative control.

24 REEHRNER

I FH BT 2 57 Y RT-qPCR A B I 45 F %
CymRSV JRGTEEMY 10 AR LA BE BHE SRR i
ol R S AHORE S AR, 25 SR S R S (ERAG: HE PR A
1 copy, A ERH RN 5 copies/uL (&l 7), i
RT-PCR A6 I 21 1) [T v b e (A R ok B 1Sy
5x10° copies/ul (& 8), WA HF5Y 81 1y
CymRSV 32 26 6 5 it PCR RN 75 Y R A5 2

RT-PCR R 1) 10°-10* fi5 .
25 EEMHREER

PL CymRSV 5 A~ (5x107,5%10°,5x10°
5%10° F1 5x10% copies/wL) % BHPEBR U b AR
#E4T TagMan 5250 E 7 PCR &I, 435146
WEIZ Ty ¥ I HEZE P A4 1) i 2 1 | R e Pk
Z5RNER 2 PR, CHEMZ R REAEHN 54
6] B A2 MR P N T 0.6%, R X

2000 +

o
(=
(=]

=]
S

Relative fluorescence units (RFU)

5 EETRATEE PCRIRMEMLKY 1Lk
Figure 5 Real-time fluorescence quantitative PCR
standard curve amplification curves. A-H:
5x10%-5x10" copies/uL; I: Negative control.
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— Cy5 E=99.6%
R=0.999
307 y=-3.332x+40.371
25
i
20t
15}
10k

2 3 4 5 6 7 8 9
log,, GRIH )
log,, (starting quantity)

6 SKATRREEE PCR R L
Figure 6 The standard curve for real-time fluorescence
quantitative PCR.

CymRSV kI H A i 1) 8 52 M AR e 1

P EE ST Y RT-qPCR HEARMERATE . FTEEME S .

2.6 HEHEFERN LR
IR IR R A SR X 20 NG FR R RE

bp M A B C D E

S
(=)
f=1
(=

cence units (RFU)
W wn
] >
S S
[a] [a=]

2 2000 /

Q

= 1000} J

= A/B/c/v/5 /v o /¥,
& oL — K
% 0 10 20 30 40
=1

Cycles

7 KATRAEEE PCR R GUE AN 18 fh 4%

Figure 7 The amplification curves for real-time
fluorescence quantitative PCR sensitivity detection.
A-J: 5x10%-5%10"" copies/uL; K: Negative control.

e BRI TR, BHAEXT BRFE C ol 23.31 LY
Mgk, BIPEXTRE AR Sk th B B h 4k, RH
TR Y 20 PR 22 FEFE S AR CymRSV ., [A] Bt
K F DAS-ELISA X% 20 NEESL AT M, #f

8 RT-PCR REEMRNLER

Figure 8 The sensitivity results of RT-PCR detection. A—J: 5x10°*~5x10"" copies/uL; K: Negative control.

*2 ERRAEE PCRENARNES 4K

Table 2 The repeatability results of the real-time fluorescence quantitative PCR detection

BH M S5 b 75 DT % N CH 2 CfH

Positive plasmid C, values within the group C, values between the groups

copy number FIME bRz 5 R F-HME Bt 22 5 R
(copies/uL) Mean Standard deviation =~ CV (%) Mean Standard deviation ~ CV (%)
5%x107 13.50 0.026 0.19 13.44 0.039 0.29
5x10° 16.82 0.074 0.44 16.76 0.089 0.53
5x10° 20.27 0.067 0.33 20.14 0.069 0.34
5x10° 27.30 0.016 0.06 27.19 0.101 0.37
5x10? 30.58 0.041 0.13 30.57 0.084 0.27
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fn ODgos ¥/NF 2 f525 X RE, Kl 45 535
FAME, DRIUESR A ST @571 RT-qPCR Jriks
DAS-ELISA Jy ikl &5 5 — 80, Ao &
D550l R FHEEAE Y CymRSV R i 20Uk
W, AR AE I BE SRR L DR AEAZ ORI R Y
CymRSV 5 75 i o7 FH A5

3 WREER

ERT, BifE W 2 55 22 JEAE 2 BRF T 9% U
SEAGIT ARG, 95 B E S BR AL R R
KM EE, W H AT LRI R AR BR N R
TR A2y, I CymRSV 25555 #5055 1Y FL &
B, RREE . RIRT AR R BETE R
CymRSV 7EFC [ i A DLAGE , (HmIE > | 322
L EMAMEEENEREAE . WE. &
VRN ARAEM I T A, N 2SR ) R
G AL R 2 #E AR AT A, il B CymRSV
AR R Zouik, X 2228 7= A e Ve Y
&G E A, i Hollings M AYH1E , CymRSV
WS ERIT R LI R R E R A
%5 CymMV., 5 2 BEREE ORSV & &k
Yo A IRGY 5 AR A R, MRS
SV T AN £ P = S I e S PV N
SKhnsEX; CymRSV g Wi, LAB5{E CymRSV 7E
N R A

H BT & 38 B9 % CymRSV 56 #1132 W £
R EFLZHEGRIEIRNES  ELISA %1 RT-LAMP
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