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Establishment and application of a fluorescence real-time RT-PCR assay
with an internal control for detection of murine norovirus
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[ Abstract] Objective To develop a rapid, specific and sensitive fluorescence real-time RT-PCR assay for detec-
tion of murine norovirus (MNV). Methods A pair of primers and a Tagman probe were designed targeting highly con-
served sequences among MNV strains , which are located at the open reading frames 1 (ORF1)-ORF2 junction region. The
internal control (IC) was also designed and constructed to determine false-negative results. A real-time RT-PCR assay with
the IC was established for MNV detection by optimizing reaction components and conditions. The standard curve was plotted
based on the linear relationship between the amount of plasmid DNA and cycle threshold( Ct) values. In addition, the speci-
ficity, sensitivity and reproducibility of the assay were evaluated. 344 clinical samples were used to determine the efficacy
of this real-time RT-PCR method. Results The specificity test showed that this real-time RT-PCR assay could specifically
detect MNV and had no cross reactions with mouse hepatitis virus, Theiler’ s murine encephalomyelitis virus, Sendai virus,

pneumonia virus of mice, reovirus III, Hantaan virus and lymphocytic choriomeningitis virus. The standard curve showed
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fine linear relationship between the amount of plasmid DNA and Ct values ( correlation coefficient r* =0. 9986 ). The devel-

oped assay was sensitive enough to detect as low as 10 copies/ L. The lower quantification limit of MNV was estimated as

1.78 x 10 > TCID,,/mL, which was 10 times more sensitive than conventional RT-PCR method, and 100 times more sensi-

tive than virus isolation method. Both the intra-batch and inter-batch coefficients of variation were less than 2% based on 5

repeated intra-batch and inter-batch test of 5 samples. 344 clinical samples were tested by this developed real-time RT-PCR

assay and showed a positive ratio of 29. 94% (103/344). Conclusions This real-time RT-PCR assay is a specific, sensi-

tive and reproducible assay. Moreover,the internal control in the real-time RT-PCR system can be used to determine false

negative results. This assay could be exploited for routine detection, clinical diagnosis and epidemiological survey of mouse

norovirus.
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TERN B E SR 15

AWFFEARIE MNV ORF1-ORF2 4545 X s i <
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JERE it RT-PCR AL T7 v AR EI4 SRRl
125 2 54 R R ) B L I RE (PCR 7 48 KA =
RS ) it e, AN AL BE A8 AT R0 M A A o 4 41
Yy e RekE G 1R R 22 BT i A BB AT L
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oA A N, B RS DU o
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1.1 RE EE SEMIERER

MNV Guangzhou/K162/09/CHN Ef #k i 7S 52 16
FOTE AT, /NI 28 5 (MHV , ATCC VR-246) |
/BN BB 28 75 (TMEV, ATCC VR-995) il 5 %%
£ (SV,ATCC VR-105) ./NEUI %69% 8 (PVM, ATCC
VR-25) " 5 25 111 %Y ( Reo-3, ATCC VR-232)
W [ 5 [ AU A 0 R R R s, /0N B i 2R
B (HV) PUFCA WL R ICAE P 2450 B0y A R 7 4
FER AU B 27 A AIE H It A (DUME B DU R ) KT
JEE T, IR L A0 e Jk 25 ARG 2% 995 75 ( LCMV) ) A% TR
F £ 24 R B B B RAW264. 7 2 il
(ATCC TIB-71) W [ 3 [ #t A fif A= ) T b O3 8
Lo KBFFH E. coli DH5a, BL21 | lambda W 12 {4
DNA (N DNA) Fl s B 4A& pMD19-T W H E £ T
FE(KIE)A R T (Takara AT ) o &H MS2 B
PRACFEHE (1 R 9 2R TR 404K AU2 W B LU R B
PRI L o I RAEAR TR T 2010 4F 2 2013 4FARSE
BT AR L At 0l = E R R AR A
TR A TR A4 /N BR R /N B J0 AR 42 15 140/ B
B BN, - 80°C IRAE, I RFEATL 344 {57,
1.2 S|¥FnEREtigit

M4 GenBank H1 USSR 1) MNV-1 (5 5% 5
AY228235) 4= 5L K4 7 41, 4 BT B2 - SF ) ORF1-
ORF2 454 DX 38 A S 46 I #E X , K FH Primer Express
3. 0 24 ( Applied Biosystems 23 A ) B i1— & &F Xt
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ORF1-ORF2 254 X8 95 i PCR 591 Taq-
man $E4T, 3-8 Genbank 19 Blast 2445 NCBI %X
*z1 519775

Tab.1 Nucleotide sequences of the primers

PR Al MNV 2208 7 510 0647 LU A, PRAIES [ A
AT RS R P, 5 I ARET RS R 1

Elk B A5 - 37) HrE/nt TR bp
Name of primers Primer sequences Location Amplicon size
MNV-F TCTGTYCTGCGCTGGGTGC 4983 - 5001 96
MNV MNV-R GCTGCGCCATCACTCATCC 5060 -5078
MNV-P FAM- ATGCTGAGACCCCGCAGGAACG -BHQ-1 5017 -5038
IC-F CGAGTAAGTCGCTTAATGTTCGT 25734 -25756 101
IC IC-R TGTCGTTGGCGAAAAGTCATT 25814 -25834
IC-P JOE-AAGCAGAGAGCAAAGGTGGATGCAGATG -BHQ -1 25761 -25788

1.3 AWt EH&

J T WG B RT-PCR S0 A B B P 2%
S RATTN B RNA BOR B I Bl 45 T M Ar,
PEH—B% lambda MEF A DNA (N DNA) 75N bR K
FLR (&S5 R J02459) 53 X BeF 91 it —&
RO AR B 5 R EE , IR 5 | RS T 91 fn 5=
1 FR  JEST R S I 98 8 i PCR KGN 7 1%, 7E
LRWESI IR 5 A A — AN B V)7 55 Hind 111
(Takara v F]) ,PCR #4 J5 4 3 Br A MR FE N v 3|
pMD19-T £ ik I, fif V1 J5 5 W v [ 2] 3 3k 24k
AU2, 152 N DNA F Bt i A% R 80k f 3R 6
HARIE AL PRI FEE BI21 AT S Rk, 3015
4 N DNA RNA [R5 #EFEURL (B FH RNA g 84
TORE) 120 B BURL A 2 b, SR FH G 5 5 B2 6 32
B ITIEX AR HEAT 2l Ak, ST 1Y 9O 28 i RT-
PCR X N FREEAT E &
1.4 FEZERN

FEREFE T RNA B934 32 Trizol ( Invitrogen o
A), S ED) BV BT, B M A 2SR
e B THI A9 7 5 TR A 3L, 7 e A FEAS (Y B0 A8 TR
AE & K Y PBS, Wi 1R 2, # B M 120001/ min
B0 10 min, B IERGE A 0. 22 wm JEE (Pall 2
Al ) i uE, BUE W IETT RNA Sk, B0 R
B A NARIRIE S 55 SRR R
1.5 MNV AR &Rl &

PAFEER ) MNV RNA AR, FH PrimeScript™
One Step RT-PCR Kit Ver. 2 i &#E47 RT-PCR, JZ
WAKZ K : Enzyme Mix 2 pL,2 x buffer 25 pL, [Jif
514 MNV-F (10 pmol/L ) 2.5 pL, Fii#5[4 MNV-
R (10 pmol/L) 2.5 pL,RNA 5 pL, il RNase free
dH,0 % 50 pL, &R 4 F:50°C 30 min, 94°C 2
min, — MG 94°C 30 s 55°C 30 s.72°C1 min, 3£ 35
AR, feJm 72°C ZEAH 10 min, SO A3 H AR/

R BRI R & ik B i R B R bl 5
) F BGE RS pMD-19T 544 , I 1L % DHS o 52
BAET, HEH Amp (4 LB BB i ik B 72
B, PCR S BH M v B AT, I 5% PH e B 41 5 i)
FYE, SR H BGR R & (Omega 28 7)) $2 B
WL B S8 AN BE TN v B S Al B AR R N I
HA T 75 DUEL, #5 DUEL (copies/pl) = 6. 022
x 107 (copies/mol) x DNA ¥ (g/pL)/JiiE MW
(g/mol), Hh, MW = DNA B % (bp) x 660
daltons/bp , DNA {34k = AR HI S + A
JF YIRS
1.6 ESWNIRSEWNLEE RT-PCR &l A EHNE
ST

Z:H8 One Step PrimeScript™ RT-PCR Kit ( Per-
fect Real Time) 255 45 150 B C ][] B A6z P9 e
FIMNV 265 8 RT-PCR KW AR &R, MNV AT
AR Rl RNA B DL K25 A L5141 eS| 4 A
Taqman FREF [ BF A S A4 Z& Hr SR FH AR P43 XoF
Z# Y RT-PCR AR R H 5| #) Al TagMan #REF
WeEE HEAT LA 8 ) L #R C (B AN 2¢ Y5 B2 184 B
(AR R 5 15 SOOI W22 (H, ARn) KA
T I Al 25 S 5 SR FH AT A 1 % s I 1 18 Ak B A
PRI EGATIEA . R T PR UE N ARSE G 1 2 B 5
F14) T T 228 1S A R X 35 PRI 0 s i Py o
PR A AT A R B2 () MNV % 2
(1x10° ~1 x 10° copies/pL) 5 A [l e B 1) bR
FERURL(1 x10° ~1 x 10" #5 U1/ ) 2 U R J , R
FBLEE T MR ARSI, LifE S MNV 4t
18 1 Fe /NP DU PR Bk B2 4 S AR 2R Fh s
(1) N BRASEAR IR 2
1.7 R4

K H 57 #Y gRT-PCR J7 3£ X MNV , MHV |
TMEV .SV . PVM  Reo-3 \HV #l LCMV () RNA #17
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Rl TIPS 2
1.8 EEhrEHE&NE T RN E

B BRIbR v Easy Dilution ( Takara 23 F] ) 45
10 RSB RE, 158 1 x10° ~ 1 x 10° copies/pL. &
GIFRHERAR . FIH 1.6 RIS B R N 2 Fn &1
E S FRREE) Cu i, LA Cr B AR AR, AR A
M BE R X B R A A, 2 B v 2K

B 100 WL MNV JR R R TR N 1. 78 x 10°
TCID,,/mL) , 10 f5#6 B 7% 22 7 B 3145 1. 78 x 10° ~
1.78 x 10 ° TCID,,/mL %% & ¥, K FH Trizol # B 4%
ANBREE R BEAZ IR , 42 L3R D5 IR HEA ARG ) 5 A A
T IR 0 1 v B RURREE . TRIEE SR A RT-
PCR J7 kil bl i &, 647 b #3055, RT-PCR
FA I 1A 28 R 2 5088 2 2% SCk™ R 47, MNV RT-
PCR P2 K/l 187 bp., 5 8 43 B 4% SCk'™ ik A7
BAE
1.9 EEHRE

XF5 03 10 £ RIVH R MNV A8 (1. 78 x 10°
~1.78 x 10 "' TCID,/mL) 7E [f]— U S HPtEAT 5 ¥
FENE SRR T4, RS
FE A RV Z [ AL AR 5 R B (CV% ) 5 %) ik
FESAT AT 5 YO E | [R]—RE 5 45 U 2 &%
RZ AL 5 R E(CVv ) .
1.10 I REFEARE

FIFH MNV %% 2 B RT-PCR Xf 344 {73 1Ifi PRAE
AHEATREI B3 FE S B A N bR [R]85 2 58 i %
PR AR B I, YR B 0 [ s 5 5 B A o R AT B P )
XFH 51 AEAR TR B R 28 5 it RT-PCR AR
i RT-PCR J7 3% SEAT R, LU 55 Wy 2 %) BH 14 Az
W PG EE R RT-PCR 73X 15 H BALB/c
F110 H ICR MNV H ARG NFEEME B NEY
1y Z REER L A5 BN FEIE O JUE it A B O R A 4
FERELFIEAT R, A F MNV % 8 78 /) U I 1
ARG O, AT LR A IEAZ Ty 1k B AR IR A

2 FR

2.1 JRAARAERMH &

F RT-PCR 434 MNV 155 K /N 96 bp 4
SRHE, 5HMBEMEBRERKNHF(E 1), 5
pMD19-T A% $2e A4 8 7 21 B bz, o 5 41 ks
PEFT PCR 2558 , 45007 K/N S WU 45 SRAHAT . 415
BRI F45 RS B 3 e 8RR YN 100% , 3%
W S B o it 1 2 B

E:M: DNA marker DI2000;1 ~4 kit : MNV ;5 Jkif . TR
B 1 MNV RT-PCR Hi kA
Note; Lane M; DNA marker DL2000 ;Lane 1 ~4; MNV ;Lane 5 :No
template control(NTC).
Fig. 1
MNV

Electrophoretic analysis of the RT-PCR for

2.2 ZEWX RT-PCR RMEHMRL

Zti AL J5 i ALE RT-PCR JZ W /& £ :2 x One
Step RT-PCR buffer 1II 10 pL . Ex Taq HS (5 U/pL)
0.4 pL,PrimeScript RT Enzyme Mix II 0.4 pL MNV
R b RS 2R EER A 0.5 wmol/ L, FREH 2R BE
0.4 wmol/L, NFs b FilfEg 4k BEE 40 0.4 pmol/
L, R 0.2 wmol/L, MNV RNA &4z 2 wlL, fil
RNase free dH,0 % 20 pL, W £544:42°C 15 min,
95°C 10 s,—ME¥FF;95°C 5 5,60°C 34 5,45 MEIR,
60°C TEARAS R RSO G, RHIUARIS 1 g 254
TE—RE PRI MNV FI R , BRAGIIE] MNV F5E5
PR S 2 R AR r) 38 1 A e S 34 i
e, RHZOGE B RT-PCR 1EH 984, n] HEMR R
FIPEAATE, G R LR 2, S INFR MRy 100 $5
D/ BB BAF I I 2, HAR S MNV P2 A5k
AYAH R, BEAE I8 K 22 Wil i B i, PRt P B
Mt B AR 100 $5 D1/ [0,
2.3 #HRMELKBER

K HE ST B 98 %€ B RT-PCR 7 3% MNV |
MHV .TMEV .SV . PVM ,Reo-3 .HV #l LCMV fJ RNA
HEATRI , 25 R bR MNV S BHPE S, F At 25 3 R B
PE, RIS B A RA R PE (K 3) .
2.4 FREMZREREBENE

LR 20 SR b 1 S 10 545 H A B 5 DB 1 x
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Delta Rn vs Cycle

1.000

IC | —
T ' NTC
6 7T 8 0 10 11 12 13 14 15 18 17 18 10 20 M 22 X3 M 25 28 27T MM NN % 9 4 5
mber
B2 MNV 565 i RT-PCR Al 2521
Fig.2 Results of real-time RT-PCR assay for MNV detection
Delta Rn vs Cycle Number

Delta Rn

Cycle Nurnber

3 MNV &L i RT-PCR #55HER I 25 2R
Fig.3 Results of specificity test of the real-time RT-PCR assay for MNV

10° ~ 1 copies/ WL AEARIAT IR DO E 7 PCR 37
B AR VLI 4 T LA BE 22 18] [E] B Y C (AR A
A&, TR AT BR (no template control, NTC ) B4 %
S M Z O BAPESS SR %07 125 1 B AR A I BR 2 10
copies/ Lo IARTHE it 4 B 15 D18 X B8 Ay Ak 4l
b, LU A EREL( threshold cycle, Ct) AZAARFREE ST
PG E 5 PCR BUBRIEIZE AR UEBTRLAE 1 x 10°
~1 x 10" copies/ pL Z A HAT RAFMLMC R, 45

JLE 5, HARPERAT RN Cr= -3.22 x 1g(#511
B0 +39.41 brfEfh 2Rt R - 3. 22 RIEA IR
YRR E =107 - 1 =1.045, [ BB0% N
104. 5% ,MOCHREL * =0.9986, BLA] PCR ¥ 3 %4
YA AR R R R R A6 ] 48 SE IOt

SE it PCR FRifEh 2K

BL100 L MNV JREER (1. 78 x 10° ~1.78 x 10 °
TCIDy,/mL) 43 5l % 6 22 1 RT-PCR i@ RT-PCR
FURT RS> B A TR, 45 52 6 & RT-PCR 7
BAT LIS E] 1. 78 x 10 = TCID,,/mL J5 7, 3%l RT-
PCR J5 4 Al LA £ 1. 78 x 10" TCID,,/mL %5 7,
TR B 7 1 T IR I 3 1. 78 x 10° TCID,,/mL %%
B, RILHEE B RT-PCR 70 R U 2% 18 RT-
PCR10 % , JRAHRES 15 7V 1 100 %,
2.5 ESHARER

IR 5 AR s TEAEAS AT A PR
HE P9 B At ) 8 PRI AR S R BN T 2 % (R
3) , RS FPOEE R RT-PCR ik EE M, ik
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Delta Rn vs Cycle Number

Deka Rn

Cycle Nurnber

i1 -8:1x10° ~1 x10" copies/ L FURIFRIES 9 AN IE
4 10 f5 R IR R FURLARIE T A9 E R 4 £k

Note: 1 ~8:from 1 x 10® copies/pL to 1 x 10" copies/ L standard plasmid, 9 : No template control.
Fig.4 Amplification plots obtained with 10-fold serial dilutions of the standard plasmid

Standard Curve

.....

ct

e

B 5

LogCo

10 475 2 5 T JEORLAR HE f (4 4 FH 28

Fig.5 Standard curve is calculated with 8 values ranging from 1 x 10° copies/pL to 1

x 10" copies/ L.

e,
2.6 IEERFERKENER

N FH 57 B9 MNV 28 % % & RT-PCR J7 i X
344 Py FEAIEATRGIN , 45 5 A 103 4 S B, FHAE SR
H729.94% , TEHIRATEKINA 6 13 Im IRFEATEDE
J6 RT-PCR 47 54 B MNV A6 0] 38 38 1 P9 A W 92 3 1
PR e e 1 i 4= A RIAFEAS TH A 7E PCR
PR T, XA R — A ali A 5 FOH P3G, S ke
A N ARAAR R MNV A 2547 356 H R B2 31X S 1y
FEAMABBAYE , FI 4 MNV B, 540 1 ASREAS N FR
B 18 2 (2 MINV A 7% A7 9 388 il 2, 475 )
S MNV B, EBIPEAY B B bR T PCR A6
WZAEE HE

KD E B RT-PCR A8 RT-PCR J7 %%
Ho 51 FE SR TR, 455 R %53 RT-PCR
K B BH R 39. 2% (20/51) ,58%5E # RT-PCR
Kt B BHPEZ K 49. 0% (25/51) , BEHATE I R REA
K 5% )6 & 7 RT-PCR i e 3% 38 RT-PCR 37 #{

N PG i RT-PCR % MNV [ SRk e
ANER T BEWEAS HEAT A 45 5k IRAE0E FE W 9 45
Wbk R s, FLUCR I R B B 25 AL /1N B
JHFREAL P 4G Y MINV A R, 20 Ik il B | U 00 i D)
A MNV, G551 L3R 4, FUTESE ] MNV 20 E
H RT-PCR J7iE8Ef T MNV K0 2508 A5 I N &
YRR REAS
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£R2 MNVISEER RT-PCR J5 1% 5858 RT-PCR J7 ik JGH5 00 B9 7 1 R L4

Tab.2 Comparison of the sensitivity of the real-time RT-PCR assay, conventional RT-PCR method and virus isolation

LORIUDIRES KM AEAR ( TCIDsy/mL) Samples
Methods 1.78 x10° 1.78 x10* 1.78 x10° 1.78 x102 1.78 x10' 1.78 x10° 1.78 x10~'1.78 x 102 1.78 x10 *
YOl it
Fluorescence RT-PCR( C1) 15.20 18.50 21.48 24.39 27.72 31.23 34.30 37.36 >40
%38 RT-PCR + + + + + + + - _
J9§TE4MES Virus isolation( CPE) 8 8 8 8 8 5 0 0 0

&3 MNV e RT-PCR 41 PN A1 4 [8) B 42 P 1 006 ) 2 SR

Tab.3 Intra-batch and inter-batch reproducibility of the real-time RT-PCR for MNV
N CtfH L o
BEA (TCID,,/mL) o Vilue X“]j;gg{i if/ﬂg SRR CV%
Samples N 5 3 1 5 value 2 SD

Intra-batch
1.78 x 10° 21.40 21.72 21.33 21.40 21.48 21.47 0.15 0.71
1.78 x 10? 24.29 24. 41 24.47 24.40 24.35 24.38 0.07 0.28
1.78 x 10! 27.53 27.76 27.87 27.75 27.73 27.73 0.12 0. 44
1.78 x 10° 31.18 31.42 31.07 31.00 31.21 31.18 0.16 0.51
1.78 x 10! 34.35 34.03 34.52 34.32 34.59 34.36 0.22 0.63
Inter-batch
1.78 x 10° 21.45 21.25 21.78 21.67 21.55 21.54 0.20 0.95
1.78 x 10? 24.21 24.01 24.87 24.67 24. 88 24.53 0.40 1.62
1.78 x 10! 27.70 27.15 27.80 27. 64 27.99 27. 66 0.30 1.13
1.78 x10° 31. 14 31.02 32. 14 31.71 32.08 31.62 0.52 1. 64
1.78 x 10! 34.15 33.57 35.13 34.94 34.87 34.53 0. 65 1. 89

R4 MNV R A RIS/ USRS H 19504

Tab.4 Distribution of MNV in the organs of naturally infected mice

i 2 5
= %3
R s TPER g WEE BB OB W BB W
Strain Feces - Mesenteric Spleen Liver Heart Lung Kidney Brain
contents
lymph nodes
BALB/¢ 15/15 15/15 11715 8/15 5/15 0/15 0/15 0/15 0/15
ICR 10/10 10/10 6/10 6/10 4/10 0/10 0/10 0/10 0/10
3 it i P, ©#E N ATz T IR R 12 B, Kitajima
\Y

Fl 2003 4F Karst ') 1 Y RIE MNV Lok, MNV
B B RS /)N B 1 R R A e 1 — AR R
MNV B 12 W7 32 22 30 2 4G 0 i 3 2 75 A7 7 B
MNV Ho A () 13 2% J7 25, 4% ELISA F1 IFA, It
A, Hsu AR D CHERRI A (MFIA) #3577
— o A 4 TR T 3 2 A 9k ) RT-PCR 7
AL IZWT MNV B A 30 2 EEH TR
WL MNV BIFEAE 120515 0T DA B e A6 22 ke
ANFEME A5 E MAN % (Hl T 24 PCR 74
FEYIEAT LK, IR ZS 5 7= A2 PCR =) R I 1
5 YRR, 1 AR B | T EL2 vk A R R RS
IFR] b AFFEBRRG . 290 E B PCR #RAETRIfE, PRk
T Ak, ELA R e 1 R R R Ry S, OF LR EE PCR
Je ARHR R RRAR T V5 YL i T BE 2, PR 35 i AR

2 UVHRGE TR FH PG 5E B RT-PCR A& MNV , ASHF
FREZITEA L, TSI AR BT, Al ke
PRI REAS FRAEAE A RT-PCR B3 30461 PR 71117 S 8%
HIB PR ZE S, T AL T Kitajima 8¢ 0911,
CA MR R, B TAE S A R R 24
RFNLAT , A A S AL B R v, — S T 5% B 25
20 PCR 97384, sloke b B R v AR iR 19 2225, 3
A 2 0 I A5 A SR RERE B AR R 2 AR B M
SR AE PCROREAR 2 B A bR AT A3 7R 41 B
PERY 3G, T PR SEEARTE R — & it ATy 1, i
22 kRN e N B A S R AR = S N S B
PCR Rl TGig 2 PR iR s B e ik, R & F
PUARIN S B 45 SR T LS, X — M BN K
FEFR | ARBFFE B T —BE N DNA FEFI1E N
P G I %) 1 9 3 PR, SR FH 2% T RNA ((Armored
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RNA) FiAR ) R 4K | MS2 W B A (1) 46 72 3
PSR A B A0 e 2 PR L e kot RNA 55
ZERII) RNA-FE L A4, B RNA SR EEAEIORE , 1%
99 B FEAORE ] USSR PRAR S o 2 A% W2 1) i it
T TR AZ TR 4 O — 2 B A T RUm g
ARWFFELL MNV & B R 5F 9 ORF1-ORF2 45 &
DX I I PR 15 | ) AR, FE SR S 00 3R %
J5 3 HBERSAG IS MNV , 5 b/ B 3 2 304 52
SRV, RAGESE B %y R I R AR o
FTMNV 95 5 1 R BUEE 53 511345 3 10 copies /pL il
1. 78 x 10~ TCIDs,/mL, JIr #4) 2 A s 74 il £ Bk /s .
AP HEeR, 5HALTT AT RO L, 45 R
ORI RUE HU M RT-PCR 55 10 17, FLis 2240
5 100 %, H A MRS G F WAHE PO RIE ] 4 AR
SRBINT 2% ,J7 ik RcE v AR RO
G RUSCHE R 344 03 & I N 25 ) RIS A S 3R A7 46
W RZIRA 5 A3 (1.5% ) FEALEAEM I L5, PCR
T & Az RE R B AR AR, (FL 1R I 1 1 o 3 32 B
WHFR XS T PCR A2 B2, MNV F 245
FIR R4, W90 Kk B/ B2 2R MNV 5 3 2
FEME RS r) SMHETE , BRI E 8 AT L
FEARIZH SR I 3005 FEAZ TR , A AR 5 17 Rp 8 1 Uk
YRAE" 0 F AT H %€ 06 E B RT-PCR 7 ¥ 4)
MNV [ SRS /I BRI 2 (5 R0 B 25 A TR, 45
RBRIZEMERE BN AY) T MNV YRR %05 T
HAh#s B A2, K AE i MNV 28 % i RT-
PCR J7 k04T MNV KU s, 26458 F1E 1 1 25 90 02
AEM R R AR AR . ARWF ST ST 1) MNV 2% 5
RT-PCR A& 7 1 4 S PR ot ORI w8 B2 Tk 4
BT AT AR, BEA R W s B v Y B 3
A HTF MNV H 5 W 6 A2 Wi T s A
& % X W
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