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[ Abstract] Objective To establish a reverse transcription nested polymerase chain reaction ( RT-nPCR ) assay
for detection of tree shrews orthoreovirus (TRV). Methods  Three strains of TRV were respectively isolated from fresh
feces of three tree shrews that came from the same field at different times. We designed and synthesized two pairs of MRV
L1 gene nested primers and established the system of RT-nPCR. The TRV RNA was extracted and reversely transcribed to
c¢DNA as a template for nested-PCR amplification. The developed RT-nPCR was optimized. The specificity and sensitivity
were tested. Finally, the RT-nPCR was used to detect TRV in 25 tree shrew samples. Results Taking the genomic RNA

of TRV as template, the RT-nPCR was able to amplify a specific fragment band targeting the L1 gene, while there were no
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target bands in the normal cell control, ( Wa strain rotavirus, hepatitis A virus, and herpes simplex virus). The RNA of
TRV was diluted by 1:10 to 1:10°. Each dilution sample was analyzed by the RT-nPCR. The minimum detectable
concentration of RNA was 0. 01 pg/pnL. The results of RT-nPCR detection showed that 4 of the 15 tree shrews were TRV-

positive in the survival group, and 10 of 10 tree shrews were TRV-positive in the death group.

Conclusions The RT-

nRCR assay established in this study is accurate, specific and sensitive. Therefore, it can be used for routine detection of

TRV in quality assurance testing.

[ Key words)

3L 3h ¥ % 910G 2 ( mammalian orthoreovirus,
MRV) 7£ 53 25 2% )& W 17 91055 2 B ( Reoviridae ) 1E
I 7 97 2% J& ( Orthoreovirus ) 55— RE™ | K 20
R 10 AT B WEE RNA, 438 3 SR A B (LL ~
13) 3 M B (ML ~ M3) K 4 /N BE(ST ~
S4), ARYRLL AN M EELE 1E PR MRV 43R =P il 3 Y
FehRUERR , 43500 ;134 1 B (T1L, Long) L7 2 7
(T2J, Jone) ML 7% 3 %Y (T3D, Dearing; T3A,
Abney) ', MRV ELA7 T2 W15 Fi%, 4. ¢ 5,
I AN R L RN E NS e I N TR
AR BT IO 2 0 i A0S 1 5 S K
e M RGURYE ML RGURYLE VI . Reo-
3 Y AT BN B 0 30 2R G il K i i o
I Ji 2 24 A R0 B8 PE 8] 5T M i 2% S e AR Fe e
PG 75 MRE B 4 28 22 G0 Ik e T 5500 4 0o LR 25177
Reo-3 7 J& [ h 2L 3K SPF 2% 52 40 /1N B4 43 11 351 H
Z—0

TAFER ) 5 (tree shrews ) HH T HUER B9 24E )
SRR RN A3 28 2 ML AL TE TE B 35 B R S5 56 3 ) B
s P BIFGEIE ST A T G P 5 0 S A TR Ty T Ay L
WM, rh I B 2R 2 B 5 2 A= 40 2 0T 90 T A fle) el
JEFEIR O B AT IE 7E T R S50 A B iR 5% 5 A bR
HEALFSE T AR,

2011 ~2012 4[], A< Hucs S 5 DA fR]— b X B
ARG IHE T = AR R, 2D B R RS P 22 BE AR AR
JIE Je A W 22 | R TG R R Tt 62 5 Bz 46 DU 25
PR B ARAE AR . R PR B e g [ A FRATT
XPFET B ZEE 0 A KU B 2 AT 20 B 4, B A
153 = PR IF i 9006 B 35 Bk, 20 3l a5 45 9 TRV,

Tree Shrew; Mammalian orthoreovirus; RT-nPCR; Nested primers

TRV2 [ TRV3 S TR 0 fi 9100 25 5y 2%, ELAE AR
PUNZERIREOLT AT BGEIE 5 3, 5 8 S AR N Y
FAGCHRE AR T7 05 | 1 D S 04 i b B g i ol
P e 4 il B A R B

1 #RITE

1.1 FwERER

P I 25 TI 28 (Reo3) H1 AP 050 25 0 i
TR e S 56 20 40 0 DT 5 0 I 775 #80IR (RV) 9 25
Wa bk, I (HAV) 28, 5492 (HSV-1) W
H ] B2 2 B2 Bt I 2 AR ) A 5 BT AR AT 5 — R AR
7 I8 2 TRVI . TRV2 \ TRV3 RiE T = HzEh Y
(1) ;25 FLAS B g 75 JK G BE AL 197) 1) 3% {8 Ak 2
A,
1.2 iEERIRF

F " Forma IR F246 , H A7 Nikon .73
5%, Hitachi & 5T 58, 28 7™ Bio-Rad & PCR 1,
Bio-Rad HLIKIY R 4 . Bio-Rad Bt R R G, g
DNA/RNA #2BGRF &0 B Axygen 23 7l 5 3005 54
F & H Fermentas ; PCR iRF &M H Thermo 2\ 7] ;
JE AR £ B TakaRa 23 7],
1.3 AENEREBENR

KRR R FEME (1 ~2) g, HBEER £ 22 h IR
(PBS) il 10% ~20% FE{HE,5 000 r/min 2.0
30 min, B EIEZR 0. 22 wm (LIS g U8
AL PE 10% T (F R R AR R) , % 1/10
(V/V) H:Fh F 3 Fl T 515 80% ~90% 1) VERO H
24,37 °C W 30 min, SRR, SZEDINA 2%

F1 MARHREFSNG AR 2 B 2B MRV

Tab.1 MRV strains isolated from tree shrews of three batches

E1RVN it ] Ik PRAE R SrES TR
Batch Time Clinical symptoms Strains

1 2011 4F 11 A WA e DS, T BZ , i, ET TRVI

2 2012 4F 04 H s ZREFE A, B, AET TRV2

3 2012 4F 11 H KRR IR A A W 2 R ARG . AR TRV3
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Tab.2 Sequence and position of the nested primers used for L1 gene amplification

ErRs igll {31 B/ bp K /nt
Code Sequences Location Length
TRV-F1 5:CCATGATACTGACTCAGTTTGGACCG-3~ 12
SMEB1Y . . ) ) 1126
TRV-RI1 5:CACTAAGAAAATACCRCTAGTRCAWGCCAT-3" 1138
. TRV-F2 5:GATTAAGGCBCCWTTGGAGAAGTTTG-3" 442
I EEIEY) 513
TRV-R2 5-:GACAAGGGCRTRRCTCCCATGTACAT-3" 954
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Fig.3 The results of optimized RT-nPCR reaction
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Fig.4 Validation results of specificity of the nested primers
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M 2000 bp DNA marker;1:RNA JE#;2:10 ~'FikE ;310 2 Fik;4.10 S Hiks;
510 “*HFERE;6.10 O FERE;7 .10 OHERE ;810 77 FikE;9.10 SHRRE ;1010 O FiRE,
B 5 #5149 RT-nPCR KU
M: 2000 bp DNA marker;1:Stock solution of RNA;2:10 ~! dilution;3;: 10 =2 dilution;4 ;10 = dilution;
5. 10 ~* dilution;6: 10 =% dilution;7; 10 ~¢ dilution;8: 10 ~7 dilution;9; 10 ~* dilution;10: 10 ~? dilution

Fig.5 Results of sensitivity test of RT-nPCR using nested primers-RNA template concentration gradient of TRV2

M 1 2 3 4 5 6 7 8 9
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10 11 12 13 14 15 16 17 18 19 20 2]

22 23 24 25
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M: 2000 bp DNA marker;1 ~ 15 . /776 h#4H ;16 ~25 5 . FET-sh# 4l
B 6 WM RT-nPCR fifis 25 HBELUR EERGL Y 25 H A RFE A
M: 2000 bp DNA marker;1 — 15 the survival group. ;16 —25 the death group

Fig.6 Results of electrophoresis of stool samples of the tree shrews 1 —25, screened by RT-nPCR detection
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