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The duplex qPCR assay for G1 and G9 subtypes of group A Rotavirius
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Abstract: Objective

Methods

To establish a real-time quantitative PCR(qPCR) assay for G1 and G9 subtypes of group A Rotavirus.
Primers and probes were designed according to the conservative and hypervariable region of VP7 gene carried by group A
Rotavirus. 2 pairs of specific primers and 2 types of TagMan probes were designed. Standard plasmids carring VP7 gene of the 2
subtypes of group A Rotavirus were constructed respectively in vitro, which were used as standard template to optimize the duplex
qPCR assay. Results

say was applied to positive specimens of other subtypes of group A Rotavirus. Conclusion The duplex qPCR assay established for

The sensitivity of the assay was 10 copies/pL,and negative results were observed when the duplex qPCR as-

the detection of G1 and G9 subtypes of group A Rotavirius has good specificity, sensitivity and repeatability. The application of this

assay is helpful in rapid diagnosis for early infection of G1 and G9 subtypes of group A rotavirus.

Key words: Rotavirus; polymerase chain reaction;

RGBS LS M Rk —.6~24 A
I B4 LR PR R T E AT ettt BLAAE N R
R HE B T 30 B 4 LBE TSR 249 900 000 i), K £ & HE7E
EETEZK, RREHEEREZ R, BRiMAEE RS S Fk R
REAY R IR T2 5, A AR A I R T2 AL . A5 STk
I B4l JLAE F R0 %6 IR 95 B 5 v UG A0 A R U 0% B Y T g
L8 1 X 58 PO 7 AN ) 3 10 A A8 ST B M 220 . O T B
FRYT BB AR X ROR R AT A WA B L,
MR IE T 11 A A 7 82 19 WUEE RNA 15 BE 41 A% - 43 51 4
fith 6 Fh 45 H E H (VP1~ VP4, VP6 fl VP75 44544 & (5
(NSP1~NSP5)™, #4400 5 2 P9 52 26 1 VP6 B 5 dE A
[F] #0995 B A P AL RNA J B e Uk 4% HE ) 19 25 5 50 R0 5 ik
SR A~G T, A BB ILT R T
Bt AF R R, WA VPT BN RS EA L8 A
25 R B 4 AN R S R, AS ) 7 Y ) VP73 B Y 22 5 AT
T VPT BEREAZARX ., 7EFHE. A @R dm GL.G2,
G3.G4.GY 3 5 Fl il A 45 Ky % WU, A BIF 5T ik BUBK L SR
B GL Al GO WA, 2 BEAH G STk i T T3 VP7 LY
SR LR GL R GO W AR R B R AT
BT AR EE GL M GO R A —E LR E R
PCR(qPCR) e a8 6 3%
1 #R5FZ®
L1 R EEfe R oRIE A dld s G1.G2.G3,.G9 WA 1

FEF R AREE I3 00 L5 A AR 5% B8 A S JEUR A P A DU AT 52

nucleic acid probes

RNA K [T R4 B9 BB ) bl T — 80 CURAF

1.2 {855 TaKaRa RNA PCR kit(AMV) Ver. 3.0
B 5 G PMDI8-T #4350 & DNA B Jie [ml Wik 5] 4 W
B K& 5 W) 2\ 7 s HotMaster Taq DNA Polymerase #43 3
0 E TIANGEN /A &) ; ok /N %) & plasmid mini kit Ty
OMEGA 72 #) 7= fi, ABI7500 % £ i i 9 J% PCR X iy life
technologies 2 ] 4= 77, TC-plus #f & PCR {1 Bibby Scientific
2\ F) A2 7, minispan plus mini 14K {7 250 HL I B AT 5%
AR A FRA ], UV-1800 4043 5606 8 T iy By He A W] A2 7
L3 Jiik

1.3.1 5|5 TagMan #4033 MR35 GenBank % &
A AR TE G1 M GO WA VP7 JEH AR 17 5 5 = A2
X, il DNAMAN 5 primer5. 0 8 #4174 87 b X, 2 B8 SCHk
L6JBit T 4 VP7 EE 2K 5149 (VPTF.VPTR) , &
5 3CHRC8 BT B G1 M GO SR A FF S 51 4% 1 X (GIF,
GIR 5 G9F,GI9R), TagMan # 4 &% 1 % (G1-# 41 5 GO-#%
o 519 A invitrogen W A . VPT B A K Y
B BRI 1062 bp, G1L GO e S PE Y38 v K/ 20 5 Oy
114.132 bp.

1.3.2 Z# qPCR &M BAMEFE S A8 DL A AR REH
G1.G2.G3.GY WRIf) RNA Sy Btk #EAT 5% 5% R i R A
10 pL(4% 50 nmol MgClL, \1 uL 10 X 86 EZZ vp iR . 3. 75 L 7o
RNA A9 28 77K .10 nmol ANTP B4 #.10 U RNA [ #ip

A 5B IRAE # - E-mail : xuyaovsxuyao@ sina. com,



[RAb I E ¥k 20134 8 A% 34 %% 16 3 Int ] Lab Med, August 2013, Vol. 34.No. 16

. 2071 -

Hil5.2.5 U By AMV [ #% 5%# .5 pmol VPR 54,1 pL ¥4
RNA) R F A& e b 240 30 C 10min, 42 C 30min, 99 C
KRG B SR 4 (10 wL) gE 4T PCR 3~
WL AR R g 50 wL (& 10 uL 5 X PCR 28wl .28. 75 pl %
B /K .1.25 U TaKaRa Ex Taq HS.5 pmol VP7F), PCR £
BAE N 94 CHZASM: 2 min; 94 C 30 s,60C 305,72 C 1
min, 3t 35 NE# ;72 CHEMH 10 min, PCR #1440, 9% 35
G 35 Mg EEL K S 5 P AR Bk L s AT DNA 5 e [l i . Kr 45 5]
B DNA J Bt o fg 2 pMD18-T ﬁ@t* BikL pMDI8-T-G1
pMD18-T-G2,pMDI18-T-G3,pMD18-T-G9 J&i %7 %% 1k 15 2] 1) BH
Pk S BE B35 invitrogen A ® #E AT T . FH 45 A8 4 ot o B AN
FE JFURi DNA ‘?ZUE,?fﬁﬁUTz\fWrﬁ?%Jlé&:%%)lgﬂz(coples/

NA (copies/ mol) XDNA & ¥ (g/ pl) N L
HIXT 45 F b % 340 (g/moD) S NA g B AR i 4

5min,5 C 5 min,

)=
.
1.3.3 5| AR B B2 Y 0 i JF KL He FE R 10° copies/
mL ) pMD18-T-G1 5 pMD18-T-G9 J&Tﬁ‘ qPCR #:1 , # G1
5 G B R PE51 ¥ MR LMk B 7E 0. 1~0. 6 pmmol/L 2 [8] #
FTA IR M BE T LE o SR 5 | W) R B A B AR . DAL S 1 S i
RZ MR 25 pL, H GIF 5 GIR 25 10 pmol. G1-#£ £
S 12.5 pmol,G9F 5 GIR Ky 12. 5 pmol, G9-#K4} K 7. 5 pmol,
Mg*" 2}y 24. 75 nmol, # 38 1. 875 pumol,2. 5 U fJ HotMaster
Taq DNA R 4 0, 2. 5 uL # 10 X HotMaster Taq Buffer,
dNTP 5 6. 25 nmol. & T 1Y F & 8 F 7K 5% . qPCR Z¥(i%
B .95 CHiZEME 5 min; 95 C 30 5,62 C 305,72 C 30 s, 47
35 PME
1.3.4  REUEMNE ShRE 2 m gy D10 £ ok BE B B2
I3 A% B B R BUORL pMD18-T-G1, pMD18-T-G9, 14 %] )\ 1 X
10% copies/pL % 1X10° copies/pL F 1k BE 1 R, 4 I iR vk
JE#6 BE 1) UKL DNA VE R qPCR S M BAR . SR T & 3 IR
1.3.5 — 7 qPCR W4t S0 TH0ik% K ok pMDI18-
T-G1.pMDI8 T-G2. pMDI8 T-G3. pMDI8-T-G9 # ¥ 5| 10°
JEHHR 13,3 AL 1Y SR i R AT ZH qPCR
G, X S F A A R AL [ B e B FAM 5 JOE (1958615
SORIEE R X G1 5 G WA RE M. G2.G3 W RIAE A X R
WA, AN GL TR GO 0T Y JoHr 4 BEAS [R) 1) ok B 4
(5X10° ,5X 10" copies/uL;5X10",5X10° copies/pL) 43 5| i#f
17— qPCR FIH T qPCR 60 , ) 1 e B2 AH 22 BRI G1 R
BY5) GO A 2 fil i K 2 5 A7 AE T
1.3.6 —&E gPCRIWERE MY M 5X10° copies/pL H1 5
X 10% copies/pL B A IR T G1 5 G WA B iR A FH M
FE& 4 2 AARA AT [F) AL I ok 38 IE5¢ 06 & # PCR 941t N
HEME. 3 dFEERMARAET —20 CRREHEUR , [7 5
Ct R FR1EZE () 55 R (CV) R EHIE % e 2 7 PCR it
i) = Pk
2 % R
2.1 SRR EN S E 0T A AR G R
ME51P (GIF .GIRO¥E Jy 0.4 pmol/L, GI-#RFH K 0.5
pmol/Ls FI T G9 I ALK i 189 51 ¥ (GOF. GOR) ¥k J& Jy 0. 5
pmol/L, GO-HREF W FE 4 0. 3 pmol/ L, X W4 Ff IF 74 4% 46 P ] LA
PSRy S R Co HRAETE 20 £ .
2.2 REJERDIE SHREIL AT GL.GY WA 1
BRI H A 98.21% 5 97.02% . Xt G1 WA 5 G9 K i £
MAE 10° copies/pL 5t AE A AR B 19 5¢ ' il 48 320K T O 123 %0

copies/pL J5

A QRRE B GL A1 G K (4 K6 I R A5 R 10° copies/
pL, BSR4 R — 5

2.3 “®E qPCRMS S THIKE  FERMIER T, A
Gl 3% G9 W B 1 JoRE AR S AR . LAAS g 4 1) — 4k &R AT
qPCR #5025 58 H A5 2 AH R T 29 19 55 55 4 2 0 il 48 % BT
BI(G2.GHEBAERF MY ML, ¥ AdieRmE Gl TR
5 GO WA R U BE AT A A B — R E S 5 —
AR M B AR 22 10" B Gz N B, IF ST 9 J 9k T LA TR B R
MW G155 G WAL 5 Gl WA H oPCR DL K& G9 W B B 5
qPCR HLER K2 CefE CV<<2%.,

2.4 FEEMIKE HH 5X10° copies/pl ) G1.GY AR &
FHEPEAR & 15X 10° copies/pL 19 G1.G9 T IR A BH P #F i 3
W3R 3 A FRA R A I N E AL WL 1.2, 3d G

BEREEMARGET —20 CHBAR TR, CViwy <<2%, WWEE 1,
*2 —ERNXAEE PCRYMEAESEH
" S IR G0 B ] B Ce AEL
LR
1d 4d 7d s CV(%)
G1 377 J5 ki
5X10° copies/pl 20.25 20.38 20.02 0.182  0.91
5X 108 copies/pL 10.35 10.11  10.32  0.131  1.27

G9 W R 5T KL

5X10% copies/pL. 20.33  19.99  20.66  0.335 0. 84

5X108 copies/pl 10. 86 10. 75 10. 93 0.091 1.11
2,500,000 {
2,250,000 1
2,000,000 |
1,750,000 {
1,500,000 {

1~3 46
% 1,250,000 {
1,000,000 |
750,000 {
500,000 {
250,000 {
7
0+ = ey e
D R P AP A R A S S R
{37854

1~3:5X10% copies/pl BT & 5K
HYTR B R AE il 5 7 2 a5 LN B
1 ZEPCREN Gl TRHHHINESHRE

FiFE N ;4~6:5X10° copies/pL

600,000
550,000 — =
500,000 —— —
450,000
400,000

350,000

ARN

300,000 1~3 /Jf 4~6
250,000

200,000 v_\“

150,000

100,000

50,000 / -

0=

BT
1~3:5X10% copies/pL IR A BB FE fs4~6:5X10° copies/pL
HITR A ORLRE 5 7 25 XTI

B2 Z—EQPCRHEMG FEHHHtRESHIRD



. 2072 -

PR 3 [F

FRAE 201348 A% 34 %% 16 # Int ] Lab Med, August 2013, Vol. 34,No. 16

3 it e

ARTR G B (VA T TR A2 L 98 T A T S A B Y
T it BB AR At AU R o A T L B R R R v
FEMUAE RS ST P2 i i 5 — i i) - —
DX 1R 5 g 1 S 780, T A A R R AT Bl 4 X o
B EBAEER X,

U Y 58 PR 25 6 I 7 12 A7 AE 7 2 R R 0 30 - L BT A
S B R BEOR R R B B B SRR B R B AR K
TR 4% 5 o AR R 0K S 98 125 1) R BURE AV 5 L PCR 7 vk g
P4 — FPBIAR 8 7 T UK E L AN UK B8 7 J B ] N 5E
BRI 30 25 5 3 RS ST e i s AR PR . b A
M7+ BB R BHCA R R B IF) I A 30K ik = RE . B
HI LB B A9 RT-PCR b, Jz 5% ¢ 3 X F0 2 820 PCR, 9%
PCR DA} qPCR & # M T3 RBH AL WO, oPCR B A
TG R SR S R E T T2 T
RV IR B AN R T i 2 m AT, £ HE qPCR DL
qPCR MRl ZER R A 20 51 ¥ F1 £ 4538 41 i o 5 4
R & 35 141 ) 9 2 0 70 a8 AT X 43, 76 B i b B 4 K
T WD S e o N o 1 e = 2 R S N Q=R T A £
ZEYOCE RIR RN K I 5t 51K 0 B R 5 w  [F AR
BERIEA R (9 5 6 36 ] Z [ ¥ A B AR T4 .

AW S 2 S84 504 AR T 9 6 2L FAM Al
JOE, 3" 3 #fbr it [’ AF A 14 K 3 141 BHQL, K KB AL T R fH.
1 S TUHH LR P LT & W0 00 B 32 SR S W R A G ok
il HLUE RN A A YRR AR B SO 2L B — 5 ad
025 3F BRI AR FR Ll 5 — A R 32 B Gl A R O
AT T RS RN AR R

AR HIF 5 L 37 Y 75 1 AT LA S 3 o A o i 2 b o 2R L SR
4 % D R SRR S R R A DT RO A R
MR F A 2 PR A B B 0 ELLETR & e v — i I 7
B 5 55—l B Y e vl BEAE 22 K. AS BT 5 T A 1 A
PR R R A B VK B A 22 10" A% B R SR BT LAAS: I 3] 2 Fof I
WLy BE T G155 GO TR AY I ARAG I . [ B, o
BRI B Ky 10° copies/pL, 25 R E /I &L H BT A AR
WiEE Gl 5 GO WHRIM BB, kA DER. HTHN
A fE) 2, 72 2 h LA P BIDRT 58 B ARG At R 5 4 S R R L T VR 2
H Gl 5 GO WA R G 55 B0« 35 A 35 2 615 [R) Bl Sy
AR B AN [7) 37 50 J7 40 50 R A B TRAT G R A B EAT R T
FE Atk

S &k

(1] 08, X0, 253, AR ARl BOR A LI TS 48 WO 25 e 0 7 LT .
W E T #E,2011,30(34) 278,

[2] Glass RI,Parashar UD, Bresee JS, et al. Rotavirus vaccines; cur-
rent prospects and future challenges [ J]. Lancet, 2006, 368
(9532) :323-332.

(3] &5, BE2arriise 2 LML Jb st - B A . 2001:565-578.

[4] Parashar UD, Gibson CJ, Bresee JS, et al. Rotavirus and severe
childhood diarrheal J]. Emerg Infect Dis,2006,12(2) :304-306.

(5] B4, WREAE REAEL. 5. & R B4 LA R 3 20 1 A7 90 2
IE B AH DG PR BERL ST L] 55 = 22 B R 2% % 4. 2010, 32(1)  77-
80.

(6] BRICH, X, REHT 5%, 45, A 20 N RIR 0 B 4 56 1R 24 o e R i ()
B4y R LT, b AR ) TR 25, 2008,28(2) 1 25-31.

[7] Gouvea V, Glass RI, Woods P, et al. Polymerase chain reaction
amplification and typing of rotavirus nucleic acid from stool speci-
mens[ ] ]. ] Clin Microbiol,1990,28(2) :276-282.

[8] Kottaridi C, Spathis AT, Ntova CK, et al. Evaluation of a multi-
plex real time reverse transcription PCR assay for the detection
and quantitation of the most common human rotavirus genotypes
[J1.] Virol Methods,2012,180(1/2) :49-53.

[9] Fischer Walker CL, Black RE. Rotavirus vaccine and diarrhea
mortality ; quantifying regional variation in effect size[ J]. BMC
Public Health,2011,11(Suppl 3) :S16.

[10] Driskell JD,Zhu Y.Kirkwood CD,et al. Rapid and sensitive detec-
tion of rotavirus molecular signatures using surface enhanced Ra-
man spectroscopy[ J]. PLoS One,2010,19,5(4) :e10222.

L1 BR/NE R0 35 R A, 45 /K MR o 8 MR s 25 52 B 3% 5% RT-PCR
AL P E A I T A, 2009,25(2) (242,

(12 SRAEAC AT T FE AT 45, S80IR 5 2 A B AR MR L) . BRI
BF2£,2009,16(2) :11-12.

(18] BR/h4r BRAE & B UbHE 55 JEF0ROi 5 SYBR Green T SR 980
E it PCR OGN 77 i e~ [ ], i B BE R4, 2010,40(2) : 174~
179.

[14] Modaress S,Rahbarimanesh AA,Edalat R,et al. Human rotavirus
genotypes detection among hospitalized children,a study in Teh-
ran,Iran[J]. Arch Iran Med,2011,14(1) ;39-45.

[15] Liu Y,Shi ZX,Ma YK.et al. Development of SYBR green I real-
time RT-PCR for the detection of Ebola virus[ J]. Bing Du Xue
Bao,2012,28(5) :567-571.

[16] Vandemeulebroucke E, De Clercq K, Van der Stede Y, et al. A
proposed validation method for automated nucleic acid extraction
and RT-qPCR analysis: an example using Bluetongue virus[J]. ]
Virol Methods,2010,165(1) :76-82.

[17] FKEL. 51k X. 9¢ 6 it PCR $4 4b 307 ¥ 0048 L], A= 9
A .2008,18(3):89-91.

e H 39 :2013-03-12)

(R3S 2069 7O
integrons in poultry litter[J]. Proc Natl Acad Sci U S A, 2004,
101(18).:7118-7122.

[10] Xu Z,Li L, Shirtliff ME, et al. Occurrence and characteristics of
class 1 and 2 integrons in Pseudomonas aeruginosa isolates from
patients in southern China[J]. ] Clin Microbiol,2009,47(1) :230-
234.

[11] Gu B,Pan S,Wang T,et al. Novel cassette arrays of integrons in

clinical strains of Enterobacteriaceae in China[ J]. Int J Antimi-
crob Agents,2008,32(6) :529-533.

[12] Xu H,Su Z.Wang S, et al. Four novel resistance integron gene-
cassette occurrences in bacterial isolates from zhenjiang, China

[J7]. Curr Microbiol,2009,59(2):113-117.

i H 3#7:2013-03-08)



