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Construction of External Standard for Detection of Rotavirus in Water Using the

Quantitative Real-Time Polymerase Chain Reaction
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Abstract: To construct external standard for detection of rotavirus in water using the quantitative real-time polymerase chain reactions rotavirus
c¢DNA standard for real-time PCR assay was prepared by cell culture, PCR and T-A clone methods with primers specific for the viral structure
protein VP7 genes and this ¢cDNA standard was confirmed by enzyme cleavage and DNA sequencing. Specificitys stability and reproducibility
of the ¢cDNA standard quantified were detected by common polymerase chain reaction (PCR) and quantitative real-time PCR. The results of
standard curve showed a very good linear negative regression between threshold cycle (Ct) and Log starting quantity of copy number. The
melting curve analysis of real-time PCR showed melting temperature at 81°C + 0.5°C indicating PCR products were that of the rotavirus VP7
sequence and thus the standard used in this study was specific for rotavirus. Moreovers the result of real-time PCR also indicated detection
range was from 9 x 10’ to 9 x 10" copies per reaction, and the detection limit for this assay was 9 copies of rotavirus ¢cDNA per reaction, and
thus real-time PCR assay using the standard had a high sensitivity for detection of rotavirus. Furthermore, the results indicated a high stability
and reproducibility of cDNA standard were assessed according to the CVs of three independent experiments in the range of 0.2% ~ 0.9% .
Taken together; in this study rotavirus cDNA standard prepared could be used as quantitative detection of rotavirus cDNA from water samples.
Key words: rotavirus; clone; standard; real-time PCR
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RFAE e SEARIE 50 P o W 2045 8 . DMEM W8 1 BHf
TEFHEY AT, B A MU A AU U 25 A A,
SuperScript™ [l 1 4% 3% 1§ 1 TRIzol ik 7 1 11 3%
Invitrogen A 7}, pGEM-T-easy iak 7l &+ Oligo (dT ),
Primer- Recombinant RNasin Ribonuclease Inhibitor~
dNTP. Tag DNA ZE M EcoR | ¥4 B Promega 2
A, DNA 2li46 355 G 2¢O € & PCR W7 3 K
FRAEYA IR 2 7] R WA R DHS o B 52 25 4 AR S5
%1l iCycler iQ %% & & PCR X% T3 [ Bio-Rad
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bp. 51 ¥ ¥ % Wl F, SA-11-Sense: 5'-CCTCACTTA
TACACTTTGCC-3'; SA-11-Antisense: 5'-TTCGCTT
CGTCAGTTTGCT-3" . %514 v b 3 W 28 2 W] 5 B, 1
JC TR A 7% K K 51 1) C ) B 200 ol /L F) i AF
— 20°CIRAF-.
1.5  HIWF Wi Faiife

B8 pl cDNA 1E 0 PCR M AR, PCR &
RFRN 100 pL, BL45 2 pl 20 pmol/L_EUF 514, 2 pl.
20 pmol/L T 5149, 2 pl. 10 mmol/L dNTP, 1.2 ul
Tag DNA R E& W, 6.4 (1. 25 mmol/L MgCl,» 10 plL 10
x PCR 2, 76.4 pl. 757K . PCR X N2 )7 4
94°C 4 min, 94°C 1 min, 59°C 40 s,72°C 1 min 30 s, A
55 2 ARAEAT 35 MEH, 72°C AT 10 min, B 10 pl
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% KA DHSo S22, W53 36 77 W) e A N i I
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TR LB KRR L, 37 °CHEAR 5% 12 h.
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R Y CSCBE P 28 e v 44 L 4 0K DNA . H %
G A O LB P& R TR LS, Pl 12 A~
W15 mL & 100 pg/mLZ R 5 % 1 LB 5578
H1,37°CH R 12 he MU 1.5 mL W T &0, =
i, 12 000 r/min @0 5 mins 785 FZWUE, I 120
pL %A RNA BB T 8l 2043, il E 15
min; [l 240 pL BTG E VW 1L, BRE S, HilRA
I S ming M 180 pL %M1 B3V A9, %I
12 000 r/minf/L> 10 min, ZNOHE EIEHEEE BHN) 1.5
mlL B0 s I SRR Tris 1070 3 7150075, TR
A7, & 12 000 r/min £ /0 5 min; W F 2K AH 1387 (1)
BT T 0.8 R ARB SR I, A, % 12 000
r/minf /L 20 min, F_E3E: A 70% OB 1 mlL, %
12000 v/min# L 5 mins L3, 55C T4, I 30 pL
TE %1t .
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M 2 BAEHEAT 50 MEIR, 72°C IEAH 2 min . FlfiF
P £ 9:95°C 1 min, 55°C 1 min, 2 55°C 30 s I
TRTEAT 81 MIEIN, T B AR VE 4 0.5°C, &5 Rl &
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Table 1  Detection of the reproducibility and stability of rotavirus cDNA standard using the real-time PCR

FIRIRE cDNA FRifE fi F e fH I + bRifEE
/copies® ™! H1d %20 d #60d CEZZRECVI%)

9x 108 7.67 7.67 7.74 7.69 £0.04¢0.53)

9x 107 9.75 9.76 9.81 9.77+0.03(0.33)

9x 10° 12.47 12.58 12.68 12.6 £0.11€0.84)

9x 10° 18.93 18.86 19 18.9+£0.07(0.37)

9 x 10* 20.22 20.31 20.23 20.2 +0.05(0.24)
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T . DA i R R 8 5 0 0T 00 A R A A, LA IS ST
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Fig.3 Standard curve of real-time PCR
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M: DNA Marker; 1~ 15: fKIRAERLL 9 x 10" 19 x 1029 x 10°+9 x 108+ ++*9 x 10~ 2 copies/uLFI X ZEIK K
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4 E#H PCRANFEHREEENLIKFEE DNA FRER
Fig.4 Rotavirus ¢cDNA standard, Serially diluted by factor of 10, detected by commonly PCR reaction
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Fig.5 Amplification profile of rotavirus cDNA standard
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PRt it HAT LU J LA A0 BRI 58 RNA 2 I G
(1) MA-104 40 i v 55 % 1 4 10, 3 T 00 159 20 1 Sh b
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4 e
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P UE WA I 5 A R ) A 7 o RO T
stk

ORI F Az 58 R B A e i 2B AT 5 KL PCR A
WP YEHE 4 9 x 10° ~ 9 x 10" copies/pLs HEAT SE I 3&
H PCR AP 5 L 9 % 10 ~ 9 x 10" copies/pLL,
SEI € & PCR KL RI BE cDNA FIFRAE S 7] LUIA
29 AN DUEL. P L, B A5 A E AT S5 I E &
PCR 73 A7 I FL AT R4 R A I R v, 306) T /K R 5
PP IR SR G PR R0 2 ARG U R AT R S X

ORI VL AR B cDNA FREE i 755
WRAFAAT R C=20%C), B RiFMiaErkCev |
7£0.2% ~0.9% A .

(O FEABF IR FE b 3R AT T U0 Ak 1 52 I g
PCR [ N2 7, 1% 5 I R e F oK e 4 7K B 455 vh
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