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[ Abstract] Objective: To establish a simple, fast, sensitive and specific one-step SYBR Green I
reverse transcription polymerase chain reaction ( RT-PCR ) for rapid and accurate detection of
Coxsackievirus B2 ( CVB2 ). Methods: Specific primers with T7 promoter were designed in
accordance with the conserved sequence of CVB2 capsid protein 1 (VP1) gene, and the recombinant
plasmid of CVB2-T vector was constructed. The ribonucleic acid ( RNA) obtained from in vitro
transcription was used as the standard to draw a standard curve, and SYBR Green I RT-PCR method
was established to detect CVB2. The sensitivity, specificity and repeatability of this method were
evaluated. Results: The established method showed a good amplification curve in the range of 10° ~
10” copies/pL template. The lowest detection limit was about 10” copies/ L, the R* coefficient in the
standard curve was 0.996, and the amplification efficiency was 102.2% . No cross-reaction was found

with enterovirus A71 (EVA71), coxsackievirus A16 (CVA16), coxsackievirus A10 (CVA10) and
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coxsackievirus A6 (CVAG6) in the method. The variation coefficients value of the method was less than

1% in the repeated intergroup and within-group experiments. Conclusion; The SYBR Green I RT-

PCR method established to detect CVB2 in the experiment possesses good sensitivity, specificity and

repeatability ,and can be used for rapid detection and quantitative analysis of CVB2.

[ Key words | hand,foot and mouth disease (HFMD) ; reverse transcription-polymerase chain reaction

(RT-PCR) ; coxsackievirus infections; dye dilution technique

FJE£ 9% (hand, foot and mouth disease, HFMD)
B—2Kih A\ iE %7 (human enterovirus, HEV ) J&X
ol EIRAT IR YN, Z 84T 5 B LT Y
U, T | 7™ i ) R R 28 ZR G A 1 R o il iy B
SR ,2008 4F 5 ) HEMD 8 A3 [ 35 5 4t
IR Y AR HEMD 51 9 i) 2
R R AT T A A LA AR i 4, AR
JEE R T T A B A28 B g o R, R
HEMD (%) i) 32 224 vh e i 38 B 71 B (entero-
virus A71, EVA71) #2755 B A 241 16 %I ( cox-
sackievirus A16, CVA16) M= &7 TE A 41 10 #Y
( coxsackievirus A10,CVA10) FIF| =279 2E A 40 6
I ( coxsackievirus A6, CVA6) , %f H.Ath 17 18 9% 75 1Y
G BVAEE W AN 22 E I AR R HA i 3 e 75 L A1
TR et 51k HEMD fry 5 J5E R i 2 2 FE 1L
g 264k . WIBEAREE B 41 2 7 (coxsackievirus
B2,CVB2) J& T/ RNA i # kL i W 7 )8 B
A7 WATHE A BoR, CVB2 5|k L ®
HFMD [ ik 2 — ", CVB2 i 251 0 LA A
TG P S e T ] B R £ R K
Pt R HR RO LA H R RE T
I R TR RO LR Y i A2 W, 3 SR A8 I IR
SER CEARK A AL L TR RO L
RBIAHIHREARAS HLAY | s Bl RAE R A 2 4
SR IL, 51RO WA AT 380 5% (0 450 7 , ™ B A 3 fgt
HE o T BT A 06 CVB2 AT ik i i
TR XS CVB2 5|2 i HFMD i i I 7 152
B , PRI AS I 8400 37 A CVB2 ) SYBR Green 1
T e 5 TG B#E [ Vi (reverse transcription-polymer-
ase chain reaction, RT-PCR) Jy %, & CVB2 f4) ek
W RAT s o7 U A S AR PR B A RO 4y A U
TE.
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CVB2 (RW41-2/YN/CHN/2012) |
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L1.2  FZRR A IMI09 83z 25 40 i
pMD™19-T Vector Cloning . PrimeScript™ One Step
RT-PCR Kit Ver. 2 AxyPrep DNA Gel Recovery Kit
in vitro Transcription T7 Kit,One Step TB Green ®)
PrimeScript'" PLUS RT-PCR Kit & DNA A-Tailing
Kit ¥ B K% 554 9 TR A BR 2 7], TIANpure
Midi Plasmid Kit I 8 R4 A RA T, C1000 #Y
PCR {%.C1000 TouchTM Thermal Cycler 5 [y 7¢ Y6
S PCR AR BRI AS B 223 M A3 B 56 1
BIO-RAD 23],

1.2 i

1.2.1 3|Yiit546)M  FlA GenBank §1 CVB2
FEMR(RW41-2/YN/CHN/2012) (R AR 5o 5 1 1
(virus protein 1,VP1) FEH FE41, il MEGA7. 0 %%
PEXTABERR AN GenBank Hr At CVB2 JE[H )34 [
X, ZJa FIH PrimerS. 0 #AF 51 (£ 1) ,
A AR AR OB ) W5

x1 547
Tab.1 Primer sequence
7PN
B AR 52l
/J\/bp
5'-TAATACGACTCACTATAGGGAGT
VP1-F 875

CCAGTGGAAGAGTCATTGAG-3’
VP1-R 5'-AAAAGCACCCGTTGTCGT-3’
q-RT-PCR-F 5'-AGAACTTCCTTGCACGCTCAGC--3’ 112
q-RT-PCR-R 5'-GCAGCCTGTCTAACACTCACCTTC--3'

1.2.2 Hlg5hriEd F Trizol BE$EHUR # RNA,
kM RT-PCR 934 (1975 %: , | PCR 514¥) VP1-F Hi
VPI-R B3 PED 4 875 bp % CVB2 DNA F Bt ; ]
AxyPrep DNA Gel Recovery Kit Zfift, PCR 7=, F|
JHl DNA A-Tailing %] & #1 pMD™19-T Vector Clo-
ning | & X445 1) PCR W4T A fin A 5
BURERE U T-A FE R W) P e e =2
IM109 J%5Z 25200 i, A 11 3RE 12 56 07 32 0 24 B,
PR B O R RS AN LB B R,
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37 °C 200 v/min, F§YI I H] 1% B g B BE S
UKLV & A H R BLt 3 572 bp IR R EER , 1
AxyPrep DNA Gel Recovery Kit 4lifb 5 #E 1714k 4p 4%
%, AN A In vitro Transcription T7 Kit {4 7h %
SARTHHENL RNA, T3 F R 20 L (A 5 10
X ZEPIR 2w, B R AR B 1 = W5 1R (adenine
ribonucleoside triphosphate , ATP) | & I 04 ¥ W A%
=% ( guanine ribonucleoside triphosphate , GTP) |
Jif e E 4% B A% 1 = 85 R ( cytosine ribonucleoside
triphosphate , CTP) J% R 8 BEAZ AR A% T = B R (uracil
ribonucleoside triphosphate, UTP) £ 2 uL, T7 RNA
Polymerase 0. 5 wL, B RREEI 7] 2 L, 46 )5
HE 50 ng, KB FKAMNE R 20 pL,37 C 3 h,FE5¢
P40 RNase free DNase I(1 U/L)0.2 L,37 °C .30
min, AW/ 05 82 | 5w I BE DL IE L 5% RNA, %
AN R THIN E RNA Y B, T8 AR v 5 1
IR

1.2.3 RT-PCR [ 7 AL K7 25 P 41
(1) DEAL SO AR %, FEAH IR B AR 5 R A &
SRR AR AL T | Wk B2, RO LA T 51 ) — AR ™
Az SRR /N ORI A FI TR, 1 E 5|
P AR B 5 (2) ST ARERN £, LA 10 fE500 32 #i
B CVB2 Wi aE VP H 20 ORI A SN SR U i,
VREE 107 ~ 10°$5 DL/ WL Bofle AR RV 8 M0 B, i
47 SYBR Green I RT-PCR J% i/, [A] B 15 57 BH 4 %o
HR L RIVE bR v it 25 (3) e S M A DU, ) OE A6 1Y

SYBR Green I RT-PCR £l {& £ %} CVB2 ,CVA6
CVA10 ,CVAL6 K EVT1 (#0558 A% BR 47 R , 3F
WIS s (4) REHERI K CVB2 [
A 10 FEBRBERR B (10° ~ 107 #5 D1/uL) , ffi FH 2
3.1 SYBR Green I RT- PCR J7 47460, FEHT
OGP A% TR A I 1) R i 5 (5) R A, 4
90 ) 8 A [ e o 4 s of i (107 10° % 107 45
DI/pL) , [AlBF3E4T SYBR Green I RT-PCR, £:4~#1
WESR AR 3 ANEAT, AR A P B B X R AN TR vk
FE BFRAE i 43 B A5 37, ) SYBR Green T RT-PCR
R, TRV 3 AN E A, SR AL ) T A 1k
1.3 Sil2Eabr

K SPSS 19. 0 #4358t L Rl Fn L N Y Ce
SERME (x) , bR 22 (s) LK AR 5 25K (coefficient

variation, CV)
2 #HRE

2.1 CVB2 RStk B VPL (g3

CVB2 418 7= ) 2 1. 2% B0 5 A 56 i v Tk A6
1,700 ~1 000 bp UWL— 28455 E 557, R/ Hili
—3, WA 1A ; T 41 ik pMD19-T-CVB2 £ Xbal
F§YIJ5 ,3 572 bp B — 4535 M 1 2%, 5 U A
£F, WLIE 1B A A2 1 EE 41 RT3 55 GeneBank
BHEEH Y CVB2 #k (RW41-2/YN/CHN/2012) 14
FERFH AT IF LT, R R 99. 77% .

VE:A Sy CVB2 ) VPL B, B WY (9 EALFCR s M 3275 DNA marker 1 ~3 25 3 A EALRL,
B 1 RT-PCR 7= 4 W v & B 41 FURT o9 B4 7= 4 o v 6 R

Fig. 1

2.2 kAR
ZRFREALE S S | AR 300 pmol/
L,SYBR Green T RT-PCR 5 i {4 2 Kz 4% i 31 {1 1]
4 :2 x One Step TB Green RT-PCR Buffer 10 uL,

Electrophoresis results of RT-PCR products and recombinant plasmids after enzyme

TaKaRa Ex Taq HS Mix 1.2 pL. PrimeScript PLUS
RTase Mix 0.4 L RNase free dH,0 5.2 pL . q-RT-
PCR-F/R(10 pwmol/L) 4% 0. 6 wL Mk 2 wL, S
ZMR 42 °C 5 min,95 °C (10 5,95 °C |5 5,60 C |
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2.3 KT

2.3.1 ARy R LAY T A Ok
TFARSM 55 2 S TS RNA SAZ R KGNS 72 , )
1HHRE N 190 mg/L; LA 1 ng N ba EIF IR 545
DU 2 x 107 #5 D1/ L, H (R MG S P~ 1 4% 10 £
B B AR K B Ol 10° 107 ,10°,10° (10% 10° 107,
10" K 10° 48 U1/ wL (9 b v 5 B AR A ol 26 A 7t
o FIFEAERT SYBR Green I RT-PCR J5 %} 10
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K2 x10°#5 D1/ L, CVB2 AN [al A6 A o 1] £ 4 56
Z(R) H 0.996, £t R Ky - 3.271, § 1 3 %
102. 2% ,Frue 2k st V= —3.271x +42. 351,

2.3.2 FERVEVEMY  ZJr AR CVB2 R,
CVA6 .CVAIO .CVAL6 % EVT1 T3 6 1t il 2%,
PERZITIERE R, ILIE 2D,
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Fig.2 Establishment and specific detection of SYBR Green I RT-PCR standard curve

2.3.3  REEHEPEM 7SRRI AR fE S TE 107 ~
10795 D1/ WL B, 0]t BRS04 386 ol 2%, ST 0
SYBR Green I RT-PCR J5 i B AR A T B 4 10° 4%
N/ pL,
2.3.4 HEEVEHT  REASTE R BE A BE B AR U o
(10°,10° J 10°#% D1/ L) 45 #E47 3 AL IR RILL A
RS, 45 R BN S\ CV 34 < 1% , I,
1,
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% 1 SYBR Green I RT-PCR & £ & I

Tab.1 Repeated test results of SYBR
Green I RT-PCR
I Ct fEi/Hu CV/%
(#1/pL) AN 4H1E HN 4

10°  12.890 £0.035 12.902 +0.025 0.272 0.194
10°  22.701 £0.041 22.710 £0.039 0.181 0.172
10°  33.499 +0.062 33.512+0.073 0.185 0.218




33 BHWA-4E MTBE A EE B 21 2 B SYBR Green I RT-PCR A6:l J5 ¥4 1 57

3 g

AR CVB2 9 B i L 5| B2 T 12 11 1Y it 18
B2, E T — i AT B R e e S R A
1R ARSI 3 3k T J2 10 I A A I A A A
T X HFMD AR U A6 0 5 v A
B0 B AL 2212 8, W3 2 12 Wik 3 1R 1 4
B, AELAS I JE) B A K ORI 5 S R PR
EBRVE SR, 2R 2% 3 B 5 B B AR S R
I H AT, HEMD 5 J5 (A R R A
RT-PCR \SERT9E ) PCR 841 1k IR R 4 IR 4
AR T BAIAL LG A O TR S50k I
RGP (XS EETE F B B CIR AT BT
BEG| YR 24 )45, T SYBR Green T JUBHE A
T EYPOCREL, I B & W82 . SYBR Green 1
Yepl sk rh ag ekl 5 0EE DNA 454 )5 (i 9e Sk 1 o
1 000152247, FFREXT PCR 473 7 4y i 47 % 2 i Kk
DN 308 o s i M 2 K W 5 | W 02 5 8 e e Pkl
SRR FE AT X A R S ) AR R T s )
TIRE TR %07 W R RS S R DR, TC
VB e P K L T S W SRR 4 T ]
BRI A R FZ O WX g A 1 A 2L 3 A4
SEPIRIBEAT TP RIS E . 248Kk SYBR Green I RT-
PCR R 77 A Bl A2 Z Ak an e ik ke i 4
HEFEI R RN PR S50 5 T FH B o 2R 1 A o
mn A2, AT AR S 25 S B = AT UM SE BE A XA
W T3 32 ) 2E — 25 Ak, 3 2 (] 8 # K g 15 2
i

AT LA CVB2 (RSP R 7 B RNA R
YA i o1 28 PR AR, DAARIE S I0 A I ) e 1 . 69
B84 B VP FRifESh RNA %) DNA Bt B, 75 LAY
¥4 VPL 1 B 5" mhn 1T T7 R sh+, Z 5 1E
RSP BRI VPL | Be b A7 i 5% . % TR
FiAR bl T FHZAR A B RNA B 5k 5, 18] A1)
BRI ) RNA AT RLGEE 958 S5 3, /b
YRR AR ENEAH T 3371
CVB2 WY T JFORL, 2 R AN 5 R 11 3145 19 RNA
FEABCPRAE & PP o A B 8 S 22 A I B S
TR R ARG A AR M 25— | th ZP A2 HICAR R =1
VeI, I CVB2 SEBLERR SR Y 3 . R, A H
vl ST AR o il 2 AE 107 ~ 10745 D1/ L 75
EA RAF I L 56 R e A I R 10° % L/
pl, R* 24 0.996, 3 14 % % 102.2% ; %f EVAT,

CVA16 .CVAL0 FI CVA6 YTz X , 4 8] A4
W CV B/NF 1%

ZE LTIR ARSI FE ST A CVB2 Y SYBR
Green T RT-PCR J7 ik BA RUF 1) RAENE e 0
FEME, AT T CVB2 B 1 PR e I FH 1537 o
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