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5,k SR T R G AR A AR SN R KR 09 RNA AR, 2 H AR &, &30 CV-
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Abstract:Objective To establish a sensitive and specific one-step real-time quantitative PCR (RT-qPCR)
for rapid and accurate detection of coxsackievirus A6 (CV-A6). Methods MEGA7. 0 software was used to
compare 15 CV-A6 VPI1 sequences in GenBank database,and highly conserved regions were selected to design
specific primers and probes. RNA obtained from in vitro transcription was used as the standard, standard curve
was drawn,and a RT-qPCR method was established to detect CV-A6. The sensitivity, specificity and repeat-
ability of this method were evaluated,and the viral load of suckling mouse tissue infected with CV-A6 was de-
tected by this method. 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/pL. The R” coefficient in the
standard curve was 0. 999, and the amplification efficiency was 109. 6%. There was no cross-reaction was
found with enterovirus 71(EV-A71), coxsackievirus A16 (CV-A16)and coxsackievirus A10(CV-A10)in this
method. In addition, the coefficient of variation(CV)value of this method was less than 2. 0% in the intergroup
repeated experiments. Conclusion The method established in this experiment has strong sensitivity, specifici-
ty and repeatability, and can be used for routine detection, laboratory diagnosis and quantitative analysis of
CV-A6 virus.
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I I FE 2 A 1 5 e 36 BV 2 b IX g . IR H . CV-
A6 L B HFMD L5 3E B0 I B ek L 32
FLR I N A B ART I | FOIR IR B R AL R e E A
MBS R, CV-A6 9k 515 21 T 3 [ 5 % 191 67
s S TR R 9 AR ALK Y T o EE AL BN A BRI
DU RIS 56 v . A% Go A6 T s 75 0 O 28 0 B 4
A Al LT I8 WS L X B8 Ty ik B AR AT (ERG I ] 3
KOBREE 2 A S Pl 15 4 ie . 48 ok & Rl ok
98 B B8 A i BE I W (PCR) L IR H: 3 U L 5 5
JE AR A AR R R T N R R AR
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1.1 FrZA CV-A6(KYN-A1205.YN-A13) . EV-A71,
CV-A16 fil CV-A10 7 ¥k f A< 52 56 == /A7 - $2 it , SPF
G SR S BALB/ ¢ 22 5L A B ) /)N 3 4 52 50 3
At , 5296 Sh W AR 2 v [ B 2 Bl o g IS 2 A W A 0 5T
BT S8 3 2 1 24t i (A iS5 . DWSP201804001)

1.2 XA 5EH 98t E & PCR L CFX96 (BIO-
RAD,ZEHE) . 7 RNA #£ 0 # & (Axygen Body
Fluid viral DNA/RNA Miniprep Kit, 3£ E) . J§ 5
RNA §" 3% 7] & (Primescript™ One Step RT PCR
Kit Ver. 2) 35 5 05 &€ B 1710 DNA 37 £ (E. Z. N.
A. ™ Gel Extraction Kit, 2£E) . fin ik 7 & (DNA
A-Tailing Kit) . T # & (pMD™18-T Vector Cloning
Kit) . J5i %7 DNA /) & $#2 Bk 5] & (thermo scienti-
fic™ /GeneJ ET Plasmid Miniprep) A& #M % 5487 &
(In vitro Transcription T7 Kit, for siRNA Synthe-
sis) KR Bk (EASY Dilutions for Real Time PCR)
— 1 St ¢ O 5 i PCR R 5 & (One Step Prime-
Script™ RT-PCR Kit, for Perfect Real Time)%s,

1.3 5I¥MBEH T M GenBank 838 FEF T #
15 2k CV-A6 VP1 3 H 741, FIF MEGAT. 0 8 {f
XFJ5 AR ST X8R TR S R 51 (CV-A6-gP-F
CV-A6-qP-R) #1 Taqman &% (CV-A6-probe) ., ]
NCBI 4 % v Primer-BLAST #9005 9 F5 & 19 45
SetE, B AR S AR T AW TR ) i A FR
ST A o AR 5T AR E B T O R A SR A R
FAM, 3" #ric By 2 6 K A1 BHQ.

1.4 BHPE RNA fRuES RS, DAIARSEE 2 43 B T
YeE N CV-A6 [ 3 #k KYN-A1205 (5 K & 5 5.
MN184853) /F M A , it 514 CV-A6-VP1-F
1 CV-A6-VPI-R, Hrh g5 & T7 jash+, A
XS A CV-A6-qP-F.CV-A6-qP-R 54 & CV-
A6-probe, R # RNA ¥ 8K 7] & ¥k 41 RT-PCR
JR S B PCR =4 28 Byt g W 056 M 38500 & 1m0 Wi s
I DNA imERF &XH 3" Kmm“A B™ 5

pMD18-T Vector i# 4% 31 ¥ 1t DH5« 32 25 41l . A
7% PCR i 72 PH 14 5 [ 5 1 J5 Rz £ B3t 370 6 318 H
B R (R BD AW HE AR A A I A pMDI18-
T Vector il JH51 % M13F #l M13R Ml /##E H 09 A
BEAf AR 7 17) 5 Sal T B il 14 P9 D) il 45 26 20 o A 4k P 4k
S D [ 5 Rk A1 Sl M) e 7 St B B9 RNAL IR
SEA 430 BE I s HK P AR 4l A =S DL
AR RNA # DUEL (copy/mL) =6. 02 X 10% X (X
g/mL)/(RNA B34 < 340) ,RNA T —20 CIR-AE%
FH . o ARS8 A 2 5 1 4 MR E R 5 LR 1,
®1 SR ES

E s JF31(5—3" i
CV-A6-qP-F TAC CAC CGG GAR AAA CGT CCA CG
CV-A6-gP-R CGG TCA GYT GCA GTG TTA GT
FAMFACG TGA GAG CTT GGG TAC MIA
CV-A6-probe 3184—3213
GAC CCC TTG-BHQ
TAA TAC GAC TCA CTA TAG GGG GTC AGA
CV-A6-VPI-F 2020—2040
TCT GCA GGT ATT AC
CV-A6-VPI-R  GAG GAC ACC AGA AGA TCT CG 3488—3469
MI3F TGT AAA ACG ACG GCC AGT
MI3R CAG GAA ACA GCT ATG ACC

I FRILFSh T7 B3 T30,

1.5 RT-qPCR LM RMIEFR (20 pl): 2X
One Step RT-PCR Buffer [l £ #p# 10 pL, TaKaRa
Ex Taq HS(5 U/pl) K 0.4 pL,PrimeScript RT En-
zyme Mix Il 4 0.4 pL,CV-A6-Probe(10 pmol/L) N
0.8 ul.,CV-A6-qP-F(10 pmol/L) K 0.4 pl.,CV-A6-
aP-R(10 pmol/L) % 0. 4 pL, RNA B4 % 1 uL,
RNase Free H,O 5 6.6 pL, B 5] % MR E KN
R ST R e v B L i BRI A B RN AR
42 °C 5 min,95 C 10 s,% 95 C 55,60 C 30 s 3 40
MG

1.6 REEIAE B LAR RNA # IR AL,
JH R #i B EASY Dilution (for Real Time PCR)
H RNA bR G W BE 29 10 WK 834 ng/pL (X 1 #5
DIKCH 10" copy/pl) 2L 10 A5 HE BERRE, A 107 ~
10 copy/pL, JF 3 B LB BUINTCO) , #22 B B AR
AR Z S B 26 A AT — 8 5 RT-qPCR. DT E
il e I8 DU B R o S 7 PEAR I AR o L R
PEFRRENE, B AR RE 3 MR AL, R 9
AN BERE (10° ~ 10" copy/ pl) XF I #5 D1 %k i X % A
TEFR I {E CtH . R EE H 34 bR 26

1.7 4553 ERE X EV-A71.CV-A16.CV-A6 FlI
CV-A10 R WR HEAT R LA PPAS 32 77 7 1 e 5

1.8 FLRAZURFAR RN R YN-AI3 &Y 1
H % BALB/c ZL B i &) 500 M LB L il
HLUFHE L RNA, #2288 3R SO AR & B B I 2% 1 it
F1— 1k RT-qPCR, S B 45 U5 R 45 Co 8 b HE it
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2.1 [H RNA fR#ESMEST 4 RNA # A
SO, Y RNA bR e o B 200 05 W B R 834
ng/pl BF, H X R $4 0LE A 107 copy/pL(RNA 5 1
K E N 1477 nt),

2.2 SEEMABE LK, RNA FRIEMTE 10° ~
10" copy/pL I H B0 R 4F P i £, LI 1A,
MK 10% copy/pL B, Ct {50 35. 8, INIMTIA K i
75 v B A I A% BR 24 K 10° copy/pL, RNA g #E 5 75
10°~10" copy/pL MTERINHA RIFLERR, I
B 1B(R® &M 0. 999, 9 HEE N 109. 6%, X
K Y=—3.112X +43.149),

Amplication

RFU(10%3)

A
bydes
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B Log Starting Quantity
H:AB.C.D.E.F.G.H.I.J] 454t % 10" .10 107 . 10* . 107,

10°,10°,10" . 10% . 10” copy/pL. RNA B fs A 937 5 i 42 B 4 4% e
k.
B 1 TEHBERY G

2.3 EEMHRKE EARVR X 107 ~10" copy/pl
0 [ R 9 AR RE BE AR A EAT 3 IR N EE B PR
5, JF % il g 45 R AT Gt s dr. AL BF SPSS
19.0 B A P | Ce i & R® M{EM AR 5
RE(CV) LFE 2,

x2 RT-qPCR AR EE il

RNA F# & (copy/pL) SEH C Al T 1fis 22 CV (%)
10" 9. 4667 0.035 12 0.37
10" 12.5167 0. 055 08 0. 44
10° 14.8367 0.109 70 0.74
10° 18. 1567 0.138 68 0.76
107 21.6533 0.219 39 1.01
10° 24. 8133 0.049 33 0.20
10° 27.9733 0.080 83 0.29
10! 31.2233 0.105 04 0.34
10° 33. 9300 0.272 21 0. 80
10° 35.7967 0.318 96 0. 89

2.4 FrRERE FMHZFEREN EV-AT1,.CV-
A16.CV-A6 fil CV-A10 JF 8 Z BRI . {LH CV-A6 i}
IR BH P 4 il 2, FL 4 B Je NTC A &5 2 ¥ 5 [
P ILE 2,

Amplication

N ov- /

y

RFU(10"3)
L

EV-AT1, CV-A16, CV-
410, NTC
e
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2 RT-qPCR W45 R EXR

2.5 ARALmmE /MWL R Hiz ki
YN-A13 #fR S 1 H it BALB/c FL RS £ 4141
CV-A6 My#it . H S AR 3 R AFn 4 0 ih £&
DL 3A, Ct{H7TE 18.98~34. 46, AR ¥ 45 AL A 1k 3] %¢
S BB XS L Y Ce B RN o il 22 10 2 X ] R a3 53
H AL CV-A6 IR M, ILIA 3B,

Amplication

8
4
2 —
7
AO - — —
0 10 20 30 40
Cycles
B15
o
g
o 10
¥
i
i]i[ 5
&
e
o
B o BF B OB 8 B RIRR SRR

VE A K FL R LB BR I 4 B R DR 45 B R LA 4141
TR
B3 IRASARSHELNLER

3 i it

CV-A6 M HBIESE AT/ RNA 5 8, 1E i 1 4F
gl HEMD 9 32 229 Ji iRk 2 — , ™ & fE 3 L E 1
RS . CV-A6 B Al 51 4 B Mokt % A= bl i
9% RIS B0 405 45 4F LR HEMD I JR SE bR L 354> CV-
A6 Y n] S BTG B P RS 2 AN T R S ™ T R
O H CV-A6 L A S 5 A B v
WK SE JRIE S5 IR VE - BRI K B 4R & AR T2 & iR
BB, DR B Sr — b e BRI CV-A6 K
YLy 53k CV-A6 [ AT I 2 8 25 52 56 %292
PR T AT AR IR

FEGRE I CV-A6 17 74 LU 35 40 25 85 77 F LS
SFSW L R B AR O R B R R 2 BT 4
B R FH 20 R 6% 75 56 W R B S A TS B 4 . R
SR VZITIE R R L B 3R R KL A B R AR L
T % B T BB S W, I3 22 Wi B R ek A A
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WK R R A . 9 4h . H B SE 5 = H iy
i RT-PCR 4% 5% B B . (H %75 4 H R ge dF 17 2
IR

CV-A6 9k 75 5 H b i 18 9% & 25 M 2 o), Hop
VP13 PR X GRSF 5 & 4 FH AR 96 B I 7 780 26 5 D) R stk
MR SE P AWFSE R £E CV-A6 1) VP1 A [
XFJE B AR ST X8R5 1 51 40 AR L R H#E— 2 ik RT-
qPCR K 75 3 , Sk itF — 25 38 1 51 9 RS 5 0 L A
gEA N R SR, AN, TagMan #8415 B4 5
FE B AN A IR T RO RS L R R A A
EV-A71.CV-A16.CV-A6 Fl CV-A10 J& #E A% BRI , 1
A CV-A6 b Wy g M e, i — LRz ik A
AR SR, 2K % AR 10" ~ 10" copy/
L B B P, 1 A AP AP 1 i 4R $E 0% IR A
AR A £ P 3 L P9 AT X 9 B A% IR a2 A A6 DU R it 43
Mo BB % O B MR AT A & B 41
W CV HAE 0.20% ~1.01%,/NTF 2.00% , i W] H &
RN R D B A R Y CV-A6 JE
BALB/c AL AL MM R, RASHEARA AR
Gr R4 g 2, AR Al Co 8 T As o il e 19 2 X 7T A o
TR HL PR AR R

FAN, G AEPEAED HEST i CV-AB TagMan £ &
RT-qPCR i 5 35 A ] (9 2 o AR 0F 5 45+ 2 4 )
Y TR E — 20 2 R b, O A R A e SRR RNA
FrufE il o FERE TN B B A4 & T, RNA bR o 5 1 A
[ RE i [ 25 AT — 25 1k 58 i % 5% & qPCR 1Y 3t
P ARAIE T RN S R TR RO — B0, X R AT
RS TR BRI TR 25, A HLE 1 h AT
DAL 52 1% 96 FLAE & A9 38 KK, RT-qPCR 7= 4
G e S5 e FEL K A 00 R 43 T 5 W R b Y 24 T s ] A
BAS . MR G I ik AR A — e OR R 1 G 3k
K514 R BE A /N A T 45 A4S 52 06 25 A8 B9 A A
A AN R B0 50 45 e ke = W R L (HAR AR BE 5 R
) 25 JR , 3k 6 ] 5005 4 2
4 £ it

A 5T B A T T A CV-A6 IF BE X% #
i E B 7, 8 CV-A6 15 AT 9% 2% 8 2 11 15 By
WOk THB., AWy kR R ER, REER, R
PR, BB A% 1T 55 Hb N FH T CV-A6 B

S % Uk
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