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There was a major outbreak of Enterovirus infection in Taiwan in 1998.
After the outbreak, Taiwan CDC has established surveillance system to monitor
the trend of EV infections. Most EV infections only cause mild clinical
symptoms in susceptible hosts; however there are still some children may result
in severe or even fatal cases. As a result of it, it creates great panic and anxiety
in our society, especially for the parents with young children. Therefore the
early detection of EV infection not only can provide the background information
to the medical doctors taking care of the sickness but also the epidemiological
data to the health authority controlling the further spreading of the disease. In
this study, we developed a rapid detection system, one single tube real-time
RT-PCR quantitative assay, to identify EV infections. The primers and probes
were designed according to the most constant nucleotide sequences located on
the 5’end noncoding region of EV genome. The specific probes were labeled
with reporter dye, FAM and quencher dye, TAMRA on their 5’end and 3’end
respectively. By detecting the excitation fluorescent reporter dye of probe in
RT-PCR reaction , the sensitivity and specificity would be increased greatly for
detection the pathogens in the short time. The dynamic range of this assay
encompassed at least 7 orders of magnitude ( 10' ~107). It is useful in the mass
screening of specimens. Any enteroviral titer within 10' ~107 copies RNA can be
detected immediately after real-time RT-PCR reaction ; the conventional way of
detecting the presence of PCR products after PCR reaction is not necessary. In
aspect of enterovirus species analysis , the epidemic enterovirus strains
including EV71 , CA16 etc. could be detected and analyzed with single tube
real-time RT-PCR quantitative system.
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(Material and Method ) :

(primers/probe): primer Express
5’ UTR [4]
(forward primer) EV-F : 5-CCCCTGA ATGCG G C T AATC-3
(position:450-468) (reverse ~ primer) EV-R
5’-GATTGTCACCATAAGCAGC-3’ (position:580-596) EV-Probe:
5’-FAM-CGGAACCGACTACTTTGGGTGTCCGT-TAMRA-3[4]’[5]

pGEM-T Easy vector

T Amp’ linear A
DNA rapid ligation
Standard
Mahoney typel polivirus full genome (template) EV-F/EV-R
RT-PCR 145bps
T4 (ligase) 145bps
pGEM-T (pGEM-T Easy Vector ,Promega)
(Transformation) IM109 (E.coli)
Ampicillin resistance Ampicillin
37 DNA 0.D

2~2x10° copies/ul



RNA

QIAGEN QIAmp Viral RNA kit RNA
140 ul 560 ul Buffer AVL 10 560 ul
(vortexing) QIAmp spin column column
Buffer AW 80 (Rnase Free) RNA
RNA Reverse Transcription

Polymerase Chain Reaction

RT-PCR ABI 7900 5ul  RNA
Qiagen one-step RT-PCR (reaction mix)
400nM , 200nM 48 30
AmpliTag DNA 95 10 , PCR 40
:denature 95 15 annealing-extension 60 1

annealing-extension ABI Prism SDS

Reverse Transcription Polymerase Chain
Reaction RT-PCR

1 Primer: 012- ATGTAYGTICCICCIGGIGG ( 2875-2894)
040- ATGTAYRTICCIMCIGGIGC (2905-2924)
011-GCICCIGAYTGITGICCRAA (3311-3292)

2 Reverse Transcription
RNA 5ul 75mM KCl 50 mM Tris-HCl 3 mM MgCl, 10
mM DTT ATCG dNTP mixture 0.5 mM RNasin 38U/ul  antisense
primer :R- RT-probe 50 pmole 70 10 100



units MuLV-reverse transcriptase 37 90

(3). PCR
Reverse Transcription cDNA PCR cDNA 50
mM KCl 10 mM Tris-HCl 1.5 mM MgCl, 0.1 Triton-X 100 ATCG
dNTP mixture ] mM  primer: 012/011 040/011 50 pmolel[6, 7]

5 units Taq polymerase Promega 94
denature 3 94 1 primer Tm
primer 1 722 35

72 15
RD 96
DMEM 10% 50ul
100l 5x10* 36 CO,
4 5 7 CPE(cytopathic effect) TCID50



(Result) :

(standard curve) Ct (Cycle threshold)

(Cycle threshold ; Ct)

5’UTR
extraction kit 0.D260
(ug/ml) (mole/ul)
copies/ul real-time 7900
(Threshold)
0.03
10° copies/ml 19
15 copies Ct
2~3 copies
ABI 7900
PCR
40  Correlation 1.0[3]

Ct (Quantity)

RT-PCR

Qiagen DNA
10 2x10°~2
10 copies/ml 38
( Rn) PCR

10" copies  Ct

1 log copies Ct

Ct 38 1 >0.990

(extension)

slope 3.3 Y-Intercept
SDS
R2 0.9988



5’UTR
(poliovirus) 68-71 ,
(Coxsackievirus) [8]

5 >

Enterovirus VP1 ,

)

universal primers

011/012/040
CA2 ,CA4 ,Echo4 .EV71

Echoll

RT-PCR ( )
VP1

region ,

PCR

real-time PCR

(Echovirus ),
71
RT-PCR ,
( PCR

60 VP1

: CAl6 ,

:CA2~18 EV70 EV71 CBS

RT-PCR  011/040/012
CB5 CA4 Echoll
011/040/012
!
constant



vpl 7

71 A2 A4 A6 Al6
6 PCR 012/ 040/ 011
4
436bp DNA
436bp ABI 7900
Ct )

real-time PCR

71 TCIDS50
(copies number)
CPE
real-time 7900  one-step RT-PCR
copies/ml
1 log CPE
3x 10 copies/ml CPE

RT-PCR

RT-PCR

10
PCR
1000
[4]
3x10°



(Discussion) :

real-time PCR

real-time PCR

ABiosystem PRIMER EXPRESS
5’ UTR [4]
71
A2 A4 A6 Al6 4 6 8 [7]

EV71
VP1

71

10.



log 1000 copies/ml

DNA
QIAGEN
QIAmp Viral RNA kit RNA 140ul
elution 60ul AVE buffer PCR 7900
Sul RNA
85.7(1000/140 X 60/5) 1ml
1000 copies/ml 85.7 11
copies/ml PCR 7900 10 copies/ml
Real-time PCR 1 ml
100ul 10
PCR ,  None-temple-control ( NTC )
5 2
FAM TE buffer
DNA
[8, 10]

HIV-1 InfluenzaA& B HAV EBV

11.



Gold standard
Real-time PCR
100ul Real-time PCR
Sul RNA 11.67 ul

Real-time PCR

12.



real-time PCR RT-PCR
Virus culture CPE
Sample Result of Real-time PCR RT-PCR Culture CPE
(Copies/ ml) (No. of Copies/ ml)
Ev71l
3x10° 3.3x10° ¢ )
3x 107 3.0x 10’ * )
3x10° 2.9x 10° ) (+)
3x10° 2.7x10° ) *)
3x 10 2.1x 10* ) *+)
3x10° 2.2x 10° ) (+)
3 x 102 Undetectable ) (+)
3x 101 Undetectable -) (-)

13.



RT-PCR

CA2 |CA4 |CA5 |CA6 [CA9 |CAI0 |CA15 |CAl6 |CA18
real-timeRT-PCR [+ + + + + -+ n +
RT-PCR
(011/012/040) + - + -+ + -+ -+ 4+
CA24 |[CB5 |[EV70 |[EV71 [Echo3 [Echoll |[Echol6|Echol8[Polio
real-timeRT-PCR [T + + + + + -+ 4+
RT-PCR
(011/012/040) + - + —+ -+ - - s

14.
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M 1 2 3 45 6 7 8 N

436bp
RT-PCR: + - + + + + + + -
Real-timeRT-PCR: + + + + + + + + -
RT-PCR real-time
RT-PCR lanel 71 (EV71) lane2 3 4
(Echo) 8 4 6 lane5~lane8

(Cox)A2 A4 A6 Al6 M  marker 100 bp ladder , N

16.
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