32 75-82 (2005)

RT-PCR

2003 6 2003 10

(EV)

149 56 EV
54
6 GenBank

CA10 2

EV

EV

(CB)
EV68 71 Polio

64
1

EV71 CAl6
EV

149
VP2
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RT-PCR 56
BLAST
91.8
AL0  (CA10) 99.0
EV
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CA EV
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RT-PCR

EV
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RT-PCR
EV
2.
2-1
2003 6 2003 10
10 4
142 139
1 2
7
149
2-2
KB RD-18S RD-A Vero
36
cytopathogenic effect CPE
Ad KB CPE
HSV ~ RD-18S CPE
12 FA
2-2 RNA
140u 1 QlAamp Viral RNA Mini Kit
QIAGEN RNA
2-3 RT-PCR
RT-PCR QIAGEN OneStep RT-PCR Kit
QIAGEN 50 30 95 15
94 30 55 30 72 1 35
RT-PCR 2nd
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PCR Ex Tag TaKaRa 94 30 55
30 72 1 30

RT-PCR 5 (5 NTR)

VP2 EVP2 0L68-1 2nd PCR

5" NTR VP2 650bp

EVP4 0L68-1 2
EV
2-4
PCR

MinElute Gel Extraction Kit(QIAGEN)
BigDye Terminator v3.1 Cycle
Sequencing Kit(Applied Biosystems)
ABI PRISM 3100-Avant

Genetic Analyzer Applied Biosystems

DNA Data
Bank of Japan DDBJ
http://ww.ddbj.nig.ac. jp/ BLAST
GenBank
DNASIS Pro 2.2
1000
3
3-1
149 69
EV 56
81.2% Ad 12 17.4 HSV 1 1.4
EV E6 23 E 30
16 EV  EP95
3-2 RT-PCR
149 74 RT-PCR EV
EV 56
RT-PCR



18 EV
2
CA 4 2
CA 10 8
CB 4 2
CB 5 1
E6 23
E 11 1
E 30 16
EV 71 1
Polio 1 2
56
Ad 1 1
Ad 2 5
Ad 3 5
Ad 7 1
HSV 1 1
69
2 RT-PCR
PCR PCR
EV 56 0 56
EV 18 75 93
74 75 149
3-3
EV 74 54
EV 40
14 PCR
VP4 207bp
3
E30 12
11
100 1 1
BLAST E30
(M214/98/Tokyo) 96.1 96.6
(Bastianni Accession No.AB061483) 85.0
85.5
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CA10 8
98.6 100 6 99.5
2 2
87.9 100
2003
CA10(P-2211/CA10/Kanagawa/
2003) 97.1 97.6 2003
CA10(P-2267/CA10/Kanagawa/2003)
99.5 (Kowalik
Accession No.AB061450 75.8 77.8
73.4 T74.4
E6 14 13
100 1 1
BLAST
E12(Balikesir/T91/98) 84.1
E 6(Chiba/93
Accession No.AB061506) 83.6
E6 D"Amori Accession No.AB061470
82.6
2 CB4 99.0
GenBank
CB4 (isolate 11) 93.7
CB4 (JVB  Accession No.
X05690) 82.1
CA4 CB5 El1 EV71
CA4(P-2372/CA4/Kanagawa/
2003) 100 CA4 (High Point
Accession No. AF117695) 86.0
CB5(Istanbul/T92/98) 91.8 CB5
(Faulkner Accession No.AB061464) 80.7
E11(Jena 799/2002) 92.8 Ell
(Gregory  Accession No.X80059) 79.7
EV71(shzh03-58 97.6 EV71
BrCr Accession No.U22521 83.6



3 VP4 (207bp)

No. GenBank Accession No.
20034176 TS E30 E30(M214/98/Tokyo) 96.6% AB058845
20034181 TS E30 E30(M214/98/Tokyo) 96.6% AB058845
20034183 TS E30 E30(M214/98/Tokyo) 96.6% AB058845
20034189 TS E30 E30(M214/98/Tokyo) 96.6% AB058845
20034190 TS CA10 CA10(P-2267/CA10/Kanagawa/2003) 99.5% AB162743
20034192 TS E30 E30(M214/98/Tokyo) 96.6% AB058845
20034201 TS E30 E30(M214/98/Tokyo) 96.6% AB058845
20034209 TS E6 E12(Balikesir/T91/98) 84.1% AB114145
20034210 TS CB5 CB5(Istanbul/T792/98) 91.8% AB114146
20034213 TS -b CA12(P-2200/CA12/Kanagawa/2003) 98.6% AB126210
20034214 TS - CA16(P-1757A/CA16/Kanagawa/2002) 100.0% AB094784
20034215 TS CA10 CA10(P-2211/CA10/Kanagawa/2003) 97.6% AB126206
20034217 CSF - E12(Balikesir/T91/98) 84.1% AB114145
20034224 TS - CA16(P-1757A/CA16/Kanagawa/2002) 99.5% AB094784
20034226 TS - CA16(P-1757A/CA16/Kanagawa/2002) 100.0% AB094784
20034231 TS - CA16(P-1757A/CA16/Kanagawa/2002) 100.0% AB094784
20034234 TS CA10 CA10(P-2211/CA10/Kanagawa/2003) 97.1% AB126206
20034235 TS CA10 CA10(P-2211/CA10/Kanagawa/2003) 97.1% AB126206
20034245 TS CA10 CA10(P-2211/CA10/Kanagawa/2003) 97.1% AB126206
20034246 TS E30 E30(M214/98/Tokyo) 96.6% AB058845
20034248 TS - CA10(P-2211/CA10/Kanagawa/2003) 97.6% AB126206
20034249 TS - CA16(P-1757A/CA16/Kanagawa/2002) 100.0% AB094784
20034251 TS - CA12(P-2200/CA12/Kanagawa/2003) 100.0% AB126210
20034252 TS EV71 EV71(SHZH03-58) 97.6% AY895135
20034264 TS E1l E11(Jena799/2002) 92.8% DQ092796
20034267 TS - CA12(P-2200/CA12/Kanagawa/2003) 99.0% AB126210
20034268 TS CA10 CA10(P-2267/CA10/Kanagawa/2003) 99.5% AB162743
20034271 TS E30 E30(M214/98/Tokyo) 96.6% AB058845
20034272 TS E30 E30(M214/98/Tokyo) 96.6% AB058845
20034284 TS - EV71(1M/AUS/12/00) 97.1% AY126014
20034285 TS - CA2(P-1248/CA2/Kanagawa/2001) 98.6% AB094688
20034287 TS E6 E12(Balikesir/T91/98) 84.1% AB114145
20034288 TS E6 E12(Balikesir/T91/98) 84.1% AB114145
20034289 TS E6 E12(Balikesir/T91/98) 84.5% AB114145
20034291 TS E6 E12(Balikesir/T91/98) 84.1% AB114145
20034295 TS CA4 CA4(P-2372/CA4/Kanagawa/2003) 98.6% AB162740
20034297 TS E6 E12(Balikesir/T91/98) 84.1% AB114145
20034298 TS CA10 CA10(P-2211/CA10/Kanagawa/2003) 97.6% AB126206
20034300 TS - CA12(P-2200/CA12/Kanagawa/2003) 100.0% AB126210
20034304 TS E6 E12(Balikesir/T91/98) 84.1% AB114145
20034312 TS E6 E12(Balikesir/T91/98) 84.1% AB114145
20034314 TS CA10 CA10(P-2211/CA10/Kanagawa/2003) 97.1% AB126206
20034315 TS - CA10(P-2267/CA10/Kanagawa/2003) 100.0% AB162743
20034319 TS E6 E12(Balikesir/T91/98) 84.1% AB114145
20034326 TS CB4 CB4(isolate 11) 93.7% AF160086
20034327 TS E6 E12(Balikesir/T91/98) 84.1% AB114145
20034333 TS E30 E30(M214/98/Tokyo) 96.6% AB058845
20034370 TS E6 E12(Balikesir/T91/98) 84.1% AB114145
20034371 TS E6 E12(Balikesir/T91/98) 84.1% AB114145
20034375 TS CB4 CB4(isolate 11) 93.7% AF160086
20034376 TS E6 E12(Balikesir/T91/98) 84.1% AB114145
20034377 TS E6 E12(Balikesir/T91/98) 84.1% AB114145
2003CS1 CSF E30 E30(M214/98/Tokyo) 96.1% AB058845
2003CS7 CSF E30 E30(M214/98/Tokyo) 96.6% AB058845

aTS:

CSF:
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RT-PCR EV
14
5 CAl6 P-1757A/CA16/Kanagawa/
2002 99.5 100 4 CA12(P-2200/CA12/
Kanagawa/2003) 98.6 100
5 CA10
2
(CA10(P-2211/CA10/Kanagawa/2003) 97.1%
CA10(P-2267/CA10/Kanagawa/2003) 100
1 ) E6
1 CA2(P-1248/CA2/
Kanagawa/2001) 98.6 1
4 CA10
GenBank Accession No.
Mie/90 AB053291
Kowal ik AB061450
Aichi/306/92 AB061502
V-16469/CA10/Kanagawa/1999 AB094769
P-700/CA10/Kanagawa/2000 AB094770
Sivas/T52/K01 AB114142
P-2206/CA10/Kanagawa/2003 AB126205
P-2211/CA10/Kanagawa/2003 AB126206
P-2257/CA10/Kanagawa/2003 AB126207
P-2233/CA10/Kanagawa/2003 AB162741
P-2252/CA10/Kanagawa/2003 AB162742
P-2267/CA10/Kanagawa/2003 AB162743
P-2283/CA10/Kanagawa/2003 AB162744
P-2297/CA10/Kanagawa/2003 AB162745
HC77csf/CA10/Kanagawa/2003 AB162746
Aichi/421/92 AB167759
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4 2003

CA10
12 2003 4 9 CA10 ) VP4
2003
CAl0 12 2003 4
10 3
18 E30 7 CA10 2003
11 E6 30 2
EV 1 2 CA10
2003 EV 3
EV VP1
EV7ili 1 RT-PCR VP4
EV71 1 CAl6 EV
4 2003 VP4
CA16 VP1
VP1
14,15)
VP4 VP1
BLAST 16)
GenBank VP1
E6 EV 5 NTR VP2
EVP2
E12 EVP4/0L68-1
84.1 84.5 E6 1993 D
83.6 84.1
E6 VP4 EV
EV
VP4
E30 VP4 n VP1
12 8
" gold
E30 standard”
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Detection of Enteroviruses by RT-PCR

Masayuki Kikuchi, Takaaki Ikeda, Hideyasu Tsuchiya, Kazumi Okawa and Kozo Fujita

Throat swab and cerebrospinal fluid specimens from patients with aseptic meningitis, hand, foot and
mouth disease, herpangina and acute upper respiratory infection were examined for the detection of
enteroviruses (EV) by reverse transcription-polymerase chain reaction (RT-PCR) using the primers to
amplify the base sequence of the 5 nontrandated region (5 NTR) and the VP2 region as a part of Sapporo
Epidemiological Surveillance of Infectious Diseases from June 2003 to October 2003.

EV were isolated from 56 of the 149 samples in cell culture and typed by neutralization test. EV
genes were detected in 74 specimens including al of culture-positive specimens. For 54 of 74
PCR-positive specimens, the complete VP4 nucleotide sequences were determined and compared with EV
sequences published in GenBank. Except for echovirus type 6, VP4 sequences were at least 91.8%
identical to one of the sequences of isolated viruses with the corresponding serotypes. The phylogenetic
analysis indicated that coxsackievirus A10 strains isolated in Sapporo were classified into two genomic
groups.

These results suggest that the detection of EV by RT-PCR using the primers for 5NTR and VP2
region can be used as a screening tool and the VP4 nucleotide sequence may be helpful for the rapid
identification of EV.
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