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Enterovirus Sequencing Analysis of 5 Noncoding Region in
Korean Children

Min A Chung, M.D., Chung Woo Lou, M.D., Dong Soo Kim, M.D.
Jae Deuk Yun*, Ki Soon Kim" and Yoon Sung Lee™.

Department of Pediatrics, Yonsei University College of Medicine Severance Hospital,
Seoul, Korea
Department of Virology, National Institute of Health, Seoul, Korea

Purpose : Meningitis is an inflammation of meninges by various kinds of organisms.
Almost 85% of aseptic meningitis is caused by Enterovirus. This study was done to detect
the causative virus of those with aseptic meningitis through sequencing the 3’-noncoding
region to compare prototype and homology.

Methods : RNA  was extracted from Coxsackie B1, Echovirus 3, 7, 9, 30. DNA was
synthesized by RT-PCR and we compared homology with prototype from WHO by direct
sequencing.

Results :

1) PCR products from these viruses showed same bands of 155 bp and 440 bp on gel
electrophoresis.

2) Coxsackievirus and Echovirus 11 prototype sequences were compared, which showed 12
bp changes with 92.1%.

3) Coxsackievirus Bl from a patient showed 94.1% homology when compared with
prototype.

4) Echovirus 3 showed 92.8%, echovirus 7 92.8%, echovirus 30 82.9% homology.

Conclusion : 5-NCR of enterovirus has high homology which was good for use of

diagnosis and more long sequencing requires for typing of viruses.
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RD-cde, HEp-2-¢c, Hela, VRA|Z =o]|4] entero
virusel] ZHpAle] =2 RD(ATCC CCL 136)8)
HEp-2-c(ATCC CCL 23)A|£Z WHOZHNE] ok
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FoAlgell AR% WAL YRS RIVM(Na
tional Institute of Public Health and Environ-
mental Protection)of|4] A]Z8F Enterovirus serum
pools WHOERE] F<F who} Afzlglen, 7}
zte] A2 5% FHleldHe] ¥#3 EMEM
(Sigma Co., St. Louis, Mo)2 2 20 3]4s}o]
Abgslgict 96 well plate?] Zhwellol] s=n]sl Z+zh
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6. Oligonucleotide A

Enterovirus2] PCRe]] A-£3t primer= Entero-
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3 2L Adete] A-83lchFig 1). DNA mo-
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7. Noncoding RNA PCR

PCRE- 94CollA 302 denatureA]Z]3L, 527
A 30Z& amnealing A]Z1 &, 72°CollA] 1827} exten-
sionA|Z1 o 23] F3sleict. Geneamp RNA PCR
kit(Perkin-ElmerA}, Norwalk, CT.)& Al-#3}slod
PCRe]] 93]l #BAlxl DNAY gel-electerophoresis

(100V, 70mA, 103H)E A% F etidium bro-

mideZ GAfste] He3ict.
8. PCR-direct sequencing

sequencing HhSof] ALE¥F Zglo]w= PCRo
AgE Zeloldiprimer], 23 FYH Aoz
HPLC AA| & Agsldck 4 54 band7} 2
©]5] PCR AHE-S S-300HR MicroSpin  column
(Pharmacia, Uppsala Sweden.)o 2 AAE % D-
NA2] okl wle} 5~7 uLS 2sle] PCR-directed
sequencing kit(USB 70170,
sham International Plc, Amersham.)& o]-23}o]
sequencing2- F=8lsldct. 54 719 EAE S-
dATP(Amersham, Amersham International Plc,
Amersham.) S A-£38}99 2w, 6% polyacylamaide
geloll AAFEY ¥ A= gel Xoray filmo
48 ~72A17F =&Y FH Qo] AVAEE £4

Amersham, Amer-

5' NCR1kb 3kb 5kb 7kb 3¢

V7772774 € A & 7 7N ZIAAA

} L—“-__‘, 7438

—
5% 73
445 Tz 464 580 EzzzzzzZZZA 599
— —
ENT 1 ENT 2

544 RETENERY 563

_
ENT 3

ENT1 :5TCCTCCGCCCCCTGAATGCGS!
ENTZ :5'ATTGTCACCATAAGCAGCCAS'
ENT3 :5'AAACACGGACACCCAAAGTASZ'

Fig. 1. Genomic positions and properties of the primer sets used in this study.
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Fig. 2. Acrylamide gel electrophoresis profiles of
the amplifed 5’NCR of several enteroviral
RNA by RT-PCR. Arrows indicate the
436bp and 1532bp. A:100bp DNA ladder,
Lane 1, 2:negative control of cell culture
supernatant, Lane 3, 4 : positive control of
echovirus 3 from ATCC, Lane 5, 6:cox-
sacke Bl, Lane 7, 8:coxsackie B3, Lane
9, 10 : echovirus 3, Lane 11, 12 : echovirus
7, Lane 13, 14 :echovirus 9, Lane 15, 16:
echovirus 30.
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vlolz]2 ¢drk. = 2] Echovirus 30, Coxsackie-
virus B3, Enterovirus 71o] EZ]F¢lc) 199410
Echovirus 3¢], 1995%d0]] Coxsackie B3, 199640l
Coxsackie Blo] 7}&b &3} £l wle|a]| 29l

1994vdoll= =E3t Coxsackie B3o| Xg=]9)la,
1995d¢l] Echovirus 77} Echovirus 20, 1996w]]
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3. PCR Z1}

Zhle|g] A~ Eo] Primers: A23)F #1#}2] PCR
o] A3t A4 RD-cde AlZEwief Hetlol] 4 (lane
1, 2) €45 Rarl eFdu)=F(lane 3, 4), Cox-
sackie Bl(lane 5, 6), Coxsackie B3(lane 7, 8),
Echovirus 3(lane9, 10), Echovirus 7(lanell, 12),
Echovirus 9(lanel3, 14)¢} Echovirus 30(lanels5,
16)olltak ATCCERE 7|uisl9E 155bpe) 440
bp=7]e] PCR productsZ 4L & AL cHFig. 2).

4. DNA sequencing

Lindberg Coxsackievirus@} Echovirus 11 pro-

totype2] +A4E w|mI Az 12bpHEE Kol
92.1% FYAHE HYrkFig. 3) ATCCE 2E]

Lindberg Coxsackievirus®} Coxsackievirus B3-S
100% FYAEL Hgs ATCCEHE] 9L Cox-
sackievirus B3¢} #ALZHEE] Re]¥ Coxsackie-
virus Bl 94.1%2] EYAS Rck(Fig. 4). L
ot 4] o IAEFE FelE 4709] Cox-
20 30

vo 40 Y SQ

LINDCOX.SEQ 1 TCCGGCCCCT GAATGCGGTT AATCCTAACT GCGGAGCACA CACCCTCRAG
DNAECHO.SEQ 1 ddkrokckdkd ddkdddkddddd FEAAAAAFEE XAXRRCEEAS PrRAFFCTRET
i H i

. 60 70 80 90 100

LINDCOX.SEQ 51 CCAGAGGGCA GTGTGTCGTA ACGGGCAACT CTGCAGCGGA ACCGACTACT
DNAECHO.SEQ Bl **¥AGk*kk% hkkddkkodkdhdd ddkdhddrrd dkhdkknddkdd dhkdkdddradd
110 120 wa130 140 150

LINDCOX.SEQ 101 TTGGGTGTCC GTGTTTCATT TTATTCCTAT ACTGGCTGCT TATGGTGACA
DNAECHO_SEQ 101 *****ii*T* t*ti—***c*f khEEREPTPrEd kdrkdkkdhkddr ddddrdkddds

e .

Fig. 3. Comparison of necletide sequences of NCR of Lindberg coxsac-
kieirus(LINDCOX) and echovirus 11 prototype(DNAECHOQ) by
DNASIS. there are 12bp changes with 92.1% homology.
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10
LINDCOX.SEQ

20 30 40 50

1 TCCGGCCCCT GAATGCGGTT AATCCTAACT GCGGAGCACA CACCCTCAAG
1

CB3YS2.SEQ 1 === e e e P
CB1YS2.S8EQ ] = e e e o dwdk Ak CR

60 70 80 90 100
LINDCOX.SEQ 51 CCAGAGGGCA GTGTGTCGTA ACGGGCAACT CTGCAGCGGA ACCGACTACT
CB3Y¥S2.SEQ 51 wkkkdkdhdkhd doddhhkkhddh hhkhkdkkkdk kkhhhhhkdh hkwkkhkwrkd
CB1lY¥S2.5EQ 51 #%**Pokkdd *AChrkhdvd *Thhhdddddd dhdhddkdddd dhwddrtidd

110 120 130 140 150
LINDCOX.SEQ 101 TTGGGTEGTCC GTGTTTCATT TTATTCCTAT ACTGGCTGCT TATGGTGACA
CB3YS2.SEQ 101 *kddkdkkdhdsd Addhdhdhkdrdrh Hhdhdddhddd Fhdddhdhnd RRkkdkkdw
CB1YS2.SEQ 101 #dkddksddddd SxxdrkxChd RARhrddsPrasd EFPhkkkkhhdkd SdhkhkrFrhand

Fig. 4. Comparison of nucleotide wequences of NCR of Lindberg

coxsackievirus(LINDCOX). coxsackievirus B3(CB3YS2) from
ATCC and coxsackievirus B1(CB1YS2) isolated from patient
with aseptic meningitis. There is 100% homology between
Lindberg coxsackievirus and coxsackievirus B3 from ATCC.
However, 96bp are changed with 94.1% homology between
Lindberg coxsackievirus and coxsackievirus Bl from a patient

with aseptic meningtis.

Fig. 5. Nuclotide sequeces of 5’NCR of coxsackie
Bl isolated from 4 different patients with
aseptic meningitis show 100% homology.

sackievirus Bl 100% FYAl-S HIth(Fig. 5).

Echovirus 11 prototype-s $HA}2XE]2] Echovirus

¢} =4S v)2slel =t Echovirus 701)4]= 92.8

%, Echovirus 9¢l]4]3= 94.1%, Echovirus 3014

T 829%° FUAel ATk FW|R AL

Echovirus 3%} Echovirus 74}ejel] 100%2] U4

o] MHASIIEkFig. 6).
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10 2 30 40 50
DNAECHO. SEQ 1 TCCGGCCCCT GAATGCGGTT AATCCTAACT GCGGACGACA TACCCCTAAT
E3¥S2.SEQ 1, | s T RS SRR T e L *RAGCER
E7Y¥52.5EQ ] SeRRmesoss hoderdss detasmdndy et s eSr s o EERGOER
E9YS2.SEQ T mmmEmsm e st S (eSS **ACGA
E30YS2NW.SEQ D e et GG *CGT*B?**A

R (REI

60 70 80 S0 100
DNARECHO.SEQ 51 CCAAGGGGCA GTGTGTCGTA ACGGGCAACT CTGCAGCGGA ACCGACTACT
E3YS2.SEQ 51 GFC*+(k*Mk MarCrddskad 2h2dddbsdh FFEhRhhddd drrrrrdrir
E7Y52.SEQ 51 GHC**CH**Tk ThChrkhkddk dkdkwnhhdd wkddddrddd Frkhddkkdd
EBYSZ_SEQ 51 FARGThhkdedk dhkChdrddddd dodhdddddddrd Fdhdkhhdhhkdk koot

E30YS2NW.SEQ 51 #***GT*ATTG *CCHh*kdkddd *udChddaGh FO*PGhhdkd RArhihkkhd
Y atea a T v D |

110 120 130 140 150
DNRECEO.SEQ 101 TTGGGTGTTC GTGTTTCCTT TTATTTTTAT ACTGGCTGCT TATGGTGACA
E3Y¥S2.SEQ 101 #*FkkkdhkChk dhordokdkvedkdd dohkdkdkddhhddkQ *Phkdhkkddhd hhkdwkdhsds
E7YS2.SEQ 101 H*ddkkdkd Ok dhdekdhdhdhdh kR A RARRRC AT b hk kb ok dbkkkork | _
EQ9YS2.SEQ 10] #*drkkdkkCh kddkdkddkwddd *dhddChddd dhkddrhkddrd ddddek
E30YS2INW.SEQ 101 #*%*2FxdCk hbhhddhhhkd kkhkkkkATh G dedkdkdddd .

Fig. 6. Comparison of nucleotides

sequences of NCR among the

different echovirus serotypes isolated from the patients with
aseptic meningitis which showes a different homology. DNA.-
ECHO; echovirus 11 prototype, E3YS2 :echovirus 3, E7YS2:
echovirus type 7, E9YS2 : echovirus 9, E30YS2 : echovirus 30.
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