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Oligonucleotide Fingerprint Analysis on Japanese Encephalitis (JE) Virus Strains of
Different Geographic Origins

Hiroyuki HORI (Department of Virology, Institute of Tropical Medicine, Nagasaki
University)

Abstract: Genetic variation in Japanese encephalitis virus isolates from various
geographic areas was examined by oligonucleotide fingerprint of the 42S genome RNA.
Isolates in the same geographic areas and in the same years were very similar but dif-
fered from those in other areas or in different years in the same areas. Japanese
isolates were rather similar to each other and similarity between strains was greater as
the years of isolations were closer. Recent isolates from Thailand and Vietnam were
similar to each other, however, they were quite different from Japanese isolates. Two
Taiwan isolates in 1981 with high similarity to each other were also quite different
from Thai and Vietnamese isolates, although one of them showed relative closeness to
recent Japanese isolates. From these results, it was presumed that mutations and selec-
tions of JE virus genome would have progressed independently in geographically distant
areas. Nakayama (Japan, 1935) and Peking—1 (China, 1949) strains were rather similar,
suggesting that early Japanese strains may have some relationships to early Chinese
strains.
Key words: Japanease encephalitis virus, Oligonucleotide fingerprint, Molecular
epidemiology
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(D) JaNH 180

Fig. 2. RNase—T1—resistant oligonucleotide fingerprint patterns and their schemas of 4 represen-
tative Japanese strains. Unique large oligonucleotide spots in each fingerprint were arbitrari-
ly numbered as shown in order to compare them among examined strains. (A) Nakayama
Yoken (Tokyo, 1935), (B) JaGAr01 (Gunma, 1959), (C) Mie441 (Mie, 1969), (D) JaNH180
(Nagasaki, 1980).
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Table 1. JE virus strains used in comparative oligonucleotide
fingerprint studies
strain year place source
Japanese isolations
Nakayama RFVL 1935 Tokyo Human brain
Nakayama Yoken 1935 Tokyo Human brain
Kalinina 1935 Tokyo Human brain
JaGAr01 1959 Gunma Mosquito
JaGAr02 1959 Gunma Mosquito
JaTH160 1960 Tokyo Human brain
Kamiyama 1966 Fukuoka Human brain
JaOHO0566 1966 Osaka Human brain
ML17 1966 Osaka Attenuated vaccine
JaOH3767 1967 Osaka Human brain
Mie441 1969 Mie Mosquito
JaOArB3279 1979 Osaka Mosquito
JaNH179 1979 Nagasaki Human brain
Kumamoto 1979 Kumamoto Mosquito
JaOArI8980 1980 Osaka Mosquito
JaNHI180 1980 Nagasaki Human brain
JaN Ar12480 1980 Nagasaki Mosquito
JaNAr15980 1980 Nagasaki Mosquito
JaNAr17780 1980 Nagasaki Mosquito
JaOArI6981 1981 Osaka Mosquito
JaNAr5681 1981 Nagasaki Mosquito
JOArS982 1982 Osaka Mosquito
JaNAr9183 1983 Nagasaki Mcsquito
Foreign isolations

Peking-1 1949 China ?
Muar 1952 Singapore Human brain
Tengah 1953 Singapore ?
S705/64 1964 Singapore ?
Chiangmai 1964 Thailand Human brain
Th2372 1972 Thailand Human brain
ThCMP1982 1982 Thailand Human brain
KE083 1983 Thailand Human CSF
KE087 1983 Thailand Human CSF
KE093 1983 Thailand Human CSF
SUBIN 1983 Thailand Human brain
Vietnam129 1980 Vietnam Mosquito
Vietnam136 1980 Vietnam Mosquito
Tansui236 1981 Taiwan Swine blood
Tansui263 1981 Taiwan Swine blood
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Wachter and Fiers (1972) o AkicHTOSHE %
mafi-fe. ~RTEREKEIT, M RELXSE
72% (WIV) RIVT 7 ILT I KFVERYEBIC
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hieEOEREOEMOBIRER LD TH S,
TR OBk, IEFTRIEROMICED, SRS
NIBIOEREINEL 2512 Y, SR HMEL 2B
M &R L.
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Fig. 1. Map of East to Southeast Asia. Only the capitals of countries where strains were isolated

are shown.
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(A) Peking-1
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(D) Tansui 236

Fig. 3. Oligonucleotide fingerprint patterns and their schemas of 4 representative foreign strains.
(A) Peking—1 (China, 1949), (B) Chiangmai (Thailand, 1964), (C) SUBIN (Thailand, 1983),
(D) Tansui 236 (Taiwan, 1981).
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Fig. 5. Similarity ratios (SR) between Japanese encephalitis virus isolates as determined by RNA

oligonucleotide fingerprint analysis. SR above 0.80 were (H). SR from 0.70 to 0.80 were

(C). SR from 0.50 to 0.70 were (—). SR under 0.50 were +%).
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Fig. 6. Relationship between similarity ratios of JE virus isolates to Nakayama RFVL and their
geographical distances. Each dot represents each isolate.
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LB, VAV ABEEAFICY A VARTF
EEOWER, GP58 (Trent, 1977) X 3D T
NIRRT OFBRILSRET RNA kB3 2%&tx
REELTWR 74 v 8= 7Y v bR, BT
Lb—F+ 3083w,

#® =&
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DERLBIRE P, BN IR TIZ
NERBILL TETLEZLEFBLTWS.
Nakayama Yokenfk (Japan, 1935) & Peking—1
& (China, 1949) Ehk v icwnadz L ky, M
Blix, BALPEOHABMET A V2L, THETH
Sl Z LERTOMD Livie.
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BHE, RAMEWRAES, RERFIIARBEREMCEEOBBLBTET. 2
ERICE L THB DA HZRALICOL VBB ERLET.
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