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NUCLEOTIDE SEQUENCE OF THE PROTEIN E GENE OF THE TICK-
BORNE ENCEPHALITIS VIRUS STRAIN 595 ISOLATED IN SLOVAKIA
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Summary. — Tick-borne encephalitis (TBE) virus, strain 595 was isolated from Ixodes ricinus ticks in
southern Slovakia. A part of the protein E gene was sequenced and compared with the prototype strain Neudorfl.
Seventeen silent mutations and two amino acid changes (Ile —Val, residue 167; Asn — Thr, residue 366) were
found. The nucleotide homology in the sequenced part of protein E gene of the strain 595 and the prototype
strain Neudorfl is 98.6%. These findings indicate that the strain 595 is closely related to the strain Neudorfl.
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Tick-borne encephalitis (TBE) virus and other closely
related tick-borne viruses form TBE virus subgroup within
family Floviviridae (Westaway et al., 1985). In Europe the
most prominent endemic areas have been described in Hun-
gary, Austria, Slovenia, Switzerland, Germany, Poland, Swe-
den, Bohemiaand Slovakia. The agsociation of the antigenic
types of TBE viruses with tick vectors Ixodes ricinus (West-
ern subtype) and Ixodes persulcatus (Eastern subtype) was
well established (Rubin & Chumakov, 1980). TBE virus
strains isolated throughout Europe exhibit a high degree of
homogeneity, as revealed by peptide mapping and
monoclonal antibodies (Heinz and Kunz, 1981, 1982;
Guirakhoo ef al., 1987).

The major surface protein of the virus, the E protein (con-
taining about 500 amino acids) mediates several important
viral functions during carly stages of the viral life cycle,
such as the receptor binding and fusion activity. E protein
induces the formation of neutralizing and protective anti-
bodies, and active immunization with isolated forms of E
protein can provide solid protection against the disease
(Heinz er al., 1981). Phenotype changes of flaviviruses are
frequently connected with observed mutations in E protein
(Holzmann et al., 1990, Cecilia and Gould, 1991). No se-
quence analysis of a TBE strain isolated from ticks in
Slovakia has been performed so far. In order to determine

Abbreviations: IPTG = isopropyl-8-D-thiogalactopyranoside;
PCR = polymerase chain reaction, TBC = tick-borne encephalitis

the relationship of the strain 595 to the prototype strain
Neudorfl of TBE virus on the nucleotide level we sequenced
the gene for protein E of this virus strain.

TBE virus strain 595 was isolated from Ixodes ricinus
females collected in southern Slovakia, locality Gbelce, in
July 1980 (KoZuchet al., 1987, 1990) and passaged in suck-
ling and adult mice. Virus stock was prepared as 10% (w/v)
suspension of infected suckling mouse brains.

¢DNA synthesis. Total cellular RNA was prepared from infected
suckling mouse brain suspensions using the guanidinium
thiocyanate method (Chomezynski and Sacchi, 1987). Total cel-
lular RNA (1.7 pg) with antisense primer 3-TCGACTCCAA-
GGGTCATGGCCA-3" (600 ng) corresponding to the 3'-end of B
protein (nt 2415-2433, Mandl ef al., 1988) were heat-denatured at
70 *C for 10 mins and maintained on ice. Reverse transcription
was performed with 200 U of Moloney murine virus reverse
transcriptase (Pharmacia). The mixture was incubated at 37 °C
for 90 mins, then at 94 "C for 5 mins, and cooled on ice.

PCR was performed with 5§ ul of the cDNA reaction mixture
as a template, 200 ng of sense primer (5'-GATCGCGTTGCA-
CACTTGGA-3',nt953-972), 200 ng of antisense primer (the same
as in cDNA synthesis) in final volume of 50 pl as follows: start-
ing at 95 "C for 5§ mins, then 40 cycles at 94 “C for 1 min, 58 °C
for 1.10 min, and 72 "C for 1.40 min. The final extension was at
72 *C for 10 mins. The PCR product was analyzed in
electrophoresis and the fragment of expected length was purified
from agarose gel by Gene Clean (BIO 101).

Cloning and sequencing. The PCR product was phosphorylated
with § U of T4 polynucleotide kinase (BRL Gibco), made blunt-
ended with 2.5 U of Klenow fragment of DNA polymera-
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The homology of strains 595 and 4387 (isolated from
the bank vole in the same locality Gbelee, southern Slovakia)
was 99.5% at the nucleotide level with ‘EBM.:‘ sin duce
amino acid substitution of isoleucine by
amino acid position 319 (U-»C transttion at nue
sition 956) and one silent mutation

The prototype “»;Imm Neudorfl of TBE virus was isolated
n Uur;mn],u wl, Austria from 1. ricinus ticks (H
1982y, Strain 595 was alm isolated Drom 1 ricins ticks
The first mt two amino acid mutations disclosed in the pro-
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In contrast to these the findings, sceond mutation
(Asn-»Thr) seems to be specifically linked with the geo-
graphic area where the virus strain was detected, Apart from
strain 4387 solated from organs of a bank vole in the same
locality (Kozuch et al., 1990}, no other TBE strain sequenced
s far harbors this mutation. Overall 98.6% nucleotide ho-
mology of the prototype strain Neudorfl and the strain 595
¢lasifics these two strains as closely related. According t
the computer analysis it 1s unlikely that these mutations

Neotide homol-

ne et al.,

would have any impact on biochemical, structural and
antigenic features of protein E. It is }mwmtiw that geo-
graphically more remote strain Kumlinge 452, isolated in
Findand (Whithy ef al,, 1993) has only one amine acid change
of valine for wsoleucine at the amino acids position 167
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the ]‘m)myw strain Neudorfl protein
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