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Fig. 2
Dendrogram showing the relationshipy of the TBE complex
flaviviruses based on the nucleotide sequence homology of the
I genes as published by Gao er o (1993a) and Venugopal ef of.
(1994a)

1o the Bimity of 1ts geographic range are probably exposed
1o a number of ceological constraints that m; W oresult in
their greater antigenic variability or evolutio v selection
of "antibody e variants' (Hwﬂm et m‘ 989, hang
etal, 1993 Gao et af, 1994). Ly ,Hzm § et mf {1993y de-
rived several neutrali mt on-resistant mutants from a sing
LI solate (%W f’i)“ using MoAb 4, Hw mutants ¢hd
not v n HFT with ‘\4()/‘«.&% 4.2 and 71w
used in our study. \M detected fou H mﬁ
bind MoAbs 4.2 and 7.7 LI-L LI-A
that these newtralization-resi
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Tand 261 It means
stant mutants do occur spon

taneoushy. Interestingly, they result from a single nucleotide
change, There might be a general parallel in the evolution
' inal and vicariant flavivirus populations to t]m: 15~
land biogeography: a new insular population usually ongi-
nates from a few propagules subjected to mmiam 3( netic
sampling, and envivonmental differences vs, maintand fc
genctic divergence, sclection, d(ld ton Amﬁ speciation

(MacArthur and W 1967y, There have been docu-
mented certain phenotypic and genomic changes of TRE
virugses following their experimental serial passage in ei-
ther vertebrates (f ressman ef al., 1993, Dirokin e af |, 1994)
or ixodid ticks (Labuda e al., 1994y,
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Appendix

Accurnulated antigenic, cross-protecting, peptide map-
ping and nucleotide sequencing data of o number of the
THE m:()l‘vz‘][“»lm vir us tsofates show only minor differences
between LI CERE and RESE vivuses (Heine and Kune, 1982,
Heine et al., I%%; Stephenson (’/ al. 1984 Guirakhoo ef
al., 1991, Shiu et al, 1991 Holamann et af., 1992,
Venugopal ¢f al., 1992, 1994h; (x:m efal, 1993a; Gritsun cf
al, 1993; Tsekhanovskaya et al,, 1993 this paper) an (1
dicate that they probably represent just one virus species
that can be conveniently named Furasian TBE virus or
Flavivirus tvodisin latinized binomial nomenclature, T

hese

viruges might be regarded as two subspec
ixadis oc um‘nm/m (Western subtype,

ies (subtypes)y £
with the vars ﬁ.‘:UUb L1
and Cﬁ‘lﬁ%‘:l\ umﬁ Floixodis orfentalis (RESE, Eastern subtype),

A similar view (without

tthe nomenclatorie remarks) was
already expressed by Clarke (1964) and Shiu er el (1991).
However, the differences between these two subspecies
{su P‘prk‘} and the varictics are by no means clear-cut; F
fxadis rather seems 1o occur as a continuum or gmd)u it
of antigenteally and genetically simijar m TS OVer its v
;\gum;gmp[m rarnge. . the Turkash T 1 differs
from L1 solates i nucleotide d has been re-
garded as a distinet member of” %Jl complex (Gao er al,
F993a; Whithy er af, 1993b). Tt might represent another
subspecies (subtype), or a variety of Fioceldentalis. Neu-
tralization and haema m‘rmtmn- wthibition tests fail to dis-
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tinguish between TS viruses (Gao er af, 1993a),
in w al | W‘} *) ceently found that two straing
K s, also L.xmd i our study (group

rotenn of LI
f Ch U iarity, they con-
mmt tfmt member of the TBE
rogroun. However, the comp *H“iw n of the amine acid ho-
ogy among flaviviruses typically mvolves only a small
xroof stramns, and thew results should not always be
ded as conclusive for virug taxonomy. E g only typi-
cal strams of L1 virus have usu 411[ > been sequenced (LI-31,
6, NORY, whereas Ic, ss typical isolates (261, LI-1, LI-
AL O17) have not been studied. Hmr imclusion, however,
could change the resulting pattern considerably.

Gaoetal (19930 confirmed by the nuc Jeotide SLOUEenCe
comparison of the B genes that the Norwegian THE com-
plex solate s indistinguishable from LT (96% to 97% ho-
moelogy), while less related to CEE (85% homology): this
correlates well with our TFT results, The Norwegian iso-
[ate 1s thus up to now the only continental isolate that could
be regarded as the L vanety of Filocoidentalis, allowing

speculations about the geographic spread of L1 (from Scan-
dinavia to the British Isles, or vice versa 7) and its means
(immature fxodes ricinus on mgratory birds 7).

Of the other members of EM TBE complex, NEG virus
seems to be identical WM\ LEvirus (Venugopal ef al., 1992,
Crao er wl, 19930 OHE s related to RESE virus Q(“i‘;m et
al, 19930, veral, 1993y and might repr
sentanother subspecics (KL anskily of B ixodis, fm EWMM‘
haned, LGT, POW and KFD viruses are distantly related (Gao
e al, 1993a; Gritsun er af, 1993 Mandl er ol 1993,
Tsekhanovskayaeral 1993 Venugopal e el 1994a.b) and
represent separate species: Flavivirus langat, F powassani
and F kjasanurus, respectively,
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The envelope pn\m:m‘wmmn‘; (E protein) of Tt
VIFUSES, a1 a}u structural protei "m carrying 1m
logical funetions (haemagglutimin, neutralization and pro-
tective immunity determinants )h 15 highly conserved and
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