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Abstract

Comparative alignment of the 3’untranslated regions (3'UTRs) of tick-borne flaviviruses has previously revealed short direct repeat sequences
about 25—70 nucleotides long [Gritsun, T.S., Venugopal, K., Zanotto, P.M., Mikhailov, M.V, Sall, A.A., Holmes, E.C., Polkinghorne, 1., Frolova,
T.V., Pogodina, V.V., Lashkevich, V.A., Gould, E.A., 1997. Complete sequence of two tick-borne flaviviruses isolated from Siberia and the UK:
analysis and significance of the 5’ and 3’-UTRs. Virus Res. 49 (1) 27-39; Wallner, G., Mandl, C.W., Kunz, C., Heinz, F.X., 1995. The flavivirus
3’-noncoding region: extensive size heterogeneity independent of evolutionary relationships among strains of tick-borne encephalitis virus.
Virology, 213 (1) 169—178]. We now show that these short sequences appear to have originated from longer repeat sequences (LRSs) that are
present both in the 3'UTR and the open reading frame of the genome. We propose that the 3'UTR, and possibly the open reading frame, evolved

through multiple duplications, deletions and mutations of a primordial sequence element.
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Introduction

The tick-borne flaviviruses (TBFV) represent one of four
major ecological groups in the genus Flavivirus (family Flavi-
viridae) (Heinz et al., 2000). They are particularly prevalent in
Europe and Russia where they cause significant morbidity and
mortality (Gritsun et al., 2003). Also included in the genus are the
mosquito-borne flaviviruses (MBFV), the no known vector
(NKV) flaviviruses and three tentative flavivirus species, termed
the non-classified flaviviruses (NCFV). The flaviviruses are small
(50 nm) enveloped viruses with single-stranded positive-sense
RNA genomes of about 11,000 nucleotides. The open reading
frame (ORF) encodes three structural and seven non-structural
proteins, the latter comprising the viral RNA polymerase com-
plex. The ORF is flanked by untranslated regions (UTRs), 5S’UTR
and 3’UTR, which form complex RNA structures that interact
with RNA polymerase to initiate viral RNA synthesis. The 3’
UTRs of flaviviruses (about 400—700 nucleotide long) have at-
tracted much scientific interest because genetic modifications
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within these regions are known to attenuate the viruses without
altering their antigenic specificity, making these regions potential
targets for live-attenuated vaccines and/or for antivirals. One of
the many puzzling features within the 3’'UTR is the presence of
short (20—70 nucleotides long) direct repeat sequences that are
conserved for each flavivirus group or subgroup (reviewed in
Markoff, 2003). Four R1 repeats, two R2 repeats and two R3
repeats, approximately 23, 26 and 70 nucleotides long, respec-
tively, apparently arranged randomly, have been described in the
3’UTR of the TBFV (Wallner et al., 1995). In this paper, we
demonstrate that these short repeats originate from at least six
long repeat sequences (LRSs) approximately 200 nucleotides in
length, arranged in tandem. Four of these LRSs are present in the
3’UTR and two in the 3’ region of the open reading frame (ORF).
We propose that evolution of the 3’'UTR and probably the ORF
occurred through multiple duplication of LRSs that form the basis
for the development of the functionally essential secondary RNA
structures.

Methods and results

Initially, the 3'UTRs of all available TBFV sequences were
aligned using ClustalX (Thompson et al., 1997) and the


http://dx.doi.org/10.1016/j.virol.2006.03.002
mailto:tsg@ceh.ac.uk
http://dx.doi.org/10.1016/j.virol.2006.03.052

218

Notshgaed

LRS4

Erratum to Rapid Communication

3 AFE2341E
wr Laniay
Oshil-1  ABD49331
£of-Ho ABO&IEOT
CHFV-B  AT132808
Heu
Wypr
L

AFE27418
Lani6l
Orhil-l ABO43IIT
2HO  ABO&3401
AY133808
#7799

LULFE M)
roTeE)
HC_001630
ncoosise
He 003487

ABO&3308

He 003487 -

ABO§333E
Lan3sl
Anoai
AB043401
AtL93805
17739

H2_onrear -

IRS3 ind AB04DIZE
s Lap3sl

QaniI-1 REDABINY
Sof-HD  RBO4R4OL

CHRY-E AYIS3A0S
Hew 171738
Hypr Uin2ei
uv ro78s3
LT HC_003430 -
AlLERUr HC 0048 -
wwr e o0iest -

1199104 ABO§I39S
Vi [rrTes

CaniIsl AEO43INL
Sof WU RED43401
OHFV-B  AY133805

Hew
P
v
LW ne_onieso -
Alkhur  no_e0s3ss -
(e HCI 003487 -

IRI9-Ind ABDIRIIE -
vz taoisl -
ABO4EIFL -
ABD43401
AYI33808

1839104
vr

Oshii-1

s2t-He

THFV-B AYL93808 -
Heuw M7I79

Hypr Urnza:

Li¥ ¥a7363

LT HE_00369¢- - -
Alkhur N 0B43SK-
52eg uc 003587
IRA9-1m4 ARNEIIDY w
v 140361

HET00iE4T M:I&‘ -

—

1R391nd ABD&IIE
v Lanisl

aniI-1 AB042I71
Sof-Mo  ABO43401
CHFY-B AY1eisnt

EREREEER

sew #3779

wypr [Errsy

LV v07863

LT HE_po3sst ol
AlRRur  NC_n043SS E
W 003687

a

ADHO0 000l

1R39. 1ra ABO&3325
v L

He_8034ar

ARO42375

aanoosanaals

Fig. 1.



Download English Version:

https://daneshyari.com/en/article/3427214

Download Persian Version:

https://daneshyari.com/article/3427214

Daneshyari.com


https://daneshyari.com/en/article/3427214
https://daneshyari.com/article/3427214
https://daneshyari.com

