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"For centuries a
fundamental challenge to
the existence and well-
being of societies -- as
reflected by scientific
attention, as well as in art,
religion, and culture --
emerging infections
remain among the
principal challenges to
human survival.”

Emerging Infections:
A Perpetual
Challenge

DM Morens, GK Folkers & AS Fauci



Examples of Human Disease Outbreaks,
2006-2008

B H5N1 avian influenza [ Ebola hemorrhagic fever
B Chikungunya fever B Marburg hemorrhagic

B Dengue fever

: _ B Methicillin-resistant
B E. coliO157:H7 Staphylococcus aureus
B Fusarium keratitis (MRSA)
B Poliomyelitis B Adenovirus Serotype 14
B Rift Valley fever H Yellow fever

B XDR-TB B Salmonella Saintpaul
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- e Saibai

- Papus New Gulnea',

” FIG. 2. The geographical distribution and spread of JEV geno-
types. Countries are grouped into geographical regions: A, Indonesia
(excluding New Guinea) and Malaysia; B, Australia and New Guinea;
C, Taiwan and the Philippines; D, Thailand, Cambodia, and Vietnam;
E, Japan, Korea, and China; F, India, Sri Lanka, and Nepal. Region A
contains all genotypes of JEV, including the oldest. The newer geno-
types (I, II, and III) have subsequently spread to other geographical

areas.

Firoope 1. Locations of sentinel pig surveillance in the Torres
Strait and on mainland Australia in 2000,
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Yellow Fever virus (TNIE)
Koutango virus (Dakar D1470)
KUNV (MRM61C)
West Nile virus (EG-101
ALFV (MRM3929)
JEV (SA-14)
MVEV (1-51)
Usutu virus (SAAR-1776)
CY1014
KOKV (MRM32)
100 TS5273

60 STRV (C338)
0-1

Fig. 1. Phylogram constructed by the neighbour-joining method
from nuclectide sequence of the NS5 gene. Bootstrap values
are indicated at each branch. Vertical distance is arbitrary and

horizontal distance is proportional to mutation distance, as indi-

cated by the bar.
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Emerging Infectious Diseases * Vol 8, No. 7, July 2002
Emergence of Usutu virus,

an African Mosquito-Borne

Flavivirus of the Japanese

Encephalitis Virus Group,
Central Europe

Herbert Weissenbdck,” Jolanta Kolodziejek,t Angelika Url,* Helga Lussy,t
Barbara Rebel-Bauder,” and Norbert Nowotnv++

During late summer 20011 in Austria, a series of deaths in several species of
beginning of the West Niie virus (WNV) epidemic in the United States. We n
examined them by various methods; pathologic and immunohistologic inve
infection. Subsequently, the virus was isolated, identified, partially sequence
netic analysis. The isolates exhibited 97% identity to Usutu virus (USUV), a
the Japanese encephalitis virus group; USUV has never previously been
associated with fatal disease in animals or humans. If established in central
considerable effects on avian populations; whether USUV has the potential
ease is unknown.

Mosquite-borme flaviviruses

TABV

APOIV

Ticksborne flaviviruses

Virology 328 (2004) 301— 310




B Areaswith recent dengue transmission
O Areas infested with Aedes aegypti

Figure 1: Approximate global distribution of dengue and Aedes aegypti in 2005
Reprintedwith permission of the US Centers for Disease Control and Prevention.

Figure 2: Image of Aedes aegypti mosquito
Reprinted with permission of the US Centers for Disease Control and Prevention.
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West Nile virus neuroinvasive disease incidence reported to ArboNET, by
state, United States, 2002
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CDC AboNET
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West Nile virus neuroinvasive disease incidence reported to ArboNET, by

state, United States, 2006
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{@ AboNET

Average annual incidence of West Nile virus neuroinvasive disease reported
to CDC by state, 1999-2012
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Source: ArboNET, Arboviral Diseases Branch, Centers for Disease Control and Prevention
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Average annual incidence of West Nile virus neuroinvasive disease reported
to CDC by state, 1999-2012
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ArboNET
West Nile virus disease cases reported to CDC by state, 1999-2012
State 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total
Total 62 21 66 4,15% 9,862 2,539 3000 4,269 3,630 1,356 720 1,021 712 5,674 37,088

Source: ArboMNET, Arboviral Diseases Branch, Centers for Disease Control and Prevention



West Nile Virus Disease Cases* and Presumptive Viremic Blood
Donors by State — United States, 2013 (as of September 24, 2013)

No WNV activaty
B \WNV human infections®
£ Noahuman WNV activity®

-~

: . Non— Presumptive
Neuroinvasive ) ) ) )
State ) neuroinvasive Total cases Deaths viremic blood
Disease Casest .
Disease Cases donors3

Totals 529 606 1135 44 248






Cnyuau nuxopaakuv 3anagHoro Huna, EBpona

West Nile Fever

Week 41

10.10.2013

Number of cases

in EU/EEA

countries

2013
2012

g ==

Number of new areas Number of cases
this week this season

EU/EEA  EUNeighbours EU/EEA  EU Neighbours

Croatia

Greece

Hungary

Italy

Romania

Bosnia and Herzegovina
Macedonia

Israel

Montenegro
Serbia

Russian Federation
Tunisia

Ukraine

16
86
29
66
22

59

260
177



Cnyuyau nuxopaakm 3anaaHoro Huna, EBpona
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Reported cases of West Nile fever for the EU and neighbouring countries a

Transmission season 2013; latest update: 10/10/2013 s
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Russian
Federation

Cnyyau nuxopaakm 3anagHoro Huna,
Espona, 10.10.2013

177 Adygeya republic

Astrakhanskaya oblast
Belgorodskaya oblast
Kaluzhskaya oblast
Lipetskaya oblast
Omskaya oblast
Orenburgskaya oblast
Rostovskaya oblast
Samarskaya oblast
Saratovskaya oblast
Volgogradskaya oblast
Voronezhskaya oblast
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’no6anbHoe pacnpocrpaHennebshl

Solomon et al, BM'J, 2003

Fig 1 Approximate global distribution of West Nile virus (or its subtype, Kunjin virus)
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WNV, vectors and hosts:

> 64 species of mosquitoes
> 326 species of birds
> 35 species of mammals and

re ptl lians WNV Human Inﬂy{iun “Iceberg” (?)
-Human 1 CNS disease case
~150 t::-ml_inl‘e::tinns ST
i " =T
- et .. ~20%

e e ——._ P ¥ e "8 “West Mile Fever”

~80%
Asymptomatic
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Platonov et al, 2002
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*WNV In Russi - 2005-2007.
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FIGURE 2

Phylogenetic tree of West Nile Virus strains based on nt sequences of the NS5 genomic region

Mo ony6siMkoBaHHbLIM

AaHHbIM Ha 05 maa 2011 r.

Eurosurveillance,
V 16, N° 18, 05 May 2011

Magpie-Greece/10
HMo15884 goshawk Austria 361/10(2009)
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The sequence from the present study is shown in bold.

The sequences used to derive the phylogenetic tree were g7 nt long.
GenBank accession numbers and geographic origins of strains are shown,
Bootstrap values (in per cent) are represented at each tree node,
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Lineage 4
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Lineage 1b
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Jinxopagka 3anagHoro Huna, Poccus

B nepuopf c uronsa no okra6bpb 2010 r. Ha TeppUTOpUM
Poccum 6b1n 3aperncTpmpoBaH anuaeMnyeckui nogbem
J1I3H c BOBNnevyeHumem Bonrorpancxou, Pocmscxou,
BopoHe)ckoM, AcTpaxaHckon obnacten, KpacHogapckoro
Kpas, YensbuHckomn obnacrtun, Pecnybnmkun Kanmbikum,
Pecnyb6nukun TatapctaH u r. MOCKBbI C 06LLMM YNCNIOM
nocrpagaBLluux 527 yenoBekK:

MoHuTOopuHr 3a B3H B 2008-2010 rr.-nokasan Hannuue
anTuten k B3H y Hacenexnus 21-u Tepputopmm u3 25-1u
chnep.osaHHblx (ActpaxaHckoun, Bonr OCKOMN,
PocToBckoi, CapaTOBCKOM, Boponemcxou,
— KanuHuHrpapgckoi, Hosoc 6upcxou, ApKyTCH
- CaxanmHckon obnacreii, KpacHogapct CTaBpONOJ/IbCKOM,
NMpuMopckomM, KpacuoslpCKOM, Xaé6 ' OM
Kpasx, pecnybnuk Aabires, TatapcraH, KaJ

Xakaccus, bypatus, Caxa), UTo CBU[ h_=_“_‘“=9 y,

NNAaTEHTHO NpOoTeKaloLWen, He ANArHOCTNPY
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Greenland GISP2 Ice Core - Last 10,000 Years

Interglacial Temperature

Minoan Warming
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[TIrammer B3H CIIA 2000-2005
ITIrammbr B3H CITTA 1999-2001
AF481864 1S-98 STD Uzpauns 1998
AY289214 TVP 8533 CIIIA 2002
DQ118127 Hungary/03 Boarapus 2003

158 aer AY268133 Pah001 Tysuc 1997
AY278441 Ast99-901 Actpaxans 1999
76 | AF317203 VLG-4 Bororpax 1999
wo | 99 0 Av277252 LEIV -V1g99-27889 Boarorpax 1999
203 roap

9;9\\'278442 LEIV -VIg00-276249 Boarorpazx 2000

00 AF260969 RO97 -50 Pymbinus 1996

AY262283 KN3829 Kenus 1998

{AY7() 141296 -111 Mopokko 1996

100 AY268132 PaAn00IWNYV Opanuus 2000

304 I'OA‘a — AF404757 Italy/98-equine Uramms 1998

100 AJ965626 PT6.16 [Topryraaus 2004

98
AJ965628 PT5.2 Iopryranus 2004

27 AY701413 04.05 Mopokko 2003

938 AeT 100 DQ786572 405-04 ®panums 2004
100 DQ786573 407-04 ®pannms 2004

FJ483548 15217 Uranus 2008
FJ483549 15803 Hramusa 2008

9
2360 Aell e AF260968 Eg101 Ernmer 1951

KUNCG Bupyc Kynoxun Ascrpanus 1960

I'enotun §

DQ256376 804994 Unuus 1980
| gt;&un 3

AY 765264 Rabensburg Ilentpanbias Espona 1997
281 SJ AeT \ DQ176636 An-Mg798 Manarackap 1978
1 339 A€T ———  FJ425721 VLG/07 Boarorpax 2007
Tenorun 2|” 74 EF429199 SA381/00 Adprka 2000

M 5945 rer

TI'enorun 4

0 =
EF429200 H442 A¢puxa 1958
144 rora o
67 DQI116961 Hungary/04 boarapus 2004
EF429197 SPU116-89 Adpuxka 1989
87 EF429198 SA93-01 Adpuka 2001

— FJ159130 5_50-05-Uu Bosrorpax 2005
100

FJ159129 101_5-06-Uu Bourorpax 2006
132 roja AY277251 LEIV-Krnd8$8-190
Cesepo-3anaanbiii Kapkas 1998

—
3= FJ1591318_1-05-Uu Boarorpax 2005
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Bupyc kienesoro sHiedaiura
Glubinnoe/2004



dunoreHeTnyeCcKMm aHanIn3 reHoMHbix (chparmeHTOB)
nocneposaTtesibHOCTEN (h1aBUBUPYCOB

CerogHa B Genbank

AEenOHMPOBaHO HYKNEeOTUAHbIX NocneaoBaTesribHOCTEMU:
Bupyc 3anagHoro Huna — 42930 (Poccusa - 173)

BUpPYC KneweBoro saHuedganuta — 1863 (1081)

Bupyc renatuta C — 233534 (860)

TIONMHA A HYKIIEOTHIHAA ITOCIEJOBATEJIBHOCTD TTIOMHITPOTEHHA IITTAMMA
KOJIAPOBO/2008 CUBHPCKOI' O CYBTHIIA, H30IHPOBAHHOIO U3 HKCOIOBOI O
KJIELTA.

1 agattttctt gcacgtgecgt gocgtttgectt cagatagcat tagcagcggce aggtttggaa

61 gagacattgt ctcgtttcta ctagtcgtga acgtgttgag agaaagacag cttaggagaa

Genbank 121 caagagctgg ggatggccag aaaggccatt ctgaaaggaa aggggggcgg tcccoctocga
181 cgagcgtcga aagagaccgc aaagaagacg cgtcaatcca gagtccaaat goccaaatgga
aenoHupoBaHo CUHTETUYHECKUX .. . i copacens coae

tgcca tagctggocac tgoccagaagco

nocnenoBaTeanocTeﬁ: 301 cccgttttga aatcattctg gaaaccagtt cctctgaaac aggcoccacgge agcactcocgg

36l aaaatcaaga aggcagtgag cgctttgatg gtaggcttgc aaagacgtga aaaaaagagg

B"pyc 3ananHoro H"na — 22303 421 tcaacaacag attggatggg ctggctgctc gtcactgttt tgotoomoot taras ot oo
Bl gcaacagtac ggaaggaagq ggacggcacc actgtgatca

BUPYC knieweBoro sHuedanmta—0

1 gcaactcagg tgcgcgtgga gaacggcacc tgtgtgatta
B"pyc renaT"Ta C — 34169 601l tggtgtgatg actcactgtc ctatgagtgt gtgactatag
66l gatgtggatt gcttttgcag aaatgttgat ggggtctacc
721 aaacaggaag ggtcaaggac aaggcgctca gtgctgattc

781 ctcaccggaa ggggacacaa atggctggaa ggagattcat

841 gttgaagggt gggtttggaa aaacaaacta

gtggtagc cgtggtgtgg

23 ceHTabps 2013 r. 601 segaccacgr asagtgesgt gEHCI;QQeg.,squgilans,, whole,ggpnme
961 ccggtttatg cgtcacgatg ca EDﬂN'A! Lfgng;hg 6251024‘1-13_485



Konnuecreo ny6bamkaumm no
BMpycy 3anaaHoro Huna (AaHHbIe
PubMed)

Number of publication

450 420

400 - 384 385 363 [y 380365 387

350 A 313 M 0 329

300 A Il

250 - 238

200 - 163 177

150 -

100 -

017 7 6 9
O = | = | = | = | | | | | | | | | | | |
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B 2011 roay ony6suMkKoBaHO - 422 cTaTeu
- 2012 roqy onybnukoBaHo - 382 ctatbu (P® — 0)
- 2013 roay Ha 23 ceHTa6psa — 310 (PP - 1)
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27 BMpycoB OGbinn OGHapyXeHblB
knewax B EBpone?! )@"

> Flaviviruses: TICK-BORNE ENCEPHALITIS, LOUPING-ILL, Tyuleniy
and Meaban;

> Orthobunyaviruses: Bahig, Matruh;
>  Phleboviruses: Grand Arbaud, Ponteves, Uukuniemi, Zaliv
> Terpeniya and St. Abb's Head;

> Nairoviruses: Soldado, Puffin Island, Avalon, Clo Mor, CRIMEAN-
CONGO HEMORRHAGIC FEVER;

> Bunyavirus : Bhanja;
> Coltivirus : Eyach;
> Orbiviruses: Tribec, Okhotskiy, Cape Wrath, Mykines, Tindholmur

and Bauline
= = Hubalek Z, Rudolf I. Tick-borne viruses in Europe.
> Thogotoviruses : Thogoto , Dhori; Parasitol Res, 2012 Apr 18,

> Asfivirus : AFRICAN SWINE FEVER VIRUS

Ha Tepputopumn Poccum Takke Takme BUpPYCbl Kak: OMckas
reMopparvyeckas nmxopaaka, supyc 3anaaHoro Huna, lNoBaccaH,
KemepoBo



OcHOBHbIEe KneweBble UHpeKuuun

B cpeaHen nonoce Poccun

/) .
N Knewesou 3HuedanuT

Knewesble 60ppenno3sbl
KneuwuieBble pUKKETCHUO3bl
JHuedanut NMNoBaccaH

OMckas reMopparvyeckas
nuxopaaka

AHanna3Mo3bl

OP/INXUNO3bI

bapToHenesbl

Jinxopaaka 3anagHoro Huna - 1?
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Kila%87/99 {Hokkaids, Jupan)

K H9E=2 { Khabarovsk, Bussia)

=

Genes Genet. Syst. (2007) 82, p. 187-195

5 %K.l!.%-ﬁ (Khabarovsk, Russz)

I KH98=10 { K habarovsk, Russia)

Multiple transmissions of tick-borne encephalitis 7o K55 (Ko, Russi)

b}
(7] Sofjm=HC (Primorskii Kray, Russia}

virus between Japan and Russia &

VLOS=ml 1 (Vindivostok, Russiny
Teblood (Perm, Russin)

YOShiyuki Suzuki™ Y9 | 1 N132 (Vindivosiok, Russia)

% "L 1424 Lorvia)

— Oishima A-1 {Hokkarde, Japan)
Cishima 5-10 (Holkkaido, Japan) Far

[ Oshima 3-6 (Hokiaido, Japan) sublype

r Oshima I-1 (Hokkaido, Japan}

15

;Jlﬂmms'.-w {Hokkaido, Japan)

_ B’ — Cighima C-1 (Hokkaido, Japan)
19

I: CiG96/%T (Hokkaido, Japan}
35

ORT01T (Hokkaido, Fapan)

Miz416/97 (Hokkaido, Japan}
W[Mizﬁm."g? {Hokkaido, Japan)

r Kam586/97 (Holdaida, Japas)
|| 5 Kam3#8/97 (Hokkaido, Japan)
12383 {Khabarovsk, Russia)

Senzhang {China) L

— Zausacy {Siberia, Russia)

B r TRO%1 rseh (Trkcutsk, Russia)
| {Rgac2m? (Irkutsk, Russia)

Sibernan

[RS9=lm] {Irboutsk, Fussia) sublype

73 T IR%9=2m3 {Irboutsk, Fussia)

E5] |— WVasilchenko [(Movosibirsk, Russia)
o ina {Irkutsk, Russix)

A

=

0.l
Phylogenetic tree of the 31 sequences of Japanese TEEV and the Far Eastern and Siberian subtypes constructed by tl
od using the TrN model with T distribution (= = 0.26) for all nuclestide sites of the E gene (1438 nt). The geographical
o viral strain is indicated in the parentheses after the strain name. The number attached to each interior branch indicats
trap probability. A°, B, O, IV, and E' are labels for the interior nodes. The scale bar indicates the number of nucleotide =
= per ste,



Nucleotide (Nt) and amino acid (A.a) identity (%)

EarEastem | ~ Siberian  European
| Subtype | | Subtype | Subtype
Nt | 205 | Sofjin | Oshima | Vasilchenko | Zausaev | Hypr | Neuerdorfl
A 3 510
205 91 89 81 82 | 80 78
Sofjin | Q4 93 85 85 | 83 81
05":365- 92 | 96 84 83 | 81 82
Vasichen | 90 | 94 | 92 93 | 84 | 83
Zausaev | 91 | 93 91 97 85 | 82
Hypr 89 91 90 91 93 94
Neuedofl | 87 | 90 90 91 90 | 95




Bo3pacr:

NMHKY6aLMOHHDbIX Nnepuon
Havyano 3abonesaHus

lNepBble reMmopparmyecKkue
CUMINTOMbI

NMopaxxeHue LUHC

§ MacCcuBHbIE KpOBOTEUYEeHMUSNA

ofl neTaanbm Mcxop,

44 - 69 ner
12,8 nHeH
0 aeHb

7 OeHb

10 peHb
13-14 peHb
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~ hemorrhag IC J‘LJ ‘JJ virus infection'in
h u ma n ! : g .‘ | Emerging Infectious Diseases Vol. 11, No. 5, Mfl‘\,.’ 2005

TBEV MNEV
TBEVHYFR
TBEVSF
TBEVY"®
OHFV
LGTV
KFDV

In 1995, 2 }K}JU' na e
Virus was I

AHFV-9518

\ U AHFV-1209

*

AHFV-T466
-, , -~ = g b, ~ AHFV-7344
IO AUIE S ' .
ITONNpPAt _FL,J 1] & T

AHFV-MOS
AHFV-228
POWV
DTV
RBV
APOIV
—
iy 0.05
g W Ciogre 2, Phylogenetic analysis of Alkhurma hemorrhagic fever
B virus isolates and selected tickborne and nonvectored flaviviruses
C— based on a 2097-nuclectide (nt) sequence constituted by the col-
inearization of E, NS3, and NS5 sequences (699, 713, and 685 nt,
RS respectively). Distances and groupings were determined by the
E——— Jukes-Cantor algorithm and neighbor-joining method with the

MEGA 2.1 software program (7). Bootstrap values are indicated
and correspond to 500 replications.



Novel Variant
of Tickborne
Encephalitis

Virus, Russia

Vladimir A. Ternovoei,” Elena V. Protopopova,”
Eugene V. Chausov,” Dmitry V. Novikov,t
Galina N. Leonova,} Sergey V. Netesov,”

and Valery B. Loktev”

We isolated a novel strain of tickborne encephalitis
virus (TBEY), Glubinnoe/2004, from a patient with a fatal
case in Russia. We sequenced the strain, whose landmark
features included 57 amino acid substitutions and 5 modi-
fied cleavage sites. Phylogenetically, Glubinnoe/2004 is a
novel variant that belongs to the Eastern type of TBEV.
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Cnyuyaun K3, Bbi3BaHHbIX LUITAMMOM

Bo3pacTt nayumeHTa: 15 net
[aTa yKyca Knewjem 30 mana, 2004
MHKYy6aLMOHHbIN Nnepuon 8 nHewn
KnnHunyeckue nposBiieHUN:
TshHxenana nuxopaaka 1 AeHb

i lNepBble npu3Haku 3HUedanuTa 2 A€Hb

: nOpa)KEHMe uHC (CanuTapHas aBnaums, 4 AEHb
BnaamMBOCTOK, aKTUBHasA peaHMMaumsa Ha 4 aeHb 3a6boneBaHus)
KoMa 1 oCTaHOBKa AblXaHUNA 5 AeHb

CMmepTb (OCTAaHOBKa Ce a 10 peHb
j CMepTs (O paua) A



MHPEKUMNOHHOCTDb WTaMMalIJ1yoHHOE) 2004 BKS
AN KyJibTYPbl KJIETOK

3l T2
2--

1
1_

0 *ﬁ 1 1 1 1 1 1 1
0 3 6 9 12 15 18 24 36 48 72 96

Hours after infection




Nucleotide (Nt) and amino acid (A.a) identity (%)

Nt Glubinnoe/ | 205 Sofjin Oshima | Vasilchenko | Zausaev | Hypr | Neuerdorfl

Aa 2004 5-10
Glubinnoe 91 | 94 | 92 | 85 | 85 | 83 | 81

2004

205 94 91 | 89 81 | 82 | 80 | 78

Sofin | 97 | 94 93 85 | 85 | 83 | 81
Ochimas-| 95 |92 | 96 84 | 83 | 81 | 82
Vasichen | 93 | 90 | 94 | 92 93 | 84 @ 83
Zausaev | 93 |91 | 93 | 91 97 85 | 82

Hyr | 91 |89 | 91 | 90 91 | 93 94
Neverdol| 90 |87 | 90 | 90 91 | 90 | 95




PacnonoxxeHme aMMHOKUC/IOTHbIX MyTaLlMM Yy WUTaMMa
rnyébunHoe/ 2004 B cpaBHeHuM co wutamMmamu 205 n CopouH BKI

C CTHDpr M NS2a NS2b NS3 NS4a 2K NS4b

L EN BRI

Comparnson with strain 205

0/50 1 4 4 5 1 0| 2 0 5 16 Tot! 53

3’503 4 2 6 1 ,12, 2 0 3 .16 Tot:57
Comparison with Sofjin-HO

CTHD - Cteminal hydrophobic domain



Pacnono)xxeHme Cautos rnporeosiv3a y LuitaMmma
FrnyébunHoe/ 2004 BKD

C CTHD prM E NS1 NS2a NS2b NS3 NS4a 2K NS4b NS5

AAA A A

A — Putative host cell signalase cleavage site

A — Putative viral NS3 protease cleavage site




Siberian subtype of TBEV

Putative Site for RNA-RNA p
Al

Zauzaev : AGA!
Vasilchenko: ...
ek328
EU715139%
EU715140%*
EU715141%
EU715142%
EU715143%
EU715144%
EU715145%*
EU715148%
EU715149%
EU715150%
EU715151%
EU715152%
EU715174%
EU715154*
EU715155%
EU715156%
EU715157%
EU715158%
EU715159%
EU715160%
EU715161%
EU715163%
EU715146%%
EU715147%%
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BapuabenbHoctb 5’NCR BK9
B MHAMBUAYaAlNbHbIX KneLax

TasLE 1. VARIABILITY OF THE 5'-Noncoping Recion ELEMENTS IN Tick-BorNE ENCEPHALITIS VIRUS
FROM INDIVIDUAL TICKS

Percentage of sequences Number of sequences Number of ticks of
from individual ticks of Siberian /Far Eastern Ixodes persulcatus /Ix.
5'-NCR elements with substitutions subtype pavlovskyi species
Y-Shaped structure
Al 13.9 3,2 41
A2 55.5 19/1 15/5
Bl 28 0/1 0/1
B2 0 0/0 0/0
Cl1 80.6 18/9 19/8
Cc2 33.3 3/9 6/6
Putative site for viral 722 17/9 18/8
RNA polymerase
5 and start codon
CS A 8.0 3/0 3/0
CSB 222 6/2 6/2
ATG 0 0/0 0/0

Mumber of substitutions was calculated by comparing with strain Zausaev for Siberian subtype and with strain 205 for Far Eastern subtype
of TBEV.

TBEV, tick-bome encephalitis virus; 5-NCR, 5 noncoding region; C5, conserved sequence.



5°NCR of TBEV genome
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JIpo3a—pAONMHHUK
OCHOBHOM
IMPOKOPMMUTEJID
NKCOJ0OBBIX
Kaememn!?

J10 70 RJIeley Ha OTHON
IITUIIE, U3 HUX 10 18
umMaro.

beperosas j1acTrouka ¢
Ixodes plumbeus




JlecHon koHek (Anthus trivialis) - 13,25 knewen/nTuua




Apo3a 6eno6bpoBuuk (Turdus iliacus) - 3,33 knewen/nruya

O6uTtaet B CeBepHoun EBpone u A3uu;
rHe3guTca Ha ceBepe EBponbl U A3umn
n Ha N'MManasx, 3MMOU MUIrpmpyeT B

601ee 10)KHble peruoHbl, A0 APpUKM.

The 736 wild birds representing 60 species were captured
carrying a total of 804 I. paviovskyi, 1.persulcatus and 1.
plumbeus ticks.

TBEV RNA and antigen were found in 9.7% and 22.8% samples
collected from wild birds (40 species), respectively. TBEV
markers were also detected in 9,8% 1. persulcatus ticks, 4,7%

- I paviovskyi and 4,2% - 1. plumbeus ticks collected from
wild birds.
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@ TE10 (EUT15171) Lpavi.

@ TE02 (EU715165) |.pavl.
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@ TE12 (EUT15173) Lpersul.
MDJ01(JQ650522)

Senzhang (JQ650523)
Sofjin-Ru (JN229223)

66 | Irkutsk-1861(JN003205)

A Tms B11-82(KC602124)

FleHoTMnupoBaHue BK3 B nTuuax X
M UKCOAOBbLIX KJsewax, cobpaHHbIX C NTH

B

Far Eastern genotype

Knewn nepeHocumkm (ntuubl) BK9 -/
1. paviovskyi, Ipersulcatus and I. plumbeus

52

I.pavilovskyi - HeobbIYHO

45

100

“-‘z_os(nasssase)
Ao d -
¢25 n30n9TOB Aa/IbHEBOCTOUYHbIU reHoTUn BKJ, ® 111505 04Css26) v
- Glubinnoe (DQ862460)
*9 nsonAaToB cMbMpckum reHotun BKI,
ATms B08-14(KC602118) virus isolate
A Tms B08-12(KC602117) virus isolate
reHoTuna BKD BbigesneHo n3 ntuy. A s 805.01(KCs02129
A Tms B10-70(KC602122)
56 [ & Tms B09-26(KC602119)
A Tms B09-32(KC602121)
@ Tms 09-67(KC663429) .pavl.
®1ms 09-36(KC663431) l.persul.
@ Tms 09-20(KC663430) |.pavl.
@ Tms 09-05(KC663427) 1.pavl. Eu ropean
61 Louping ill virus (Y07863)
A Tms 10-18 (KCB63433) Lpavl.
% | A Tms B08-B75(KC602128)
Kolarovo-2008(FJ968751)
@ c37-2 (EUT15161) Lpersul.
A Tms B10-87(KC602125)
B TOMCKe U
TBE (JQ693478)
H o Boc " 6 “ pc Ke I I I 55 [ Zausaev(AF527415)
---.

@ Tms 09-22 (KC663424) L.persul.
@ Tms 10-83 (KC663432) I.pavl.
*2 BUPYCHbIX LWUTAaMMa AaJIbHEBOCTOYHOIO
@ Tms 08-06 (KC663423) .persul.
82 | | A Tms B09-09(KC602120)
L @ Tms 09-02(KCE63425) Lpavl.
@ Tms 09-66(KC663428) Lpersul,
Neudoerfl(U27495)
—{ genotype
A Tms B08-29(KC602127)
@ 220308 (EU715159) lpersul.
LUMPOKOE pacripocTpaHeHne
@ K2 (EUT15157) Lpersul.
@ TBE6 (EU715163) L.pavl.

Siberian genotype

ATms B11-54(KC602126)
OHF Bogolubovka (AY323489)
Alkhurma(AF331718)
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TBEV genome
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TasLE 1. VArRIABILITY OF THE 5'-NoncopinGg Recion ELEMENTS IN Tick-BorNE ENCEPHALITIS VIRUS
FROM InNDIVIDUAL TICKS

BapnabesibHOCTb S'INC

Percentage of sequences Number of sequences Number of ticks of
from individual ticks of Siberian [Far Eastern Ixodes persulcatus,/Ix.
5'-NCR elements with substitutions subtype pavlovskyi species
Y-Shaped structure
Al 13.9 3/2 4/1
A2 55.5 19/1 15/5
Bl 28 0/1 0/1
B2 0 0/0 0/0
C1 80.6 18/9 19/8
C2 3.3 3/9 6/6
Putative site for viral 722 17/9 18/8
RNA polymerase
CS and start codon
CS A 8.0 3/0 3/0
CSB 222 6/2 6/2
ATG 0 0/0 0/0

Mumber of substitutions was calculated by comparing with strain Zausaev for Siberian subtype and with strain 205 for Far Eastern subtype
of TBEV.
TBEV, tick-bome encephalitis virus; 5-NCR, 5 noncoding region; C5, conserved sequence.
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Characterization of Powassan viruses from Far Eastern Russia 813

Table 1 Powassan virus strains used in the study

Strain Place of origin in Year of Number of Source of isolation GenBank
Primorsky krai isolation passages no.

Primorye-40 (P-40) Khasan region 1972 18 Haemaphysalis longicornis Neumann, 1901 EU978948

Spassk-9 (Sp-9) Spassk region 1975 4 Dermacentor silvarum EU770575

Primorye-109 (P-109) Spassk region 1978 6 Dermacentor silvarum EU978946

Primorye-555 (P-555) Island “Russian™ 1978 7 Blood of infected individual EU978947

(near Vladivostok)
Spassk-333 (Sp-333) Spassk region 1979 9 Haemaphysalis japonica EU978945
douglasii Nutt et Werb

Lubitovka-1979 Lubitovka, 1979 4 Human brain, lethal case EU978949
(Lub-1979) Dalnerechinsk region

Nadezdinsk-1991 Nadezdinsk region 1991 5 Blood of infected person EU670438
(Nad-1991)

Partizansk/2006 Partizansk region 2006 3 Blood of infected person EU543649

(Part/2006)

 —



[ IEPEKPECTHAA PEAKTVIBHOCTE BlpYca
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Table 3 Serological comparison of the strain Partizansk/2006 to TBEV, WNV and JEV with MAbs to TBEV and WNV

* okl MAb Target region of protein E MAbD specificity Titer in EIA
POWV, Partizansk/2006 TBEV WNV JEV

MaAbs to TBEV

TF10 N-ter. B100 72900 - -
6R9 M-ter. - 218700 - -
10H10 MN-ter. HI. Group-specific 656100 656100 G36100 00
4F6 M-ter. - 218700 - -
13F6 C-ter. - 636100 - -
E6B C-ter. HI, Nt - 656100 - -
EB1 C-ter. HI - 656100 - -
12C7 C-ter. B100 24300 - -
TD3 C-ter. 2700 B100 - -
3C3 C-ter. 2700 24300 - -
4c7 NE Group-specific B100 B100 2700 2700
13D12 NE Group-specific 24300 656100 21ET0 218700
EdA NE Group-specific 636100 656100 300 00
BC6 NE Group-specific 72000 21RTO0 2700 2700
Megative control - - - -
MaAbs to WNV

BGE M-ter. 24300 - TI000 T2000
665 N-ter. Group-specific 8100 24300 7200 24300
2H5 M-ter. - 2700 TI000 -
2R9 M-ter. - - TI000 -
2H3 M-ter. 2700 - 24300 24300
A6 C-ter. - - 7200 2700
6H4 C-ter. - - 24300 24300

Megative control - - - -
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Figure 1. Cases of Japanese encephalitis by liters of
vaccine distributed, 1936-1998, South Korea.
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FIG. 1. (A) Passive administration of mouse serum to pMT mice. Serum was collected from immune {day 28 postinfection; titer == 1,/10,000)
wild-type mice and pooled. After heat inactivation, the indicated amounts of serum were administered in a divided dose to uMT mice 1 day prior
to and after infection with 10° PFU of WNV. Data reflect between 5 and 10 mice per condition. (B) Passive administration of mouse serum to
RAG! mice. Immune serum (1 ml) or PBS was administered in a divided dose to RAGI mice 1 day prior to and after infection with 10° PFU of
WHNV. Data reflect between 5 and 10 mice per condition.
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Copyright © 2003, American Society for Microbiology. All Rights Reserved.

Antibody Prophylaxis and Therapy against West Nile Virus Infection
in Wild-Type and Immunodeficient Mice
Michael J. Engle! and Michael S. Diamond?*=*
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HoBble ¢p1aBUBUPYCbI, reHeTUYEeCKue BapuaHTbl,
Heob6bluHble BCNbILKM 3a60n1eBaHuUM

Fon Mecto CobbiTHe
1988 Coun, Poccusn Bblje/ieHHe HOBOIO0 FT€éHOTHIIa BHpYca
3anagnoro Huuaa, mramm LEIV-Krnd88-190
1993 SAnonus OoOnapy:kenue /[anbHEeBOCTOYHOIO CyOTHIIA
BK3, mramMmbl Omuma, Ha XOKKaiijo.
1994- Ilpu-Jlanka, PacnipocTpaneHne reMopparu4eckoro
2011 | Bocrounasi Agppuxka u Bapuanta /lenre 3, cyorun 111
CTPaHbI TPONMUYECKOTO
nosica AMepuKH
1994 | CaynoBckasi ApaBusi N3oassums BUpyca AJILKXYpMa, BbI3bIBAIOIIET0
reMopparu4ecKkyro JuXopaakKy.
1996 — | Espona, A3us, Imo6anbHOE pacnpocTpaHeHHe BUPYCa
20087 | AMepuka 3anagnoro Huua, renoruna 1a.




HoBble p1aBUBUPYCbI, reHeTU4YeCKne BapuaHThbl,
HeoOblYHble BCNbILUKU 3aboneBaHum

1997 Yexusn Boiesenue Bupyca PadGencOypr.

1998 ABcTpanus IIponnkHOBeHHE B ABCTPAJIHUI0 BUpPYCa
SAnonckoro 3Huedaaura.

1998 ABcTpanus Boigenenue Bupyca Horo Manoos.

1999 Poccus, 3anagnasn OOnapy:xenne remopparndeckux ¢popm BKI.

Cudupsb

1999 Kenus Boiiesienne HoBoro iapuBupyca - Kamiti
River

2000 ABcTpagus OOHapy:KeHHe HOBOTO FeHOTHUIIA BUpPYCa

Bupyca Kokobepa.

2000 ABcTpaJsus IIpuznanue gakra, 4T0 ABCTPATMUCKUM
BUpyc KyHI:KUH fIBJIsIeTCSI TeHOBAPUAHTOM
Bupyca 3anagnoro Hua.

2001-2011 | ABcTpus, OOHapy:keHHMe HUPKYJISAIUN BUPYca YCyTy
BeaukoOpuranus (koMm1Ieke BUpyca Sinonckoro 3Huedaaura) B
ueHTpe EBpone.




HoBble ¢p1aBUBUPYCbI, reHeTUYEeCKue BapuaHTbl,
Heob6bluHble BCNbILKM 3a60n1eBaHuUM

2002 BbeTHam OTtkpeiTHe HOBOTO hiiaBuBupyca Quang Binh
2002-2003 | Kurai CuKkBeHC HOBOI'O reHeTH4YeCcKOro sapuanra BK3J
- Senzhang
2004 Poccus, IIpumopckuii | BoisiBjieHHe HOBOT0O IeHETHYECKOI0 BAPHMAHTA
Kpau BK3, Inyounnoe/2004, B npenesax

/[a1bHEBOCTOYHOTIO CyOTHIIA.

2005 -2011 | Uuaus, Henman Onuaemusi SANMOHCKOro 3HIePaTNTA,
BbI3BAHHAS MPEATOJI0KNUTEIbHO HOBBIM
reHopapuanTom reHoruna G3 Bupyca
SAnonckoro 3Huedaaura.

2005 Typumus (1969) YcraHoB/ieHHe (paKTa 3HAYUTEIbHBIX
reHeTHYECKUX OTIM4Yui BUpyca Typenkoro
yHnedasuTa oBen oT APyrux Tunu4Hbix BKI.

2005 Ucnanus (1987) YcraHoB/ieHHe (paKTa 3HAYUTEIbHBIX
reHeTHYeCKUX OTInYMil Bupyca Ucnanckoro
3Hnedasura oBen oT Apyrux tTunudHbix BK3I.




HoBble (p1aBUBUPYCbI, reHeTUYEeCKue BapuaHTbl,
Heob6bluHble BCNbILWKM 3a60n1eBaHuUM

2006 Ceneran OTkpbiTHE HOBOTO (pi1aBUBHpYca - Ngoye

2007 Nuausa IIpeamnoJioxxkureibHO HOBBIN renorun, B3H,
ypoBeHb oTanunii 25-309%0.

2007 Anonus OTtkpbiTHE HOBOTO hiaBuBHpyca - Culex
flavivirus (CxFV),

2009 3anagnasa Adpuka OTkpbiTHE HOBOTO (pi1aBuBHpYyca - Nounane
(NOUV)

2009 Anonust OtkpeIiTHE HOBOTO huiaBuBHpyca - Aedes
flavivirus (AEFV)

2009 Mekcuka OTtkpsoiTHE HOBOTO (pi1aBuBupyca — T ’Ho

2009 Kuraii Nanjianyin Bupyc — 310 Bupyc Kucyanypckoii
JIECHOM 00J1e3HU

2007-mo | CeBepnasi EBpazusi | Bupyc 3anagnoro Husa, renorun 2

HaCT.BpeMs




HoBble (p1aBUBUPYCbI, reHeTUYEeCKue BapuaHTbl,
Heob6bluHble BCNbILWKM 3a60n1eBaHuUM

2007 Kuraii Donggang BMpyc — reHoTun 1 Bupyca

SINOHCKOro 3Huedanuta - Bnepsble B Kutae
2010-2012 | Kuraii BnepsBble onMcaHbl BCrbILWWKKN 3abonesaHnn

Duck Tembusu Bupyc B Kutae (Bupyc onmcaH
1955, Mana3usa, komapbi Culex)

2009 DOUHISIHIUS Bupyc Lammi — HOBbliA KOMapWHbIN
¢pnasuBunpyc, 6nm3ok k eupycy Nounane

2007, Cenerau, Bupyc Barkedji — HOBbIM KOMapHHbIN

2011 N3paninb ¢dnaBuBUpyC , X0351IMH He u3BecTteH, 6n30K K
Bupycy Nounane

20009, Kuraii, Kenus Chaoyang Bupyc, o6Hapy)xeH B Kutae,

2011 Kopes 3aTeM B KeHum n nanee B pecnybnuke

Kopes
2012 DOunIAHINA Bupyc Hanko, — BbigeneH n3 KoMapos,
2013 Hopryranus Negev-like virus romonornuen supycy Hanko
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Generation of Ad/9E2-Fc

*scFv 9E2 has been generated from
murine hybridoma

*Gene ofyscFv 9E2 fused to human

74, Fc (Ig61) has been incorporated in_
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mAb 9E2 shows a very strong neutralizing activity a '
of WNV strains
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WNYV, WNV, | WNV,H | WNV,
Vig-27889 | Vig-27924 | p-94
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Ad/9E2-Fc Gene Transfer and WNV @»
Challenge. Survival
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Ad/9E2-Fc gene transfer results in animal protection in
both preventive and therapeutic settings
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enveloped viruses

Structure—activity relationship analyses of the LJ-series compounds

s
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LJ-001

Table 1. LJO01 inhibits a variety of enveloped but not nonenveloped viruses in vitro

PMNAS | February 16, 2010 | wvol. 107 | no.7 | 3157-3162

A broad-spectrum antiviral taraetina entrv of

Virus Family Genome type  Envelope (yes/no)  Activity
Ebola" (cat A) Filoviridae ssRNA(-) Y =+
Marburg" (cat A) Filoviridae ssRNA(-) Y it
Influenza A" (cat A) Orthomyxoviridae ssRMNA(=) Y AR
Junin® (cat A) Arenaviridae ssRMN A(-) Y *
Rift Valley fever" (cat A) Bunyaviridae ssRNA(-) Y A
LaCrosse" (cat B) Bunyaviridae ssRMNA(=) Y A
Nipah-* (cat C) Paramyxoviridae ssRNA(-) Y =+
Omsk hemorrhagic fevert (cat C©)  Flaviviridae ssRNA(+) Y *
RSSE! (cat ©) Flaviviridae ssRNA(+) Y =+
PIV-5t Paramyxoviridae ssRNA(-) Y =+
HPIV-3- Paramyxoviridae ssRNA(-) Y =+
Newcastle disease"* Paramyxoviridae ssSRNA(-) Y =
Hiv-15F= Retroviridae ssRNA(-)RT Y =+

e, Retroviridae ssRNA(=)RT Y =
Yellow fevert Flaviviridae ssRNA(+) Y
Hepatitis C- Flaviviridae ssRNA(+) Y
West Nile- Flaviviridae ssRNA(+) Y

i Rhabdoviridae ssRNA(=) Y
Cowpox"- Poxviridae dsDNA Y *
Vaccinia® Poxviridae dsDNA Y =
Adenovirust** Adenoviridae dsDNA N -
Coxsackie B-** Picornaviridae ssRMNA(+) N -
Reovirus" Reoviridae dsRNA N -
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