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OcobeHHocTn BupycoB ssPHK(+)

* [eHomHasa PHK BupycoB MHgeLUnoHHa,
HernocpeaCcTBEHHO TPaHCNUPYETCA B Benku

* Bupychkl He cogepxaT RARp B cocTtaBe BMPUOHOB
* Pennuuupytotcsa B uutonnasme

 RdRp cBsizaHa ¢ membpaHamu

« Kak npasuno, MHTepdepoH-4yBCTBUTESbHbI

* Bbicokasa U3MEH4YNBOCTb

Pa3HoobpasHbIn Kpyr X0351€B; BKNOYaoT OOnbLUYIO YacTb
apboBMpPyCcoOB (MOCKUTHbLIE NTMXOPaAKN, KNeLweBou
9HUedanuT)

Arboviruses —Arthropode-Borne Viruses- Bupychl,
nepeHoCUMbIE YINEHNCTOHOMMMMU



CTpaTtermm akcnpeccumu

CuHTe3 MPHK Ha maTtpuue (-) nHTepmeguarta; RdRp
CIY>XUT TPaHCKPUNTa30U

CuHTE3 nonunpoTenmHa n ero NpoLEeCcCUHr (BUpyc
nonuomMuenuTa)

CuHTtes cybreHomMHbIX PHK (Vesivirus, Caliciviridae)
Kan-He3aBuncumas TpaHcnauums (4 Viion RdRp,
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Family PICORNAVIRIDAE

(pico-RNA-viridae)

Genus Aphthovirus. Foot-and-mouth disease — awyp.

Enterovirus. Poliovirus- nonnomunenut, Echo, Coxsackie,
Enterovirus 71.

Hepatovirus. Hepatitis A virus

Rhinovirus. Rhinoviruses ~ 200 cepoTunos
Cardiovirus. MmnokapanTbl y geteu
Teschovirus. Teschovirus - napanuy cBMHEWN.
[1poyne poaa
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CTpoeHune 4yactuL, NMKOpPHaBMPYCOB

Poliovirus type 1

i Hogle, Chow and Filman
Science 229:1358

Radial depth cue rendering
J.Y.Sgro

Human RhinoVirus 16

OuameTp yactuy — 30um; Kancua nukopHa-
BUPYCOB COCTOMUT U3 3-X pa3HbIX O0esikoB
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PeuLenTopbl NMMKOPHaBUPYCOB

 Rhinoviruses use CD54 or ICAM-1
(intercellular adhesion molecule-1)

e Poliovirus uses CD155.
e Enterovirus 71 (EV71) uses VCAM-1

(vascular cell adhesion molecule)

ICAM 1
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Picornavirus Replication Cycle
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BupycHasa nHdekumsa EV71 nHayumpyeTt noBbILLEHHYH 3KCNpeccuro
peuenTopoB Ha NOBEPXHOCTU KIETOK IHAOTENUs

CneacTBue:

Bupyc pacwumpsiet cBoK

HUWYy B oOpraHn3me

/ \ \ e

p38 MAPK cBA3bliBaHue

. P13-K/ Akt MakpodaroB c
- UHpNLUUpPOBaAHHbIMU
y KneTKkamm.

NF-xB

» VCAM-1

Schematic representation of the signaling pathways involved in the
EV71-induced VCAM-1 expression in VSMCs. Wei-Hsuan Tung, 2007



Pleconaril - nHrmMomntop
aekancugaumm SHTEPOBUPYCOB:
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Active against Polio, CAV, CBYV, but not EV71

Armando M. De Palma, E.De Clercq, et al 2008



«l'1lnekoHapun» BNoOKMpyeT cBA3bIBaHUE
puHoBMpYycoB ¢ peuentopamm ICAM

Receptor binding No receptor binding




BbicBoOOXaeHMe nukopHaBupycHon PHK
B LMTOMNAa3My KIeTKU- MULLEHN BNOKNpPYeTCH
npenapaTtoM «MNrieKoHapuny»
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MexaHnam Hentpanmsaumm MHPEKLMOHHON
aKTUBHOCTW NUKOPHaBUPYCOB aHTUTENaAMMU

2. brnioknpoBaHune Bbixoaa
BupycHon PHK

1.BbnoknposaHune
peuenTopHbIX
KapmMaHOB

PHK




F. CALICIVIRIDAE

° Lagovirus [emMopparmnveckasi 6ofe3dHb  KpPOrmMKOB
(RHDV), cuHOpPOM KOPUYHEBOIO yXa 3auueB U KPOSIMKOB

* NoroviruS Hoposupycbl YenoBeKa U KMUBOTHBIX.
BupycHble racTpoaHTEPUTLI YenoBeka, TeNAT, CBUHEN

° Sapowrus CanoBupycbl YenoBeKa U XUBOTHBbIX.
BupycHble racTpoaHTepUTLI YernoBeka, CBUMHEMN.

* \Vesivirus PUHOTpaxeuTt KoLeK, KanmuuBupychbl
MOPCKMX MITeKONUTaKLWMX, BE3UKYNApHasa  9K3aHTeMa
CBUHEMN.



CALICIVIRIDAE

Calicivirus prototypes —

Vesicular Exanthema of Swine Virus (VESV),
Human Sapovirus

HasBaHue cemeuncrtBa ot Calix - yawa

VESV particles

Human Sapovirus



Morphology of caliciviruses




Phylogram comparing entire capsid gene of the family
Caliciviridae
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Calicivirus genomes

Genomic RNA (7.4-8.3 kbh)

ORF1 ORF2
|2 R 7044
VPgH HEL VPg PRO POL Capsid f_?,4(3A7; 3
Lagovirus 70257378
ORF1 ORF3
5 5374 ORF2 8950 7588
VPgy HEL VPg PRO POL ' Capsid ()@
)  sdse 6950 7654
"Norwalk-like viruses"
ORF1 ORF2
13 6855
VP Capsid |_. A3
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Subgenomic RNA (2.2-2.4kb)

VPg: Capsid + 3' - terminal ORF Ry




OcobeHHOCTU HOPOBUPYCOB

Bbicokoe reHeTn4eckoe pasHoobpasue — 5
reHorpynn c gecatkamMmu Knactepos, MHOrue
liTammbl He BbliaBnatotes NLP.

Hanunyne adodpekTMBHOro mexaHm3ma
N3MEHYMBOCTW - aHarora peaccopraunm

OTCyTCTBI/Ie CTOMKOrO WMMYHHOTIO OTBETAa,
NopaXakdT1CH BCE BO3PACTHbIE Ipyrinbl
HaCeJ1IeEHUA

YCTOM4YMBOCTL BUpyca BO BHELLHEN cpeae

Y >KMBOTHbIX U3BECTHbI 3aboneBaHusa ¢
netanbHocTbio 0konno100% : RHDV, FHDV



Norovirus structure
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PeaccopTauMﬂ - BOGBHUKHOBEHue notomMmcCcTBa
CMeLllaHHOIo reHotTurna y HopaBupycoB

(=
l

7\ ™

CELL




[lonsa poraBupycoB U HOPOBUPYCOB B
3TUOJNIOrMN BUPYCHbIX rACTPOIHTEPUTOB
(BI'9) y neten B CI16 B 2003-2006rT
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San Miguel Sea lion virus (SMSV
1972, 1996

CbInb Ha NacTtax MOPCKUX NbBOB
M Ha KOXXe buonora, ¢ HUMHU
pabdoTaBLiero.




TunnyHble ycnoBusi BO3HUKHOBEHMUS
0Cc060 OonacHbIX BUPYCHbIX MHdEKLUN

Bblicokas NNOTHOCTb nonynaunmn Xo3dnHa

MoHoreHeTuka nonynAaunn Xo341MHa
(I'IpOMbILLIJ'IeHHOe BblpallBaHNE )KI/IBOTHbIX)

[lepemeLlleHne nonynaunm Xo3amHa B
YyXXepO4HY BUPYCONIOrMYecKyo cpeay
BHeceHue Bupyca B NoNynauuio HOBbIX XO34€eB
(MMMYHORNormdeckaa HamBHOCTbL NONynNALNK
X035MHa)

Bbicokasa nameH4YnBOCTb BUpYyca (3dodeKkTnBHaga
peaccopTaumsa n pekomoHaums PHK)



F. FLAVIVIRIDAE

flavus - Yellow (yellow fever virus)- xxenmas nuxopaoka

 G. Flavivirus - veliow Fever Virus (YFV)- eupyc »xenmoii MOCKUMHOU

nuxopadku, West Nile Virus (WNV) — eupyc nuxopadku 3anadHoz2o Huna,
Tick-Born Encephalitis Virus- supyc kneweeo2o aHyeganuma, Japanese
Encephalitis Virus (JEV)- eupyc sinoOHCKO20 KOMapuHO20 3Huegasiuma u op.

o 5. Pestivirus - vovine viral diarrhea virus (BVDV)- supyc duapeu KPC,

border disease virus (BDV) — eupyc nozpaHu4Hol 6one3Hu oeey, classical
swine fever virus (CSFV)- eupyc knaccu4yeckou 4ymMbl ceUHeU U np.

e GG. HepaCiVi 'US - Hepatitis C virus — eupyc 2zenamuma C.



Cxema cTpoeHus BUpUOHOB hrnaBMBupycoB

Lipid Bilayer / Envelope Protein |
E1 (HCV)
Envelope Protein Il
J/ E2 (HCV)
ssRNA+ -

\\ Envelope Protein

Membrane Protein
(Flaviviruses)

Capsid

E1
E3 -RNAse
(Pestiviruses)




Genomic organization of members of the Flaviviridae

Hepaciviroses (= 9.4 kb)
5' UTR
? ¥ UTR
C El E2 NS2 NS3 NS4A NS4B NSSA NS3E —
IRES i
Structural proteins : Non-structural proteins
Flaviviruses (= 11 kh)
1
5 UTR T
cap —1 C | Pre-M E NS1 NS2A |NS2ZE NS3 NS4A NS48 NS5 l——
Structural proteing
Mon-structural proteins !
Pestiviruses (=~ 12.5 kb)
5 UTR
¥ UTR
Nl C E™ El E2 NS2-3 NS4A NS4B NS5A NS5B —
IRES i
Structural proicins Non-structural proteins

The viral genome consists of a single-stranded RNA molecule of positive polarity which is capped
in flaviviruses and contains an IRES in hepaciviruses and pestiviruses. UTR are present at the 5’ and 3’ ends
of the genome. Boxes indicate mature proteins generated by proteolytic processing. (Leyssen, 2002)



Replicative cycle of the Flaviviridae.
(G. Flavivirus)
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Hepatitis C virus (HCV)

Okoro 200 000 nHdomumpoBaHHbIx HCV B mupe

HCV nepepnaetca rematoreHHbIM NyTem

B 30% uHdpekuma HCV nepexoguT B XPOHNYECKYIO
HCV aBnsieTcs OCHOBHOW NPUYNHON rernaTokapLuMHOMbI
(~ 80%)

HCV Bbi3blBaeT pa3Butme ayTOMMMYHHbIX peaKkumn
(MMMyHONAaTOSI0rMNA)

OcHoBHoe neveHne HCV- nHTepdepoHbl 1 MHOYKTOPLI
NHTepdepoHOB

[eHoTnn 1a HCV Xxyxe apyrmx nogaaeTtcs fe4YeHuto



Hepatitis C virus (HCV) E2 and NS5a

b Proteins encoded by the HCV genome

HCV RNA
IRES
«———— Region encoding polyprotein precursor ——s
[ gNTR [ __I'NTR_

Nucleocapsid

Hepatitis

Expert Reviejvs in

/S"uctural W Nonstructural proteins \

glycoprotgi

virus (HCV): model structure and genome organisation

p27 p56/58
Metalloprotease IFN-resistance RNA
ins Serine protease protein polymerase
RNA helicase
Transmembrane protein Cofactors

Molecular Medicine ®2003 Cambridge University Press

/

Variable Region
—induction of
Quasispecies

NS5A is involved in genomic RNA repli-cation.
NS5A Blocks IFN-induced dsRNA activated protein
kinase R (PKR) and many cellular signaling molecules




PeuenTtopbl HCV

« CD81 - tetraspanin family,high affinity for E2
binding, expressed in most cell types (required,
but not sufficient)

 LDL-R1 (low density lipoprotein receptor)
-mediate internalization via binding to virus- LDL
particles

 hSR-BT (human scavenger receptor class B
type I) - CD36 superfamily, lipoprotein binding
receptor

 Others ?




Alligator West Nile Virus

Missisipiens

Infected mosquitoes transmit
the virus to birds. Birds of some
species get ill and die, while
others become infected but do
not show signs of the disease.

'-( R =
! o
Crow-to-crow o
transmission has Mammals bitten by
been demonstrated infected mosquitoes
in caged birds. o o o may test positive for
Typical WNV transmission "Dead-end" carriers: e AT e AR s

The virus in mammals mammals will not
usually is not sufficient ~ get ill

to be transmitted back

to the mosquito,

thereby ending the

transmission cycle.

cycle: bird - mosquito

Mosquitoes become

Culex infected when they bite
birds infected with West

quinquefasciatus Nile virus.



