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Bropunna crpykrypa PHK

- Monekyna PHK «3akpuBaeTbca» cama Ha cebe
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- Stem — “cToBOYyp”
- Loop — “netnga”
- Pseudoknot — “ncesnosy3on”
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(The hammerhead ribozyme (plant virus)
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Replication of viral ssSRNA goes through +strand genomic RNA
a replicative intermediate (RI)
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Bipyvenwnii penikaniiinuii kommiaexe (VRC)
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IT'enomMm BTM  (63-66mnn)
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Ekcnpecia reHomy BTM
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Multiple Functions
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Ekcnpecia reHomy Bipycy NONIOMIENITY

Poliovirnus
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CTpykTypa reHomMy mnoJioBipycy
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CTpyKTypa reHomMy moJjioBipycy

iral (+) strand genome
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UTR

UTR

l Translation/processing

v

['eHom nonioBipycy Bkntovyae oaHy ORF, sika koaye 247 kD noninpoTteiH. Ha
5’-KiHUi VPg, Ha 3’-KiHUi poly(A) TpakT

[lpouecciHr uge B 3 etanu. lNMepwuu - pospizaHHa P1 nonepeaHuka
KancuagHoro OinkKy, ke Katanisye 2Apro

* lpyrnn KpokK - NpoLecCiHr HeKancuaHuX i KancuaHMxX nonepeaHuUKIB, WO
kaTtanisyetbcs 3Cpro i 3CDpro

* TpeTin Kpok - nepexig VPO B VP4 i VP2



IIporeoJiTHYHUIA NPOLECCIHT

MNMpotarom TpaHcnsaudii 2A npoTeiHa3za aKTUBYETLCA Bigpaasy.
1 Po3pi3aHHA 2A npoTeiHa3010 3BifibHAE CTPYKTYPHUM noninpoTteiH (P1), akun €

NMPEeKypCcCopoM CTPYKTYPHUX OisnKiB.

1 MNMpoTeiHa3a 3C Ta 1i npekypcop 3CD 34iMCHIOIOTL OCTaTO4YHEe po3pi3aHHA

noninpoTelHiB.

| 2B npoteiH (BU3Ha4ae Kosno
rocnogapiB), TakoXx

3anydaetbca B cuHTe3 PHK

12C npoteiH €
BUCOKOKOHCEepPBaTUBHUM i
TaKOX 3any4acTbCs B CUHTE3
PHK

1 3D npoteiH € PHK3PHKn i mae
GDD nonimepa3Hun motus structural

1 3B npoteiH € VPg.
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Tpauncasauist

TpaHcnauia nikopHaBipyciB € cap He3areXHom

- HK nikopHaBipyciB He Mae€ ca U amn
5,%5_m!(n| pHaBipyciB He M p (pUp) Ha Ti

- [eHOM mae gosr)él_(743 nt) UTR HeTpaHcnboOBaHy
ﬂlﬂﬁgﬂh’ nocnifoBHICTb, LLO Nepeaye CanTy

TpaHchauil.
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CAP vs IRES-Dependent Translation




Canonical

- 5" cap-dependent.
Scanning
« cap-binding proteins ———— o
required /\ -' 2
HCV IRES
= Cap- IRES= Internal Hibosome
- Fewer factors required. —ntry Site

scanning required.




Penaikanisa

l Replication

3' csssssesssssssse—————— 5' -

0 Mepwum Kpokom pennikauil € TpaHcnsauia BipycHoi PHK
OBukopucrtoyetbca PHK-PHK konitoBanbHUi mexaHi3m

0 PennikatnueHa PHK mae VPQ, ane mRNAS noro He maloThb



Periikaiisa

0 PHK nonioBipycy 3B'sizaHa 3
22AK VPQq uyepe3 ypuauH-
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Periikaiisa

Stem-loop C
3CD c
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BucokocnapeHa cTpykTypa, U
cchopmoBaHa 108
HyKkrneotugamu Ha 5’ KiHui (+)
nadutora PHK, yTBoptroe
"FINCTOK KOHHOLWNHN"

Stem-loop B

5!

Stem-loop D

Cry»cocccac
cCPPPPOP

BipycHuu npoteiH 3CD i PCBP knitnHHum npoteiH (PolyrC Binding

Protein), B3aemogpgie 3 pizaHnmu netnamm cloverleaf. Lis B3aemopis
3aKiHYyeTbcA 30nmxeHHAM 5’i 3’ KiHUA. Y uen momeHT VPg noumnHae
dyHKLUiHYyBaTH AK npanmep

Micna cuHTesy MiHyc-PHK nopgioHuu "nucTt koHoWUHU" hopMyeTbCa B 5’
KiHLi HeraTUBHOrIO NaHurra. YTBOpeHHs Lboro puoboHyKneonpoTeiHoOBOro
KOMMJieKcy NoTpidoHe AnA CUHTEe3y AK Nnc, Tak i MiHyc naHurra PHK.



Cunrtes =PHK

(+) Strand

l Circularized RNA

~ 3prel
OVPg

®* Mpekypcop VPg, 3AB, cnyxutb goHopom VPg

® PunboHykneonpoTeiHoBMM Komnnekc chopmoBaHunt, konn PCbp i 3CDpro 3B’
A3yeTbcAa 3 cloverleaf cTpykTypoto
* Llen komnnekc B3aemopie 3 PAbp1, npoayKkyroum LMPKYNAPHUNA reHOM



C HHTC3 -PHK VPg uridylylation

3Dpe!
OVPg pUpU

b
A
N

A
AANAAAS

Transfer to
3'-end of poly(A)

® NMpoteasa 3CDpro po3pisac
MemMOpaHHuin 3B'A30k 3AB ansa
npoaykuii VPg

® VPg, ypuanHunooBaHumn 3Dpol,

BUKOPUCTOBYE Cre NnocrifgoBHICTb K lpriming
MaTpuuro i nepemiwtaetbca B 3’
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® 3D pol Bukopuctosye uridylated L AR
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Cunrtez +*PHK

® BipycHum 6inok 2C 3B'A3yeTbCcA 3
“cloverleaf”’ B (-) naHutory

e MembpaHHMM 3B'A30K 3 3AB
po3puBaeTbca Ana npoaykuii VPg

* VPg ypuauHuniwetbca 3Dpol,
BUKOPUCTOBYHOUYU 3’ TepMiHarbHi 3arULLKKN
A (-) naHutora sik MaTpuLo

e YpuauHnnooBaHun VPg notim
enoHryetbca 3Dpol ana cuHtesy (+)RNA

Elongation
Synthesis of (+) strand
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3Dpol e 30PO!
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- >3' mRNA |

Genome translation

) la protein
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Structural proteins

CybreHomHi PHK
Coronaviridae
(6 knacis)

|laeHTUYHI 9K Ha 37,
TaK | HA 5’-KiIHUAX

‘nigep” — 70HN

“

-" PHK Ha paHHIx cTagisx
IHJPEKUINHOro LMKy,
“+” PHK Ha ni3Hix




I'enom i pemtikanin Coronavirus

Genome + RNA 32 kb

= gene 1 (replicase) 'hgznli L -
Leader {
I s s s s e
sl e e e
replicase polyprotein v S e
I e s e
o TIHH P ¢t t ¢t S -
% e
' )
l--_--uﬂl&-_-_ . = N
N a» .
- ————

Borrowed from web file, Mark R. Denison, M.D.,
Vanderbilt



——— -] nonstructural proteins
(replicase, transcriptase,
proteinases, etc.)

profeolytic T autoprocessing

20-30% nonstructural
70-80% polyproteins

transiation
transiation replication + nbosomal
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. genome RNA
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paHcKkpunuis i pennikauia Coronavirus

Replicase gene genes
Genome 5 2 3|24-|75I 6, 7 3
RNA (+) | @mum // I— An

Borrowed from web file, Mark R. Denison, M.D.,
Vanderbilt



TpaHckpunuia i pennikadia Coronavirus

Replicase gene genes

Genome 5 2 32(s e 7 3
RNA ) o= // B ———

3 5
Intermediat (-) P U
e n
RNA
Genome . v 3
RNA (D O S/ | ——

Borrowed from web file, Mark R. Denison, M.D.,
Vanderbilt



TpaHckpunuisa i pennikauis Coronavirus

Replicase gene genes
Genome 5 2 3|24-|75I 6, 7 3
RNA (+) ! @mum // I— An
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Borrowed from web file, Mark R. Denison, M.D.,
Vanderbilt



TpaHckpunuisa i pennikauis Coronavirus

Replicase gene genes
Genome 5 2 3|24-|75I 6, 7 3
RNA (+) | @uum // I— An
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Borrowed from web file, Mark R. Denison, M.D.,
Vanderbilt



TpaHckpunuisa | pennikauis Coronavirus

Replicase gene genes
Genome 5 2 3 I24-|75I 6 7

RNA # o= // ' '

3
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n
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Borrowed from web file, Mark R. Denison, M.D.,
Vanderbilt



TpaHckpunuisa i pennikauis Coronavirus

Replicase gene genes

Genome 5 2 I3|24-|75I 6, 7 3
RNA H o= // ' A,
3 5

S (-) strand

U, subgenomic RNA
@ (+) strand
l Ay Subgenomic
MRNA

Spike (S)

Borrowed from web file, Mark R. Denison, M.D.,
Vanderbilt



TpaHckpunuisa i pennikauis Coronavirus

Gene 1 Genes
Genomi s 22173 s & ;o BNA Proteins
BNA (# ;— // | . A, 1 Replicase
5
RNA (-) ' —_//— Un
Leader :—'_ NS
ANA ) . — 2
Subgenomc; (+/ ) o | E— A 4 N
RNAs .=-|— A 5 E
—{ A 6 M
o—T A, 14 \

Genomi 5 3 _
BNA (9 ‘o= // |l /A Replicase

Borrowed from web file, Mark R. Denison, M.D.,
Vanderbilt



Bipyc mo3aiku Opomycy
(Brome mosaic virus, BMV)

gRNA1 (3234 nt)

gRNA2 (2864 nt)

gRNA3 (2117 nt)

[MpoTeinun pennikasn BMV 3abesneyytoTb CneumndivHIiCTb YNakoBKU

(Rao, 2006)



- 1a npoteiH (PHK1) - meTuntpaHcgepasa,
renikasa (110 k[a)

- 2anpoteld (PHK2) — PHK3PHKn (91 k[a)

- 3a npotein (PHK3) — 6inok pyxy (MP) (30 k[a)
- CP (PHK3) — ctpyktypHUm 6inok (21 k[a)



Ekcnpecia reHomy bMB

Translation ™ 4 Translation
cap= 12 |~tRNA,,— 109 kD - CP |- tRNA,,,—* 32 kD
mt hel (MP)

RNA 2

Transcription
e cap-raP = tRNA,
SgRNA 4 lTransIation
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CP (20 kD)
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RNAZCD  RNA
sgRNA 4 ~

vi ru S a rt i C I es ORI BN l-i.l-i “ SERSRERS ;
P [or vRNAs?] |

transmission cell-to-cell \. ,
movement *

From Lazarowitz (2001) in Fields’ Virclogy 4th Ed. (Howley and Knipe, eds)




UCUGAGUUAUUAUUAAAAAAAAAAAAAAAAAAGAUCUAUGUCCUAAUUCAGE GUAUUAAUAAUGUCGAL..,

RNA4: m7GpppGUAUUAAUAAUGUCGAC. .,

CuHTes Cy6reHOMHo'|' RNA Bumarae Bsaelvlo,qi'l' pennikasu 3 NoCigoBHICTIO
npomoTopa B MiHyc-naHuto3i RNA3, akuii 6esnocepeaHbo po3TalloBaHum
«Bropy 3a Tedieto» Big RNA4 iHibuiaTOpHOI NOCNigOBHOCTI
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