2020. XOBTT, 41, Xumuueckaa uonorua (et, ut 12-40 — 14-15 HOXA)

I Kueoe/xu3Hb Kak cuctema
11. 02 Y70 TaKkoe *nBOC/XKU3Hb C TOUKU 3peHUs Xumum - 1
13. 02 Monekyner kneTku. Bopa. - 2
18. 02 CTpykTypa u yHKuUms benka - 3
20. 02 buonoruyeckme membpaHsr ObmeH Belectsom. TTpeobpazosaHue 3Heprum - 4
25. 02 KoHTpornbHas 1
IT MHpOpMALIMOHHbIE NOTOKU

27. 02 CTpyKTypa HYKNEemHOBLIX KUCNOT, ABOMHas cnupanb [HK — 5.

03. 03 buocuHTe3 HyKNenHOoBLIX KUCNOT — 6
05. 03 YnpaxHeHUs ¢ HYKNenmHOBLIMU KUucrnotamu - 7
10.03 buocuHTes benka - 8
12. 03 KoHTponbHas 2

ITI MeHoTun U peHoTUN

17. 03 Perynsauusa skcnpeccuum reHos. Cuctema nepeaaum curHana. Pak - 9
19. 03 M'eHom, nnasmuaer, supycer. Fpunn, BUY — 10

IV NHxXeHepusa U NpOMBILLNIEHHOCTb
24. 03 N'eHeTUYecKkaa UHxeHepus - 11
26.03 BsepeHue B buotexHonoruro. F/MO — 12
31.03 KoHTponbHas 3

CeMUHapbI NO rpynnam no oTAeslbHOMY pacnuUCaHuro
Paz6bop koHTponbHou 1 ¢ 02.03
Pa36bop koHTposnbHOM 2
Pa3bop koHTposibHOM 3



Pennunkauna KopoHaBupyca
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Replication of Coronavirus

1 With their S5-protein, coronaviruses bind on cell
surface molecules such as the metalloprotease
ramino-peptidase Ne. Viruses, which accessorily
have the HE-protein, can also bind on M-acetyl
neuraminic acid that serves as a co-receptor.

2 Sofar, itis not clear whether the virus get into the
host cell by fusion of viral and cell membrane or
by receptor mediated endocytosis in that the virus
is in-corporated via an endosome, which is subse-
quently acidified by proton pumps. Inthat case, the
virus have to escape destruction and transport to
the lysosome.

3 Since coronaviruses have a single positive
stranded RNA genome, they can directly produce
their proteins and new genomes in the cytoplasm.
At first, the virus synthesize its RNA polymerase
that only recognizes and produces viral RNAs. This
enzyme synthesize the minus strand using the
positive strand as template.

4 Subsequently, this negative strand serves as tem-
plate to transcribe smaller subgenomic positive
RNAs which are used to synthezise all other pro-
teins. Furthermore, this negative strand serves for
replication of new positive stranded RNA genomes.

5 The protein N binds genomic RNA and the pro-
tein M is integrated into the membrane of the en-
doplasmatic reticulum (ER) like the envelope pro-
teins S and HE. After binding, assembled nucleo-
capsids with helical twisted RNA budd into the ER
lumen and are encased with its membrane.

6 These viral progeny are finally transported by
golgi vesicles to the cell membrane and are exocy-
tosed into the extracellular space.

Not drawn to scale! Not all cellular compartmenis and enzymes are
shown. Colors: positive strand RNA (red), negative strand RNA (green),
subgenomic RNAs (blue).

Based on: Lai MM, Cavanagh D {1997). The molecular biology of
coromavirus. Adv. Virus Res (48) 1-100.
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CTPYKTYPA HYKNENMHOBBIX KUCIIOT

HykneuHoBbIe KMCNOThLL -
BLICOKOMOJ1eKY NsapHbIe, IHeWHbIe,
HanpasfieHHbIe buonoruyeckue
MAKPOMOSEKYJIbL = MOSIUHYKNEeOoTUAbL

NOBTOpPAOLLeecs 3BeHO - HyKneoTua
MOHOMeD - HYKeo3uaTpupocopar!

Ae30KkcupuboHyknemHoeas kucnota - AHK
puboHykneuHosasa kucnota - PHK



BUOCUHTE3 HYKNEUHOBLIX KUCAOT 8
MATPHUYHOE KOTTMPOBAHWE

HK KonbuoB, 1927
Omnis molecula ex molecula
Kaxxgaa monekyna u3 Monekynbl

- Pennukauma OHK
yABOeHue Bcen UHPOopMaLmm

(KeCTKUU AUCK «TeHeTUYeCKOoro KOMMbHoTepa»)

- TpaHckpunuua PHK

CNUCBIBAHUE YACTU UHPOPMALIUU

(cnucbIBaHWE OTAEMBHBIX (PAMIIOB C KFeHeTUYeCKoro
KOMMNa»)




I. PETTNUKALKNSA OHK

1. TTonykoHCepBATUBHLIN MeXAHU3M
2. Xumus nonumepusaumm
3. TToHaTUe o0 pennukaumm

Tpu 3Tana:

UHULMALUE, 3NOHraUums, TepMmuHaums
4. HK - nonumepasa
5. TTpobnema konNUpoBaHUs

PasHOHANpABeHHLIX Leneu

OW-H>

OO > -




TTonuHykneotuaHasa uens OHK

Strand DNA Strgnd
continues : ‘E_tlnues
0 0 ; \
5 - ':"?; 0 [%H @
"*.,Thlm'llm Adenife M 0
[+] \

Strand
continues




TTpuponaa «He nobUT»
peakLuu Npamoro cuHresa:
A+B=A-B,
NOCKOJSIbKY OHU 3HepreTUuYecku 3aTpaTHbL.

TTpupoaa ucnonbsyeT
0bMeHHbIe peakumm:

A-X + B-Y = A-B + X-Y,
NOCKONbKY OHU He TpebyroT
CyLLeCcTBeHHbIX 3aTpaT Ha npeoaosieHue
3HepreTUYeckmux bapbepos



SHeprua peakum ruaponusa

kcal/mol kJ/mol
TTenTnabr
GlyGly -2.2 -9.2
SPUpsI
STunauetat -47 -19.6
_________________________________________________________ (- 25)
ATP -> ADP + Pi -7.3 - 305
ATP -> AMP + PPi -10,9 -455

(8 kneTke - 12 - 15)

YKCYCHBIU GHrUApUA - 21,8 - 911



1. BUOSHEPTETUKA mn3yyaeT npespdallieHmne 3Hepruu B
kneTtke (buon.)

TEPMOOMHAMWMKA konuyecTBeHHO ONMUCLIBAET
XUMUYecKme npouecchl (Xmm.)

2. ATP, aAeHO3UHTPUPOCKPAT, YHUBEPCANbHAS
3HepreTuYeckas BankOTa, Makpospr (6uon.)

TTpouecchl UCNONb3YyHOT 3Hepruko, KoTopas Bblaengercs (?2)
npu rmgponuse ATP

ATP + H O = ADP + Pi + Q (I?)

ATP - aKTUBMPOBAHHOE XUMUYECKOe coeauHeHue
AN 06MeHHbIX peakumin (Xum.)

(yHUBepCanbHLIV peakLIMOHHLIU MOAY b)



AG >0 s . AG <@

SHepreTu4eckum
npopunb

npouecca

2:
ATP — ADP + P 3= M

Glueose + ATP —
glucose G-phoephate + ADP

1:
Glucose + Fi e 4
glueose G-phosphate

peakumm

f}.GS = ﬂ.Gl T L‘ng




N3meHeHusa cTaHAApTHOU 3Heprum
ABYX peakummn aaauTUBHbL

kJ/mol
ROH + p, = ROp + H,O +13.8
HOH + pppA = p, + ppA - 30.5
ROH + pppA = ROp + ppA -16.7

(- 4.0 kcal/mol)

PeakumoHHo cnocobHbiv ATP
nerko BCTynaeT B peakuuu 3amelleHusa (Xmum.)
YHUBepCanbHbIU XUMUYECKUU PEaKLUMOHHBIN MOAY b



Pennvkaunsa n TpaHCKpunuma —
MaTpu4Hbiv cuHTe3 IHK n PHK

pacTyLunm 3'-KoHeL,
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Fig. 4-3. Structures of the intermediate
compound arising during nucleophilic
substitution at the phosphorus atom in the
phosphate group (A) and the transient
state during nucleophilic bimolecular (A)
substitution at the saturated carbon (B)

Nu and X - entering and leaving groups (atoms) in an axial position; a, b, ¢ - different
residues.
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CTyneHYaTbI¥ MAaTpUYHbIN cuHTe3 OHK

R R

0 0 A L

[lceBooaBonyHbIM Koa? (0 n 1)



Kpacueas, HO runoresa:
2 TUna retepouunknoes AHK kak BapuaHT ABOUYHBIX KOAOB

[BouyHaa cuctema UCMoOnb3yeTcs B LIUPPOBBLIX
YCTPOUCTBAX, MOCKOJSIbKY gBsSeTCa Haubosnee NpocTon u
COOTBETCTBYET TpebOBAHUAM:

Yem MeHblue 3HaYeHUM cyllecTByeT B CUCTeme, Tem npolle
U3rOTOBUTbL OTAESIbHBIE 3MTIeMeHTbI, Onepupytolne 3TUMU
3Ha4YeHUamMu. B yactHocTU, ABe LUMPLI ABOUYHOU CUCTEMbI
CUNCNEHUS MOTYT bbITb J1erkO NpeAcTaBieHbl MHOTUMU
PU3UYECKUMU SBNEHUSMU.

Yem meHblle KonM4YecTBO COCTOSHUM Y 3rieMeHTa, Tem
BbILUE NMOMeX0YCTOUYUBOCTb U TemM bbICTpee OH MoXeT
paboTarb.



Pennncoma — 6enkoBbI MHTEPAKTOM




OHK-nonumepasa

A. KopHbepr, 1956, cuHTtes [IHK in vitro



CobpaHHbIU «3axBaT»> OHK

Frontal view Side view

Viewed end-on Viewed side-on




CobpaHHbIU «3axsaT» OHK




Pennukauna OHK, dparmeHTbl OKasaku




Bunka pennnkaunmu
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CoBMeLLEHNE CMHTE3A TSXXEWU C NPOCTPAHCTBE
Pennncoma — monekynapHas malmHa




YTo panbwe?
He npocto pennukauuma OHK, a
«TaHeL XpOMOCOM» U pasferneHue aaep




DNeKTpOHHAsa MUKpockonusa pennukaumm OHK.

Hauvano pennukauum — ori, pensiMKaTuBHas
BUJIKA
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Ori, moaynu OHK ana «y3HasaHUs» benkamum

" S — — e ———— B e

a) CTpyKtypa oriC

20 . H.
| I
— < <+ —» < -
13-HyKNeoTuaHbIe MOTUBbI 9-HyKNeoTUgHbIE MOTUBLI —

y4acTku npukpenneHus DnaA
6) NnaeneHue cnupanu

Cwm cynepcnupasnibHOCTb
panee

PacnnaeneHHas Lmnnegp
obnactb 13 6enkos DnaA

a) Pennukaumn konbLeBo# 6) Pennukauyis NUHENHON XPOMOCOMbBI 3YKapHOTOR
GaKTe MaanOﬁ XpPpOMOCOMBI
P P “«— — «— —

L J

36 ThiC. M. H. (BPOXOKK)
150 ThiC. N. H. (Ntoan)

<4— HanpaeneHnwe pennukauuy —p

Puc. 15.8. fipyHanpasneHHas penavkauusa OHK: a) KO/IbUEBOM BaKTEPUaNbHOM XPOMOCOMBI Y 6) AMHElHOMN
XPOMOCOMBI 3YKaproToB



TepmuHauna pennukauuy

—————— e s csavairzzvelyrisl 1CIIUNVIA UL L

a) Cton-nocnefoBaTensHOCTY B reHOMe E.coli 6) Ponb T

W pennukaumm
) = ‘ Benku Tus

PennukauvoHHas Bunka Moxer
npouTtn 6enok Tus, NPUKPEnneHHbIN
B O[IHOM OpueHTaLuu,..

4
\‘3.*; £ 4‘.-/
&
Cron- Ho GriokupyeTca 6enkom Tus,
nocnegoBaresibHOCTHU l NMPUKPEenIieHHbIM B OpYroMn
OopWeHTaLum

ObnacTs, B KOTOPOI pennuKkaLmUoHHbIe .
BUITKN CTAHOBATCA «3anepTbiMu» :




TTpobnema
BpaweHua OHK
npu
PACKPYYUBAHUM
OBOUHOU
cnupanu




Tononoruyeckaa npobnema
penaukauumn. Tonomsomepassl

Yaut-&ynnep, npum 1970. Lk = Tw + Wr



Tonousomepassbr youparot
cynepcnupanusaumro OHK




AHTHOHOTHEH - HHTHOHTOPH TOTIOH3IOMEPAZ B
(rupa3nr)

AHTUBUNOTUKU -
UHrUbUTOpPbLI
Tonousomepassbl

a ]
W
Hcm/ o XWUHOSIOHbI/

HHHOMHEHE

b, ®TOPXUHONOHBI
HAJIH JHKCOBAd KHCnoTa (CHerpam™) (I_I.M |'|p06a[7| - II ['IOK)

0 L#)
@) O

| | COH

ta

: : K\N N
IHIPOQIoKCALHE ([ IHIpo0ai™) HN\) )

HopopnokcauwvH
(HonuuuH - IT nok)

“Herpam” - rpaMHEraTHEHELH




Ewe pa3 06 onpegenexnn noHatma AHTUBNOTUK

[1IpoKkapunoThbI:
baktepun — aHTUONOTUKN

QYyKapUoThI:
[ pnbbl — NPOTUBOrPNOKOBLIE CcpeacTBa/npenapaThbl
[Tapa3uTbl — NpoTMBONapasuTapHble cpeacrTaa/npenaparsl

Pak — npoTtuBoonyxosnesble (MPOTUBOPaKOBbLIE)
cpencrtea/npenaparbl
Anb

Bupychbl: npoTMBOBUpPYCHbIE NpenapaThl



TPAHCKPUTTLUNA
buocuHTes PHK
TTepBbIY 3TAN 3KCNpPecCcUU reHeTUYeCKou
MHOPMaLIUU

1. TloHaTtue o TpaHcKpunuUm
2. Tpu atana:
MHULMALUUS, SNOHTaumUsa, TepmmHaumus

3. CuUrHan Havana TpaHCKpUnuuu -
NpoMmoTop

4. NHrnbutopsr



TTepsbIn 3TAN
3KCNpPecCcumn reHeTUYeCKou UHPOPMaLUK:
TPAHCKpUNLUUA
- KONUPOBAHUE OTAESbHLIX FeHOB

MHBOPMALLMS (I°)

(HK ) PHK B MPHK Komupyioume PHK)

1

HKPHK 6enok

(Hekoampyrowme PHK)
SYHKLUNS (3-D)



Pa3znuuma PHK u JHK He Bupaosbie

A.H. benosepckuum

cocTaB
PHK = OHK

Ml OHK
T A+G=C+T

3. Yapragpp

bproccens, 1955 4& e



TTPOMOTOP -
yuactok [HK ana ceasbisaHug
PHK-nonumepassr

-35
-1 +1

araBAD GGATCCTACCTGAGGCTTTTTATCGCAACTCTCTACTGTTTCTCCATACCCGTTTTT
aral] GGGGTG&TT&T&E&E&GTTTTGTTACGFGTTrTTGTCﬁTGGCTTFG&TCCEGGTTTG
Biad TTCCAAAACGTIGTI T T I TGE LG TTAATTCGGTGTAGACTTGTAAACCTAAATCTTTT
hiaB CATAATCGCACT TETAAACCAAATTGAAAAGATTTAGGTTTACAAGTC EACACCCAAT
pulP2? ATTTATTCCATE T CAGAC T T I TCGCATCTTTGTTATGCTATGOT T TTTCATACCAT
fac ACGCEAGEGTTT&E&ETTIATGCTTEGGGGTCGTATGTTGTGTGEAATTGTG&GEGG
fact CCATCGAATGGUGEARAAGCTTTCGCGGTATGGCATGATAGCCCCCECAACAGAGTC
rmAl AAAATAAATCCTTGACTCTGTAGCGGGAAGGCGTATTATCACACCEGECCGCCGCTG
rmb1 CAAAAAAATACT T GIGCARAAAATTGGGATCCCTATAATGCGCCTCCETTGAGACGA
Yl CAATTTTTCTAFTGCGGCOTGCGGAGAACTCCCTATAATGCGCCTCCATCGACACGG
MNATT CAACGTAACACTTTACAGCGGCGCGTCATTTGATATCGATCCGCCCCECTTCCCGATA
i hAﬁTGAGCTGTTGEEﬂ&TIﬁﬂTFATCGﬂﬂGTAGTTAAGTAGTAGGLA&GTTEACGTA

=35 Pribnow

KoHceHcye T i@ T T 6 A € AT ..[11-15bp]--T A T A A T---[58bpl
42 38 B2 84 79 64 53 45 41 79 95 44 59 51 96




TTpomoTop

Consensus sequences for

RNA polymerase binding e e

/7 \ 2 start site
=35 =10

'TTGACA!  i547bases TATAAT 59 bases

-35 region Pribnow box
Coding
sequences

RINA
polymerase

Prokaryotic Promoter




CneuunanbHbIN 6enok HaxoauT
npomoTop Ans PHK-nonumepassl




TpaHcKpunuusa




TpaHckpunuma y 6aktepum
In vIvo




SYKAPUOTHL: TPAHCKPUMLIMOHHAA  Comhoslipmlss Cos Comvol toor e

06 M KC( It has been estimated that 5-10% of the coding capacity of a mammalian
m p genome is devoted to the synthesis of proteins that serve as regulators of gene
Cébopka perynatopHbIx 6enkos CEE

g ulator vp t

Ha perynatopHou OHK o
obecneuusaet cea3biBaHUe PHK- //‘/ \‘

nonmmepassl

\

\

PROBABILITY OF
INITIATING
TRANSCRIPTION

TATA

Chapter 7 : CONTROL OF GENE EXPRESSION

CoOBOKYNHOCTbL DEnKoB
aKTUBMPYHOLLMX

N NHIIMBUPYIOLMX KOMMSTEKCOB
onpeaenseT BEPOATHOCTb
NHULMALMN TPaHCKpUNLmm

upy GATAT ch B YTEF2

PHK-nonumegpasa

N36bITOYHOCTb, HEOAHO3HAYHOCTb,
HenMMHeWUHOCTb (NOMeX0yCTONUUBOCTD)



JykapuoTbl: npocTpaHcTeeHHbIU [HK-6enkosbiv
MOAYIbHbIU «HeyeTKUU UHTepakTtom» ana PHK-non
Y CTONUYUBOCTb U BAPUAHTLL perynaumm

HoctynHeiit kop
npoMoTopa

TFIID (ysHaBaHue kopa
npomotopa)

TFIIA

TFIIB

TFIIF-Pol IT

TFIIE

l TFIIH C-KoHUeBOM goMeH

e e

TS T

PUC. 4.23. C60pka 061mx (aKTopoB TpaHCKpUNLMK Ha KOpOBOM Npo-
motope PHK-nonumepassi II. 06wue (axropsl TpaHcKkpunyum (TFIID,
TFIIA, TFIIB, TFIIE u TFITH) o6vegunsiotcs ¢ TFIIF-PH K-nonumepasoii
II, obpasys komnaexkc uHULMALMK B KOpoBoii 06nacTn npomotopa.
Mo gaHueiM R. G. Roeder, Nature Med. 9 (2003): 1239-1244

ForyesTaphan PHC, 4.27, Megwarop PHR-nomemenasw TT, Mezuaton
MGCNEL UD AT RN W0 TS MK

SAHININGHMPYET HAK MOCT MEMTY SKTHBAPYRILIN G
TODENM TRaHCH gl (ACT], CERSamNG © oToaMSH-
Hisk camrom, o Gaianukein ANNIPATOMN TPERCL parija
ATCOUAUPIBARHAIN [ WOPOROA OANBCTLID NpAMATORS.
Megiarop obfanisr Tpesn CTDYKTYPHBEAE O rameg-
WeINS OMEMANA (DNOBI, CORAMAN YA(Tw W XBOCT)
Raiati aomen coC0RF M3 mecnansanx enkonn cyfn.
efkRg. Bece KOWANIC COQRDIIT Bunes Ay Bk
cyduepminy, Gerak SbiB-H (maxme wisacreid mog
nagwadvien CdkB) wnrnGipyer ExaunoneicTave Nemia-
103 £ PHIC-nasnapasan. Nl pasmws 5. Bjarland and
[ M. Gustafuar, Cel! 30 (2008); 240-264

Iwuancen

PAC 4,26, Myusyen suxakcepa npy oBpascndii
rierns [HK, DaKTopu tganchonnLan, ¢ A 3siaarmuecs
C IKXBHCEIOM, KDHTINTIEYIOT € APyrewe SaKTanas i
CNOAIMERHEN A DoGduncTe o7 KopoBoR ofnTy
NPOMOTORS, 18 (ST DOpazoBaHMm netad [HK

Nesten ¢ wuwaawme ¢ JHIK ==

[owesn antmnpyme =2_

Dower czaaumanin ¢ [JHR ——

Kopowmsi roaeatep



MHrMbuTOopbI TpaHCKPUNLUU

1. ok matpuusr JHK
2. bnok qepmeHTa

PHK-nonumepassr
3. bnok peakuuu -

MOAUDPULINPOBAHHBIN
(ucKaxeHHbIN) cybcTpat



1. bnok matpuubr JHK

UHTepKanauua B ABOUHYHO CRUpanb

AQKTHUHOMWM UKMH
H

arpuauH

AHTUO6UOTUKM (Npo-) u aabr (3y-)
Ceasbisarotcs ¢ AHK v 6nokupyrot PHK-nonumepasy



2. bnok pepmeHTa
d- AMAGHUTUH 13 61eagHOU NOraHKU
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L amaHUTUH 60OKUpYyeT nepemellieHue

PHK-nonumepaser no AHK
(OT HecCK. TbIC. HYK/MUH A0 HeCK. HYK/MUH)

AMAHMTIAH



NMHrnbutopsr PHK-nonumepaser

AHTUOUOTUK
PUPAM U LIUH

Mycobacterium
tuberculosis




AUUNKNOBUD

610K pennmkaumm
supycHou OHK




3. MoanmUUUpPOBAHHBLIU CcybcTpaT

A K

1 SN
HOCH. a
- ) ;.,:

KOPOULETTMH w3 rpuboe-kopamLencos

(COTHU neT TpaAULMOHHOU KUTAUNCKOU MeaULINHBL)
TonbKko Ons y4eOHbIX Leneu


http://www.bagua.ro/images/produse/cordicepyn_m.jpg

PubasupunH (Ribavirin)

MeTabonnTHbIn MUMETUK ryaHUHa UNn ageHnHa
(B 3aBMCMMOCTW OT BpaLleHuns)

CunbHble NOBOYHbIE 3PP EKTHI

O
NH-

19/02/2020 / \N
7

N
MwuH3gpae Kutaa Hayan TectmpoBaTthb HO 4
npotns COVID-19 O N
B COMETaHUN C UHTEPdEPOHOM

OH OH



Knaccudukaumsa supycos no bantumopy

The Baltimore Classification | IV

1+ s=RMA l |'E
COVID-19



Pennunkauna KopoHaBupyca

Ty
LY
.

*
3

4
- Y
A
. Ribasome i 4
| : -
NN\SEANNS e N
[\‘:} pasitive strand ! 7
: —
o ’ 3
>
polymerase |
A 4
\/\e/\/\/ ! .
,, negative strand i :'
- L £ 3
° .
i E ~
NN \ 0 e K
Y i ;’C‘_';a
subgenomic RNA ‘;:“-“-*\/\/\/: - o
] -

PR VAVAVAVAVAY

A
,I?D'u A\NNANS e ;

extracellular space

N-acetyl neuraminic acid

receptor
_bi.‘..... BSOS RE

:.............'.......OCCOOOCQQQCQQOC

cell membrane
golgi vesicle

cytoplasm

caemusis N

Replication of Coronavirus

1 With their S5-protein, coronaviruses bind on cell
surface molecules such as the metalloprotease
ramino-peptidase Ne. Viruses, which accessorily
have the HE-protein, can also bind on M-acetyl
neuraminic acid that serves as a co-receptor.

2 Sofar, itis not clear whether the virus get into the
host cell by fusion of viral and cell membrane or
by receptor mediated endocytosis in that the virus
is in-corporated via an endosome, which is subse-
quently acidified by proton pumps. Inthat case, the
virus have to escape destruction and transport to
the lysosome.

3 Since coronaviruses have a single positive
stranded RNA genome, they can directly produce
their proteins and new genomes in the cytoplasm.
At first, the virus synthesize its RNA polymerase
that only recognizes and produces viral RNAs. This
enzyme synthesize the minus strand using the
positive strand as template.

4 Subsequently, this negative strand serves as tem-
plate to transcribe smaller subgenomic positive
RNAs which are used to synthezise all other pro-
teins. Furthermore, this negative strand serves for
replication of new positive stranded RNA genomes.

5 The protein N binds genomic RNA and the pro-
tein M is integrated into the membrane of the en-
doplasmatic reticulum (ER) like the envelope pro-
teins S and HE. After binding, assembled nucleo-
capsids with helical twisted RNA budd into the ER
lumen and are encased with its membrane.

6 These viral progeny are finally transported by
golgi vesicles to the cell membrane and are exocy-
tosed into the extracellular space.

Not drawn to scale! Not all cellular compartmenis and enzymes are
shown. Colors: positive strand RNA (red), negative strand RNA (green),
subgenomic RNAs (blue).

Based on: Lai MM, Cavanagh D {1997). The molecular biology of
coromavirus. Adv. Virus Res (48) 1-100.




B perynauunto Komy nHtepecHo - OpraHmnsauusi pansioB Ha KOMrnbloTepe

YTto ncnonblyetcs Mo oaHon GuToBON KapTe Ans Mo ogHon GuTOoBON KapTe Mo oaHon GuToBON KapTe
Ans NOMETKM Kakgoro Toma ANS KaXKaoro Toma CEKTOPOB Ha KaXayto Nnosnocy
KIacTepoB, Kak

3aHATbIX?

Moppepxka Peanuayetcsa ¢ nomoLbio Habopa Peanunsyetca noutn Tak xe, KoHTponb gocTtyna He

KOHTpOnA JocTyna  npas goctyna kak B NTFS BCTPOEH B (hanrioByto
cuctemy. lNogaepxka aton
BO3MOXHOCTW pearnimsyeTcs
BHELLHUMW npoueccamm



https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B1%D0%B8%D0%B1%D0%B0%D0%B9%D1%82
https://ru.wikipedia.org/wiki/Master_File_Table
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD:%D0%9F%D1%80%D0%BE%D1%8F%D1%81%D0%BD%D0%B8%D1%82%D1%8C/doc
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5_%D0%BF%D0%BE%D1%82%D0%BE%D0%BA%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5_%D0%BF%D0%BE%D1%82%D0%BE%D0%BA%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5_%D0%BF%D0%BE%D1%82%D0%BE%D0%BA%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%88%D0%B8%D1%80%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8_%D1%84%D0%B0%D0%B9%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B5%D1%82%D0%BE%D1%87%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5_%D0%BF%D0%BE%D1%82%D0%BE%D0%BA%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5_%D0%BF%D0%BE%D1%82%D0%BE%D0%BA%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5_%D0%BF%D0%BE%D1%82%D0%BE%D0%BA%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
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