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McTtopua

* Bupyc BnepBble Bblaenun B 1965 roay
[1>ko3ed Tuppenn n3 HOCOIMOTKU
nauneHTta 00nbHOro OCTPbIM
PUHNTOM.

*B 1975 r. KOpOHaBMpPYC ObIs
obHapyxeH 3. Kayn n C. Knapk B
NCNpPaXXHEHUAX AEeTEW, CTpaaatoLLInX
raCTPOSHTEPUTOM.

 [10 2002 roga KOpoHaBUPYCbl HE
npmBnekanun kK cedbe ocoboro
BHUMaAHUSA YYEHbIX.
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TakcoHOMUSA

» KopoHaBupychl (Coronaviridae) — 3T0 D0ObLLOE CEMENUCTBO
HK-cooepxallmx BUpycoB, COCODOHbLIX MHPMLUKMPOBATb KakK
)XUBOTHbIX (MX eCTeCTBEHHbLIX XO351€B), TaK 1 YENOBEKA.

*[1o pe3ynesratam ceponorn4eckoro n nnoreHeETUYECKoro
dHal1n3a KOPOHaBMpPyCbl pa3gesidioTCAd Ha ABa noacemMencrTBa
Letovirinae n Orthocoronavirinae, KOTOPbIN BKITIOYAET YETbIPE

poaa:
Alphacoronavirus,
Betacoronavirus,
Gammacoronavirus,

Deltacoronavirus.
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OCHOBHbIE NONOXKeHUS

* Y Nogen KopoHaBMpyCbl MOTYT BbI3BATb LENbIV PAa
3aboneBaHnn — OT JIErKUX POPM OCTPOW pecrnnpaTopHoOi

MHAOEKLMKN OO TAXKEN0ro 0CTPOro pecnmpaTopHoro cuHapoma
(TOPC).

* B HacTosLlee BpeMda N3BECTHO O LUMPKYNALUK cpeln HaceneHus
YyeTblpex KopoHaBupycoB (HCoV-229E, -OC43, -NL63 u - HKU1),
KOTOpble Kpyrnorogu4Ho npmucyTcTByIOT B CTpyKTYpe OPBU, 1,
KaK NpaBuo, BbI3bIBAlOT NOPaeHne BePXHUX AblXaTelIbHbIX
nyTeW Nerkon n cpegHemn cTeneHm TAKeCTH.



OTKpbITUE KOPOHABUPYCOB

*HCoV-229E — Alphacoronavirus, BnepBble BbISABNEH B cepeanHe
1960-X roaos;

* HCoV-0OC43 — Betacoronavirus, BO30yaNTESb BbIABEH B 1967
roay;

* SARS-CoV — Betacoronavirus, Bo3oygntens TOPC, nepBbit criyvyan
3aboneBaHms KOTOPLIM ObIN 3aperncTpmpoBaH B 2002 roay;

* HCoV-NL63 — Alphacoronavirus, BO30yanTesb Obin BbIABIEH B
Huoepnangax B 2004 roay;

* HCoV-HKU1 — Betacoronavirus, BO30yOuTenb OOHapy»XeH B
[ OHKOHre B 2005 roay;

* MERS-CoV — Betacoronavirus, BO30yauTenb 6rnXHEBOCTOYHOIO
pecnnpaTtopHOro cMHApPoMa, BCnbillka npousoLuna B 2015 roay;

* SARS-CoV-2 — Betacoronavirus, BbIIBIIEHHLIN BO BTOPOW NOSIOBUHE
27201 Q



SARS-CoV

* B nepuoa ¢ 2002 no 2004 rr. KOpoOHaBMpycC
SARS-CoV u3 poga Betacoronavirus
(pes3epByap — neTydme MbliLlu,
NPOMEXYTOYHble X034eBa — LUMBETHI)
BrepBble cTan NPpUYnHOU pasBmUTUA
annaemMmmn Tak Ha3blIBaeMon aTUNUYHOU
NMHEBMOHUN — TAXKENOro OCTPOro
pecnunpaTtopHoro cuHagpoma (TOPC unu
SARS) 1 noaTBepXXgeHHOU NPUYNHOUN CMEPTU
774 YenoBek B 37 CTpaHax Mupa.

« C 2004 1. HOBbIX CNny4aeB aTUMNYHOMN
MHEBMOHWMK, BbI3BaHHOM SARS-CoV, He
3aperncTpmpoBaHo.




MERS-CoV

* OyepenHasa annaemus, BblaBaHHas
KopoHaBunpycom MERS-CoV (pe3epByap —
ogHoropbble BepbntoAbl), Takke U3 poaa
Betacoronavirus, Bbl3blBaloLLIaA
BNXKHEBOCTOYHBLIN KOPOHABUPYCHbIN
CUHAOPOM, Ha4vanacb B 2012 r. Ha
ApaBUNCKNM MONYOCTpoOBE (82% Criy4yaes B
Caygosckoun Apasuin).

* B HacToaWwmMM MmomeHT MERS-CoV
NpoAoSKaeT LMPKYNMpoBaTh U Bbl3biBaTb
HOBbIE Criy4vaun 3aborieBaHus.




SARS-CoV-2

* B KoHUe 2019 roaa B Kutanckon HapogHowu
Pecnybnuke (KHP) npounsoluna BenblLka
HOBOW KOPOHaBUPYCHOU NMHAEKLIUN C
3MULEHTPOM B ropoe YxaHb (NpoBUHLNA
Xyban).

* BcemnpHasa opraHusaums
3apaBooxpaHeHuns (BO3) 11 dpeBpans 2020 '-:‘f
r. npyucBounna opuumansHoOe Ha3BaHue e
MHJOEKLIMK, BbI3BAHHOW HOBbLIM
KOpoHaBupycom, — COVID-19 («Coronavirus
disease-2019»).

* MexxgyHapoaHbI KOMUTET MO TakKCOHOMUN
BUpYycoB 11 goeBpand 2020 r. NpMcBoOUn
ocbmumaanoe Ha3BaHue BO30yOUTENIO
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GLOBAL OUTBREAKS .
Recent coronavirus outbreaks

ACTIVE: 2002-2004

* RO — be3pasmepHbIn

RO First re.ported Infections Deaths I-Ia aMeT )
20— China 8,098 774 PameTb

s

XapaKkTepuayoLmm
U —— 3apa3HOCTb
Firstreported  Infections ~ Deaths NH Cbe KUMAOHHOIO
o Saudi 2,521 866 3aboneBaHus.

<1 person Ara bi a
 Tak, Hanpumep, ROy

—— KOpW COCTaBnseT
Firstreported  Infections ~ Deaths 12-18, BETPAHKN —
225pe0pe  China 1.45. >835k  10-12, nonnommnennta
5-7, rpynna 1,5-3,
MERS - 0,3-0,8.
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[ lponcxoxaeHne BbICOKOMAaTOreHHbIX
KOpOHaBMpyCOB
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Gammacoronavirus
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WSF M- WIVDS

Bat SARS like CoV Rp3
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Bat SARS-llke CoV WiVl
SARS-llke CoV W1V1G

~dunoreHeTnye
CKoe [epeBo
KOPOHaBUpPYCO
B

« WSFMP Wuhan-Hu-1
nnn SARS-CoV-2
BO30OyanTEnNb
COVID-19 BxoauT B
CEMEWUCTBO
beTakopoHaBMpyCcOB
(mnoavYepKHyT
KpacCHbIM).



Genetically diverse
coronaviruses Natural host Intermediate host Human host

&
§ v—> ? HCoV-NL63

§ V—> # HCoV-229E

} J —>m HCoV-0OC43
} (\_‘ S ? HCoV-HKU1

¥

& ?
ﬁ v—» ﬂ SADS-CoV

————— Spillover to intermediate hosts
Mild infection
—» Severe infection

[ eHeTUYeCKoe
pasHoobpasue
KOPOHaBMPYCOB

 EcTecTBEHHbIMU X039eBaMu
KOPOHaBMPYCOB B
OOrbLUMHCTBE Criy4yaeB
ABMAIOTCA NeTy4Me MbILLW.

*[lepepava BO3MOXKHA
BO34YLLUHO-KanenbHbIM,
KOHTaKTHO-ObITOBbIM U
doekanbHO-OparnbHbIM NYTEM.



CTpyKTypa KopoHaBupycos (1)

* Tn cMMMETPUN: cnmparbHbIV

* Dopma BUPUOHa:
cdoepunyeckasd

* Pazmep: 60-130 HM

* Hann4yune cynepkancuaa:
NMEETCH; MPUobpeTaeTcs npu
NPOXOXXOEeHUN BUPYCHOU
YyacTuubl Yepes annapar
[lonboxu nnn IlNP
MHPULMPOBAHHOW KINETKU

SARS-CoV / SARS-CoV-2
£0. £, - Spike glycoprotein
f“-\:- :: v ‘I.I | :' A, .
o \i 1 N 4D trimer (S)
(N ) aeile |/ Nucleoprotein (N)
4 L Vi and RNA genome
':-»:.- i ; - ,-}Tv
= Ly " Vg Membrane protein
=] ..- . o= (M)
&= =3
P -~ .
e, “ & ~—Envelope small membrane protein

D
N \ o - pentamer (E)
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CTpyKTypa KOPpOHaBUpPYCOB (2)

SARS-CoV / SARS-CoV-2
* Ha cynepkancuae HabnoaatTcS Sike ghcoproce
XapakTepHble bynaBoBuAHbIE Nucleoprotein (N)
and RNA genome

BbICTYMbI S IMUKONPOTENHA (B BUAE
COJTHEYHOU KOPOHHI).

Membrane protein

M
» Takke MMEIOTCA MOBEPXHOCTHbIE B &=
MNKONPOTEUHDbI. RN, & ——Ewelope smal il
7 AT "' pentamer (

© ViralZone 2020
SIB Swiss Instute of Bioinformatics



[ @eHOM KOpOHaBUpPYyCOB

» [EHOM NMHEWHBIN, . e ‘ |
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Pe3ancTteHTHOCTb (1)

» KOpoHaBuMpyChbl HEYCTONYMBLI B OKpY>KatoLLlen cpeae, MrHOBEHHO
nornbaroT Npu HarpesaHun o 56 °C, noa BO3JENCTBUEM
Oe3nHPUUMpYoLWnMX cpeancTs.

» Bo BHelLUHeN cpefe coxpaHAaTca 40 3 4, B MOYe 40 2 CYTOK U
doekanmsax oo 4 CyTOK.

* /iIMeloTca gaHHble 0 Doree BbICOKOW YCTONYMBOCTU BUpYCa
SARS-CoV 1 SARS-CoV-2 (Ha nnniacTUKOBOW NOBEPXHOCTU BUPYC
MOXET COXPaHATLCSA 40 2 CYT, B KAHaNM3aunoHHbIX Bogax oo 4

CYT).
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Can’t touch this

Concentration of viable SARS-Cov-2 virus in a sample, TCID, * per litre of air, log scale

Plastic
10,000
1,000
100
10
LIMIT OF DETECTIO 1

abper Cardboard Stainless steel
10,000
™ More concentrated 95%
confidence
1,000 «— interval
100
10 LIMIT OF DETECTION
1 ¥ Less concentrated
| | I I | | | | | | | | | | | | I | | | | | | |
01 4 824487296 01 4 824487296 0O 1 4 824487296
Hours Hours Hours

Source: "Aerosol and Surface Stability of SARS-CoV-2 as Compared with SARS-CoV-1"
by Doremalen, Bushmaker & Morris, New England Journal of Medicine

The Economist

1 4 8 24487296
Hours

O -

*Tissue-culture infectious dose



How long does the coronavirus
survive in the environment?

Air Cardboard Plastic
3 24 2-3
hours hours days
Stainless steel Copper
2-3 4
days hours
Glass Wood Metal
. : ?
4 4 5
days days days

Please note: These data are only approximate values.
The stability of SARS-CoV-2 in the environment
depends on many factors, including temperature,
humidity and surface conditions as well as the specific
virus strain and the amount of virus on a surface or in
the air.

@ Source: New England Journal of Medicine, Journal of Hospital
Infection

Pe3ncTeHTHOCTb (2)

SARS-CoV-2 coxpaHAaeTca:
* B BO3ayxe B Te4eHune 3 4Yacos.

* Ha megHOM NoBepxHOCTM A0 4
4acoB.

* Ha kapTOoHe A0 24 4Yacos.
 Ha nnacTuke oo 2-3 AHew.

* Ha HepXaBetowlen ctanum go 2-3
OHEWN.

 Ha cTtekne oo 4 gHew.

* Ha nepeBAHHON NOBEPXHOCTN OO0 4
OHEWN.

e HAa mMMeTannmmuuecroila noranNYRHACTIA




[laHaoemus COVID-19 (1)

1. [langoemus — BbIcWas CTENEHb PA3BUTUSA ANNOEMNYECKOIO
npouecca, korga 3abonesaHne perMcTpupyeTcsd B
BbonbLWMHCTBE CTPaH Mupa.

» *CornacHo BO3 - pacnpocTpaHeHne HoOBOro 3aboreBaHns B
MMPOBbIX MacLuTabax.

2. Jnvaemusi — NnporpeccupytoLlee pacnpocTpaHeHue
MH(EKLIMOHHOTO 3a00neBaHNst cpeam noden, 3HaunTenbHO
npesbillarLulee 00bIYHO perncTpmpyemMbsin Ha JaHHOW
TEPPUTOPUM YPOBEHL 3aD0ONEBAEMOCTN.

3. Bcnbiwka — BO3HMKHOBEHME Ccrny4YaeB 3ab0rieBaHns B
KONMYeCTBE, NpeBbILLAOLLEM 0bbIYHOE ANst onpeaerieHHOW
OOLLUHBI, reorpadounyeckoro pamoHa nnu Bpemenun roga. laxe
1 cny4yam MOXET BbITb paCcUeHEH KakK BCrbILLKa.



[laHaoemus COVID-19 (2)

*31 nekabps 2019 roga B Kutamckomn
HapogHon Pecnyonuke (KHP)
Npon3oLuna BCnbillKa HOBOW
KOPOHaBUPYCHOWN UHMEKLUN C
SMULUEHTPOM B ropoe YxaHb
(npoBUHLUKMA XyDan), a nepsble
KIMMUMHUYECKNE NPOABNEHNS Y
3aboneBLNX BO3HUKNN paHee — 1
nekaodps 2019 roaa.




[TaHgemuna COVID-19 (3)

* PLIHOK XXWUBOTHbIX 11 MOPENPOAYKTOB
XyaHaHb — PbIHOK XXUBOTHbIX U
MOPENPOAYKTOB B KUTAWCKOM
ropoge YxaHb, CTaBLUNU B KOHLE 2019 —
Havane 2020 roga o4arom HoBOM
KOPOHaBUPYCHOWU MHMEKLUN.

* [10 3aKpbITUA Ha PbIHKE NpodaBasiuCh
pPa3Hble 3K30TUYECKME
NPOAYKTbIl: DapCcyKu, netydmne
MblLL, 606pPLI, OCrbl, BEpOntoabl, Kypbl,
Kpokoaunbl, cobakun, nMcuubl, rMraHTckme
canamaHpsbl, Koarbl, CBUHbW, CYPKM, —#
BblAPbI, NaBMMHbI, pasaHbl, AUMKOOpPa3bl,
KPOJTMKWN, KPbICbI, OBLIbl, ONTEHN, BON4YaTa,
A00OBUTbIE 3MeUN, B TOM YuUCIie 5 N,
O)KHOKUTANCKNE MHOTOMOSMOCHLIE KPANTbI [ -
N KUTaMcKme Kobpbl , KOTOpbIE PSIAOM

YYEHbIX paccMaTpuBanunuchb B Ka4yecTBe

ROANOWUAIN MoeTOULAKYA (vOo2amaun)



COVID-19 Confirmed Cases

2020-01-22 03:28:10 CST

PacnpocTpaHeHue
Bo3oyautena COVID-19
B Kutae
e QOuar -ropog YxaHb,
NPOBUHLMNA Xybau.

[l Over 100 confirmed cases
[l Over 200 confirmed cases
[ Over 500 confirmed cases
[l Over 1000 confirmed cases

Open source data visualizason
MipsJigithub comglobalcitizen/20 19-wuhan-coronavirus-data



PacnpocTtpaHeHune Bo3byamutens COVID-19
B MUpe

e,

COVID-2019 Coronavirus
confirmed cases by country/region

B .000+
Bl 100-999 %
Bl 50-99 ) 4 Date
- 10-49 . Jan .121’01
15-9
1-4

F

none



Tekywiasa anmgemuonorndyeckaa cutyauus
(1)
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WHO Coronavirus Disease (COVID-19) Dashboard Back to top i)

Data last updated: 2020/9/7, 4:24pm CEST

Global Situation U RS

300k

27,032,617

confirmed cases

100k
0
Jan 31 Feb 29 Mar 31 Apr 30 May 31 Jun 30 Jul 31 Aug 31
8 8 1 I 6 I 10k
deaths
5k
0

Source: World Health Organization
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day or week



3aboneBaemMocTb COVID-19 B pa3nun4yHbIX
permoHax mmpa
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{\i,ﬁ}}fli’,; Search by Country, Territory, or Area 1 < Overview Data Table Explore
N2 T

WHO Coronavirus Disease (COVID-19) Dashboard iw
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Situation by WHO Region _ Weskly Deaths Count

Americas 14,117,712

confirmed
South-East Asia 4,787,009
_ confirmed
Europe 4,475,267

confirmed
Eastern Mediterranean 2,010,549
[ confirmed
Africa 1,083,152 | | |I||“|I||‘I ‘ | |
o confirmed I

L nlull|lll|

Western Pacific 520,012

T

Jan 31 Feb 29 Mar 31 Apr 30 May 31 Jun 30 Jul 31 Aug 31

|

confirmed
® ; I, -l-unm|u|lll|nlllIlIllllllllﬂlllmmlmmlmlmmll "II"““""IIII"““““““

Source: World Health Organization

Data may be incomplete for the current day or week



nunaemuornormg (1)

* IHKyDOaLUMOHHbIN Nepuo, COCTaBMNAET OT 2 A0 14 CyTOK, B cpegHeM 5-7
CYTOK.

* OCHOBHbIM NCTOYHMKOM UHADEKLNM ABNSEeTCA DONbLHOM YenoBeK, B TOM
yucne Haxoasawmmnca B MHKy6aLnoHHOM nepuoae 3aboneBaHus.

* [lepepava nHdekymm ocyLLecTBNseTCA:
1. BO3OYLUHO-KaMNEnbHbIM,
2. BO34YLUHO-MbINEBLIM,
3. KOHTaKTHbIM NyTAMMW.

* Beaywimm nytem nepegaym SARS-CoV-2 ABNAETCA BO3AYLLUHO-
KanenbHbIN, KOTOPbIN peannayeTcs Npu KaLlre, YMxaHm n pasroBope
Ha 6rM3koM (MeHee 2 MeTpoB) PacCTOSAHUMN.

« KOHTaKTHLIN NYTb Nepegavn peann3yeTcya BO BpeMA pyKonoXxaTum u
Opyrux sugax HenocpeacTBeHHOro KOHTakTa ¢ MHOULUUPOBAHHLIM
4eNoBEKOM, a TaKxXe Yepes nuuieBble NPoayKTbl, NTOBEPXHOCTU U
npeamMeTbl, KOHTAaMUHUPOBAHHbLIE BUPYCOM.



PacnpeneneHne cmepTenbHbIX UCXOO0B
oT COVID-19 B 3aBMCUMOCTU OT nona (r.

\ I\In [ I | \
COVID-19 deaths by age and sex in Wuhan
m Male Female
Number
60
50
40
30
9
o © 0 2.0 HmEHoO
0-30 31—-40 40—-50 51-60 61-70 71—80 81 and over

Age

Source: Xie et. al., 2020. Study analyzed 168 patients in Wuhan, China who died from
COVID-19-induced pneumonia.



PacnpegeneHne cmepTenbHbIX UCXOO0B
oT COVID-19 B 3aBUCMMOCTUM OT nona

‘Select Measure .. Report  Select Sex  Select Measure _ Reporting Period:
COVID-19 Deaths ~ Week ending 2/1/20] remale COVID-19 Deaths Week ending 2/1/2020 through 8/22/2020

Provisional Death Counts, by Week Ending Date and Age Group ‘Provisional Death Counts, by Week Ending Date and Age Group
Age Group ®0-24 years @25-34 years ®35-44 years @45-54 years @55-64 years ®65-74 years ®75-84 yall Age Group ®0-24 years @25-34 years @ 35-44 years @45-54 years @55-64 years @65-74 years ®75-84 years @85 years and over
2500

0-24 years 0-24 years

25-34 years 25-34 years
35-44 years : 35-44 years
45-54 years 45-54 years
55-64 years / 55-64 years
65-74 years 65-74 years
75-84 years 75-84 years

85 years and over 85 years and over

Week ending Date Week ending Date

NOTE: Provisional death counts are based on death certificate data received and coded by tll NOTE: Provisional death counts are based on death certificate data received and coded by the National Center for Health Statistics
as of the date of analysis and do not represent all deaths that occurred in that period. as of the date of analysis and do not represent all deaths that occurred in that period.
SOURCE: NCHS, National Vital Statistics System. Estimates are based on provisional data. | SOURCE: NCHS, National Vital Statistics System. Estimates are based on provisional data.




PacnpegeneHne cmepTenbHbIX UCXOO0B
oT COVID-19 B 3aBUCUMOCTU OT BO3pacTa

Coronavirus: case fatality rates by age



MHPEKUMOHHBLIN LUKMKI SARS-CoV-2

. Apcopbums S 6enka K krneTkam ¢ peuentopom K Alld2,
. PeuenTtop-onocpenoBaHHbIN SHOOLNTOS.

. CnuaHue cynepkarncmnaa ¢ membpaHon 3H40COMbI U NPOHNKHOBeEHNE PHK
B LMTOMNMA3My.

. TpaHcnauusa c obpasoBaHnem PHK-nonnmepassbl.

5. Pennukaunsa B Beankynax, obpasoBaHHbIX oununugHomn memopaHon SlP

nnn Al'. B Beankynax obpasyetcsa guPHK, kotopas Heobxoanma ans
TPaHCKpUNumMn nnu TpaHcnauum reHomHon PHK.

6. CnHTE3 CTPYKTYPHbLIX OenkoB Ha 6ba3e cyboreHoMHbIx MPHK.,

. Cbopka n otrovkoBbiBaHME BUPMOHOB Yepes IIP n/mnun Annapar
[ onNbOXWN.

. BbIxoa npun nomoLwm ak3ounTo3sa.



Binding of SARS-CoV2 spike (S) glycoprotein to
the angiotensin converting enzyme (ACE) 2 and
viral entry via membrane fusion or endocytosis

ACE2 \
Cytoplasm
Ribosome
Release of viral genome
/ 0 Formation of
mature virion Virus inside
RNA genome golgi vesicle
/ (+ sense)
RdRp Translation of viral )
polymerase protein S, E, and M proteins combine : ERGIC
with nucleocapsid 3 Y
— “‘o" " .Q"lal“
Genomic replication
@ RNA replication plhi __—/ % Nucleocapsid
’ v \ NNANANANANANANANAN YRasnane
o
N
@ Subgenomic (nested) transcription
RNA genome y
L N
(- sense) A AN Nucleocapsid (N) @ e o -
> ; Translation of viral ) ‘q‘ 8o L
) Spike (S) E o x
e structural proteins M Q Q' x
," ANNANA Membrane (M) . > ° g
5 S
Genomic and S M, and E at
subgenomic RNA ANNNN Envelope (E) & ER membrane
(+ sense) — —

Endoplasmic
reticulum (ER)




[laToreHes (1)

* B COOTBETCTBUM C COBPEMEHHLIMU NPpeACcTaBNeEHNAMN peLenTop
K AI'D 2 TMna pacnonoXeH Ha NoBepPXHOCTU Pas3nmnYHbIX KIETOK
OpraHoB OblXaHus, N1LleBoaa, KMWeYyHunKa, cepaua,
Haano4Ye4YHMUKOB, MOYEBOIO MNy3bips, rOJIOBHOrO MO3ra
(rMnotanamyca) n rmnoduaa, a Takke aHOoTeENNA U Makpodgaros.

* OCHOBHOW U ObICTPO AOCTMXUMOWN MULLIEHBIO SARS-CoV-2
SBIMAIOTCS anbBeONAPHbIE KNETKM || TUNA NErknx, 4to
onpenenaeT passutme gMddy3HOro anbBeonIsSPHOro
NoBpeEXaEHUS.

* [lonaratoT, 4To Npn COVID-19 MOXeT pa3BMBaTbLCA KaTapanbHbIU
raCTPO3HTEPOKONUT, TaK KakK BUPYC NopakaeT KNeTKU anuTenuns
Xenyagka, TOHKOU 1 TONICTOU KULLKKU, UMeloLLne peLenTopbl
AlNoP-2.



[laToreHes (2)

* BaxkHeuLlyto ponb B natoreHese COVID-19 urpaet nopaxeHue
MUKPOLMPKYINATOPHOrO pycra, reHe3 KOTopbIxX TpebyeT
OarbHENLWEro n3y4eHuns, Ho Hanbonee BEPOATHLIM
npeacTaBnseTcd NpssMoe BUPYCHOE NOBPEXOEHME.

* Takum 0bpasom, Kak 1 Npu Apyrux KOPOHaBUPYCHbLIX MHMEKLNSIX,
a Takxke rpunne A/HIN1, OCHOBHbIM MOPMOSIOrMYeCKUM
cybcTpartom COVID-19 aBnsieTcsa andpdy3Hoe anbBEONApHOe
noepexgeHue. TepMnH BUpPYCHOU (MHTepCTULMaNbLHON)
NMHEBMOHUU, LLMPOKO UCMOSb3YyEMbIN B KNMMHUKE, MO CYTU CBOEN
oTpaXkaeT UMEeHHO ero pa3suTue.

* B cBOIO o4vepenb, Taxenoe AndpdysHoe anbBeonigpHoe
noBpexaeHmne ABnAeTcsi CAHOHUMOM KITMHUYECKOro NOHATUSA

«OCTPbIN pecnupaTopHbin gucctpecc-cuHgpom» (OPOC).
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A | SARS-CoV-2 viral infection of host airway cells

. ANy ' :
5w | ACE2
W et receptor

THPRSS2, o/
\\ | =
- o

. ‘< TMPRSS2 activates viral S protein and
\"‘ L
|- cleaves ACE2 receptor to facilitate Virus enters host cell via endocytosis,

~ viral binding to host cell membrane. releases its RNA, and uses cell machinery
to replicate itself and assemble more virions.

One infected host cell can create
hundreds of new virions, rapidly
progressing infection.

HOST AIRWAY CELL

*TMPRSS2 — kopeLuenTop, NO3BOMSAOLLNNA BUPYCY NPOHNKATb BHYTPb KINETKN
(Transmembrane Serine Protease 2)
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B | Early-stage COVID-19

Bronchial epithelial cells, type | and type Il alveolar

pneumocytes, and capillary endothelial cells are \  ALVEOLAR LUMEN
~ infected, and an inflammatory response ensues.
' e \ \

’\_Infec|t|ed
type Il pneumocyte SARS-CoV-2 4
" Mﬁ\ ~ virus release o | YMENGEYS
X ) - " . o
9 \ /'0 o

Y o @ Tlymphocyte, ﬁ'iﬁ:'l’l;dcyte,
Type | and neutrophil recruitment
pneumocyte

—0-

Cytokine release enhances
inflammatory response -
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| ¢ | Late-stage COVID-19

Continued inflammatory response results in

alveolar interstitial thickening, increased (®) - ,. ° :
vascular permeability, and edema. \ Q A A ~—=" e k-_//’ ‘
N B s Increased / . —

Thickened Pulmonary edema

T lymphocyte apoptosis (
interstitium Q LA p“ |

Hyaline membrane
formation

Influx of monocytes
~ and neutrophils

Activation of coagulation leads
\ to microthrombus formation

Activation of the kinin-Kkallikrein system
can further contribute to local vascular - N
leakage leading to angioedema.




Uenoseyeckne anbeeonouuntsl || Tuna, nHuymposaHHbIE SARS-CoV.
KneTkn 6b1nn BblAENEHbI, a 3aTEM UX KYNLTUBUPOBASW in vitro 1
nHdnumnposanu SARS-CoV. BupycHble YacTuubl BUOHbI B BE3UKYIax C
ABOWMHOM MeMbpaHon B anbBeonauntax Il Tuna (a) n Boonb

AFRIAVYA AL LILIV maiarnAannanciauny [k



KnnHnyeckasa KapTuHa (1)

 [Ina COVID-19 XxapakTepPHO HaNn4ne KInMHUYECKNX CUMIMTOMOB
OCTPOW pecnupaTopHO BUPYCHOM MHADEKLMN:

1. [loBbllweHne t Tena (>90%);

2. Kawenb (cyxom unm ¢ HedonbLLUUM KONTMYECTBOM MOKPOTHI) B
80% cny4yaes;

3. Ogpbiwka (30%); Hanbonee TsXXenas ogblLlLKa pa3BMBaAETCA K
6-8-My OHIO OT MOMEHTa UHPULMPOBAHUA.

4. YTOMnaemMocTb (40%);
5. OuwylieHne 3anoXeHHOCTU B rpyaHOU KrneTke (>20%).

* Takke MOryT oTMe4aTbCs 00Mb B ropsie, HAaCMOPK, CHUKEHNE
0DOHSAHMA (TMNOCMUA N @aHOCMUSA) 1 BKYCa, NPU3HAKN
KOHBbIOHKTMBUTA.



KnnHnyeckas KapTuHa (2)

* TakXe yCTaHOBIIEHO, YTO Cpeau NepBbIX CUMNTOMOB MOIYT ObIThb:
Muanrmg (11%),

CMyTaHHOCTb CO3HAHUA (9%),

ronoBHble 6onu (8%),

KpoBOXapKaHbe (2-3%),

onapes (3%),

TOLLHOTA,

PBOTAQ,

cepauedbueHue.

X N O Uk wWwDNRE



KnnHnyeckasa KapTuHa (3)

* KnnHn4veckune BapuaHThbl U nposasneHna COVID-19:

1.

o Uk W

OcTpas pecnupaTopHasi BUpycHast MHDeKLUs (mopakeHne
TONbKO BEPXHUX OTAENOB AbIXaTeNbHbIX NYTEN);

[THeBMOHUA 6e3 AbiXxaTernbHOM HEOOCTATOYHOCTU;

OPOC (nHeBmoHua ¢ OOH);

Cencuc, cenTtniyecknn (MHPEKLUMOHHO-TOKCUYECKUN) LLIOK;
Tpomb03bl U TPOMDOIMOONUMN.

[Mnokcemuns (Sp02 <88%) passuBaeTca bonee yem y 30%
NauneHTOB.



KnnHnyeckasa KapTuHa (4)

* B cpegHeM y 50% MHMLIMPOBaAHHbLIX 3aboneBaHne NnpoTekaeT
0eccMMNTOMHO.

*Y 80% NauMeHTOB C HANMUMYNUEM KITUMHNYECKUX CUMNTOMOB
3aboneBaHune npotekaeT B rierkon doopme OPBW.

e [1BafLlaTb NPOLEHTOB NOATBEPXKOEHHbIX Cly4YaeB 3aboneBaHus,
3apernctpupoBaHHbiX B KHP, bbinn knaccudpunumnpoBaHbl
opraHamu 3gpaBooxpaHeHnuns KHP kak tsaxenble (15% Taxernbix
OonbHbIX, 5% B KOPUTUHECKOM COCTOSIHUN).

* CpegHum Bo3pacTt naumeHTtoB B KHP coctaBun 51 roa, Hanbdoree
TAXenble opMbl pa3BuBanuch y NayMeHToB NOXUIOro
Bo3pacTa (60 u bornee nert), cpean 3adborneBLUnX NaLMeHToB
4aCTO OTMEYalTCH Takmue ConyTCTBYOLLME 3aboneBaHns, Kak
caxapHbin anabeTt (B 20%), apTepuaribHas runepTeH3us (B 15%),
apyrue cepaevyHo-cocyancTble 3aborieBaHus (15%).



[TaToMmoponornyeckas KaptuHa (1)

* Mopdhonornyeckasa kaptmHa npu Covid-19 MOXET paccMaTpmMBaTbCS Kak
XapakTepHas. B HabnogeHusx, B KOTOPbIX Pe3Ko npeodbrnagatoT
NPU3HAKU TAXKENOW AblXaTeNbHOW HeQOCTAaTOYHOCTU, HabtogaeTcs
KapTMHa OCTPOro pecnmpaTtopHoro AUCTpecc-cnHapoma («LLOoKOBOro
nerkoro» nnu gnddoy3Horo anbBEONAPHOro NoBpeXaeHus): peskoe
NMOSTHOKPOBKE U ANAAY3HOE YNIOTHEHNE JTIETKUX, MPaKTUYECKU
HeoTNM4YMMOE OT HabroaaBLerocs Npm «cBUHOM» rpunne A/H1IN1pdm (B
2009 r. u nocneayowme roabl), Kpome 0onbLIEN BblpaXXeHHOCTU
remopparm4eckoro cuHgpoma.

* Jlerkue yBenun4yeHol B 00bemMe U Macce, TeCToBaTOW UMM NIIOTHOW
KOHCUCTEHUNX, ManoBo3ayLUHble nnu 6e3803aYyLUHbIE; TaKoBOro BMaa c
NOBEPXHOCTN, TEMHO-KpaACHOro (BULLHEBOrO) LiBeTa, Npy HagasnmMeaHUu
C NOBEPXHOCTEU pa3pe30B CTeKaeT TEMHO-KpacHas XUAKOCTb, C TPYAOM
BblaaBnmBaemMaga U3 TkaHu. Kpome pasHou BENMNYUHLI KPOBOU3ITUAHUN
BCTpeYatoTcsl remopparmyeckmne nHpapktol, o6Typupyrone Tpomosil,
noenMmvilieCTBeHHO B BETRAX NMerovHbIX BeH.



[TaTomopdoonornyeckaa kaptuHa (2)

Mopdonornyeckas kaptuHa npu dynbMnMHaHTHOW doa3e MHTepcTelmanbHON
NMHEBMOHUW, Bbl3BaHHOM COVID-19; 9-10 AeHb OOre3Hu.

A, b — nerkune «naknmposaHHOro» Buaa Ha paspese; B — y4yacTtok remopparn4yeckoro
NHdpapkTa nerkoro; I — remopparnvyeckne NHMapPKTbl FIErKOro Ha paspese.
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COVID-19: MUdbI 1 peanbHOCTb

Bupyca He cyLlecTByeT

Bupyc (He)pyKOTBOPHbIV

Bupyc nopaxaet TonbKO NOXUIbIX

BakunHaums Hy>XHa ansa YnnnupoBaHua YerioBeyecTsa



BMpYyCa He CyLLEeCTBYeT

Mund Nel




KOPOHABUPYCA - HET?
ECTb H{EJIAHME YNEYb

NIOAEU B KOHUNATEPb?

3NnMAaeM1onoruyecKum nopor He JOCTUNHYT -
anugemun Het! OT TybepKynesa B feHb yMupaeT
3000 yenoseK. oT KopoHaBupyca - 60!

CMepTHOCTb - TONBKO Y NOXUAbLIX N0Aen
3a 70 net, nogu yMMpaioT camu no gpyrum
NpUYUHaM.

Bupyc ¥u1BOU He BbigeneH - ero npocTo HeT!
A 3Ha4YuT HeT U TeCToB, HaM BPYT YTO MOryT
MOCTaBUTb TOYHbIUN ANArHO3. 3TO - HEBO3MOMHO!

B KOHUnarepe? HactynaeTt HOBbI MUPOBOU
nopagok! ECTb HeMHOro BpeMeHu YTobbl
npotecrtoBathb. [loTom byaer no3gHo!

4 3a4eM BCE 3TO - MUP FOTOBAT K NOC/YLLAHUIO




CwmepTHOCTb B CaHkT-lleTepbypre

CmepTHOCTb B [leTepbypre B mae
Bblpocsia 4o Mmakcumyma 3a 10 nert

Konn4yecTBO ymepLunx B MecsL, No rogam

2011-2019 W 2020
7/ TbIC.

5 TbIC.
3 ThbIC.

1 TbIC.

0 | | | | | | | | | | | |
Aus ®eB Map Anp Manm WMioH Wwon Aesr CeH OkT HoAa [ek

WcToununk: Ynpaenernue 3AIC CaHkT-TMNeTepbypra B|[B|C]



CmepTHOCTL B MockBe

B MockBe B mae ymepnu 15 713 yenoBek

KonnyecTBo ymepLmnx B MecAL, No rogam
2010 — 2019 M 2020

15 TbIC.

10 TbIC.

5 TbiC.

0 | | | | | 1 | | | | | |
Ane ®eB Map Anp Mawm UwoH VMion Asr CeH OkT HoAa [ek

NcTouHuk: MpasuTtenscteo Mocksbl B|B|C]



Daily deaths

CmepTHOCTbL B Tanum

First communi
case detecte
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I I I I | I |
O1/january 15fanuary  29/anuary  12ffebruary 26/february 11/march 25/march




Mund Ne2: (He)
PYKOTBOPHLIV BUPYC
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~ Tenepb Ham mpwoncq
- Mupom W3 YAAGEHKE

b TaeThoGymary & PEIRY




YXaHbCKUN NHCTUTYT BUPYCOSTOTNA
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RaTG13 vs. Pangolin/MP789 CoV2 vs. RaTG13 CoV2 vs. Pangolin/MP789

hCoV-19/pangolin/China/MP789/2019|EPI_ISL_412860 spike glycoprotein [Bat coronavirus RaTG13] unnamed protein product

Sequence ID: Query_10193 Length:1263 Number of Matches: 1 Seq e1D: QHR63300.2 Length:1269 Number of Matches: 1 Sequence ID: Query_14580 Length:1263 Number of Matches: 1

Range 1: 1 to 1263 Graphics 4 Range 1: 1 to 1269 GenPept Graphics Range 1: 1 to 1263 Graphics
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2312 bits(5992) 0.0  Compositional matrix adjust. 1130/1269(89%) 1189/1269(93%) 6/1259(0%) 2565 bits(6648) 0.0  Compositional matrix adjust. 1240/1273(97%) 1252/1273(98%) 4/1273‘ 2336 bits(6053) 0.0  Compositional matrix adjust. 1145/1273(90%) 1197/1273(94%) 10/1273(0%)
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ACE 2 mRNA expression (relative to Villin)
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Figure 3.A schematic diagram of the process of SARS-CoV and SARS-CoV-2 infecting host cells. Those protease are

presented by sector in different colors. Furin can cleaveSpike in the process of viral maturation.

[10 HEN3BECTHbLIM MPUYMNHAaM, MaunUeHTbI C TMNEPTOHNEN, AnabeTom,
niemmyeckom bonesHbio cepaua, LepedbpoBacKynApHbIMU
3aboneBaHUAMU, XPOHUYECKON OOCTPYKTUBHOM BOME3HLIO JIEMKUX U
novyeyvyHou QUCAPYHKLUNEN NMEIOT XyaLne KNnMHU4YeCcKne ncxogbl npu
MHUUMpoBaHUKM SARS-CoV-2. ['lnasmuH n gpyrue nporteasbl MOTyT
pacLennsaTbe HOBbIM (OYPUHOBLIV CanT B LUMNOBUAHOM benke SARS-CoV-2
BHEKJIETOYHO, YTO yBennimBaeT ero MUHPEKUNOHHOCTb U BUPYNIEHTHOCTb.



Figure 1. Number of reported COVID-19 cases by age in Italy and Kenya

Number of reported COVID-19 cases by age in ltaly, as at 15 June 2020 Number of reported COVID-19 cases by age in Kenya, as at 15 June 2020
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Source: Statista, ‘Distribution of Coronavirus Cases in Italy as of June 22, 2020, Source: Kenya, Ministry of Health, ‘COVID-19 Outbreak in Kenya:
by Age Group’, <www.statista.com/statistics/1103023/coronavirus-cases-distribu- Daily situation report - 90°, 15 June 2020. Available at:
tion-by-age-group-italy>, accessed 6 July 2020. <www.health.go.ke/wp-content/uploads/2020/06/Kenya-SITREP-090-15-

Note: * Age range is 10-18 years. Jun-2020.pdf>, accessed 6 July 2020.



Figure 2. Proportion of COVID-19 infections among children and young people |under 20 as a share
of the overall caseload varies widely by country

COVID-19 cases among children and young people under 20 as a percentage of the overall caseload by context (all ages)
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Mwnd Ne4d: BakuMHaUMA HY>XHa AN
4MNMpPOBaHNA YeNoBe4YeCTBa

Bam XaKor uan BXWBHTb -
OTEYECTRENbR W HMTOPTHbM?




LINK V0.9

1024 channels per Link

23 mm x 8 mm

Flush with skull (invisible)

6-axis IMU, temperature, pressure, etc.
Megabit wireless data rate, post compression

All day battery life

Neuralink




BakunHauus




NeyveHne (1)

* B HacToAllee BpeMA MOXHO BbIAENNUTb HECKOSbKO 3TUOTPONMHbIX
npenapaToB, KOTOpbI€ MOryT ObITb UCMOMNBL30BaHbI MNPU fIeYEHUN
COVID-19. K HUM oTHOCATCSA:

* paBununpaBup,

* TMOPOKCUXITOPOXUH,
* XJIOPOXUH,

* MECPIOXUH,

: MOMMHABYD+PUTOHABMD
« ‘OIHaKO UMETOLLIECH HA CeroHsa cBeaeHns 0 pesyrnsraTtax Tepanumy Bcemm
* FPERPAA I BLRISEBHYIL T EABRSKFEHHRRAXIAOMI BLIBOL 06 1X

* DoeBRANBHOCTENBRMREIBIDEKTUBHOCTHU, B CBSA3UN C YEM UX NPUMEHEHNE
. PENIMEDABABIO PELLEHNIO BpaYebHON KoMMccuu, B criyvae ecrnm

o Wﬁmwaﬂ NnoJib3a Asd nauneHTa npeBbiCUT PNCK UX MTPUMEHEHNA.



daBunnupasup

« DaBunupaBup — NPOTUBOBUPYCHbLIN Npenapar, pa3paboTaHHbIN
B AnoHuu B 2014 rogy Anga nevyeHua rpunna.

° I'IperlapaT 3alyMblIBaliCA KakK aribTepHatBa OCeJIbTaMNBUPY,
OAHAaKO MNMOKaaaJl BbICOKYIKO TOKCUHYHOCTb AOJ14 rnJjioda.

* MexaHn3m gencreuma. cenekTmBHbln MHrIMouTop PHK-
nonumMepasbl BUpyca rpunna.

« HasHavyaeTcsa TonbKo Npu TXKenbiX dopMax Unu Npu nevyeHmnm
HOBbIX NaHge, HO He NPU CE30HHOM rpunne.

* HekoTopble nccnenoBaHUAa nokasanu oTCyTCTBME adpdpekTa npu
MCNonb30BaHUK Npenapara B aNUTennm pecrnmpaTtopHoro
TpakTa.



—" UOPOKCUXITOPOXUH/XITOPOXMH

* [ MOPOKCMXNOPOXUH — Npenapart NpPoTUB Manapun.

* MexaHn3M 0eNCTBUS: CHUXKAET KUCITOTHOCTb BHYTPW niasmMmoauns

N TEM cCaMbIM UHTMOUPYET DEPMEHT, KOHBEPTUPYIOLLMN FEM B
rematunH. [em ABNsAsACb TOKCUYHbBIM, HaKaNnMBaeTCs B KIETKE U

Bbl3blBaeT rmoenob.

« loHanbg Tpamn B Mae 2020 yTBepxaarn, Yto npuHUMaeT
rMAOPOKCUXNOPOXUH YTODBLI HE 3aboneTb COVID-19.

* FDA BHa4ane BKMHO4YUNIM NpenapaTt B CNMMCOK MeaMKkaMeHTOB a1
nedeHuna COVID-19, ogHako 15 noHA n3-3a OTCyTCTBUSA
9(PPEKTUBHOCTU €ro UCKITHOHUIIN.



MednoxuvH X

* MedpnoxnH — npoTuBoManapunHbIA Npenapar.
 MexaHn3m OencTBuUs: CHUXaeT KUCNMOTHOCTb B 9HOOCOMAaX.

*[Tobo4Hble adpdekThl: 1) co cTopoHbl LIHC (nenpeccus,
rannoumHaumm, atakCus, KOHBYNbCUN, TUHHUTYC); 2) CO CTOPOHbI
CCC (aputmus).

* [lpenapart BbIBOAUTCA 4OSITO U TOKCUYECKUN 3 EKT MOXKET
npuBeCTU K cepbe3HbiM HapyLlueHnam LIHC/CCC ¢ coxpaHeHnem
CUMMNTOMOB OT HECKOJSTbKMX MECSILIEB O HECKOIbKUX NET.

« B CLLA He ncnonbayetca ans nevyeHna n npodounakTuku
COVID-19.



A3UTPOMULINH X

* ABUTPOMULIMH — aHTUONOTMK MaKponua.

* MexaHn3m OencTBus: CBA3bIiBaeTcs ¢ 50S cybbeanHuuemn
pnbocombl 1 BIOKNPYET TpaHCNAUMIO bDakTepuanbHbIX 6ENKOB.

* He nencTByeT Ha BUPYChI.

* KnnHnyeckne nccnegoBaHua Ha naumeHtax ¢ COVID-19
NnoKasasin OTCYyTCTBUE NMOSNOXMUTENBHOIo adpdekTa, Kak B
COYETaHUN C TMOPOKCUXITOPOXUHOM, TaK 1 6€e3 HEro y NaLMeHTOB
c ntodbon bopmon 3aboneBaHUs.

Oldenburg, C. E., & Doan, T. (2020). Azithromycin for severe COVID-19. The Lancet.
doi:10.1016/s0140-6736(20)31863-8



[lpenapaTtbl UHTEPMEPOHOB ?

* I®OH | TMna (a n B) pacueHnBaloTCcA Kak NoTEHUMarbHbIE
xumuonpenapatbl gna nedeHna COVID-19.

* B mogenax Ha mbliwax N®H cHukan BUPYCHYO Harpysky B
TKaHAX Nerkux.

« OQHaKo AaHHbIX NOKa Maro U TpyaHo onpeaennTb
adpdpekTnBHocTb NPH, T.K. B Ka4ecTBEe MOHOTEPANUN NX H
MCMONb3YIoT.




Pemaecesup X

* PemaeceBup — NpoTUBOBUPYCHbLIX Npenapar.

* MexaHunam gencrteus: nHrnonpyet PHK-nonumepasy psaa
BUPYCOB, BKNto4Yas KOpoOHaBUpPYyCOB.

* HaumHas ¢ mapTta 2020 npenapaTt Ha4Yann Ncnonb3oBaTb A58
nedyeHuma COVID-19.

* B KMMHUYECKNX UCNbITAHUSX PEMOECEBMP NOKa3as CBOIO
HE3dEKTUBHOCTD.



YMungpeHosup (Apobuaon) X

* YMUEHOBNP — NPOTUBOINPUNNO3HbLIN Npenapar.

« MexaHn3am gencTeuma: GNoKMpyeT CnusiHne BUPYCOB rpunna v
KNEeTKW.

* OPPEKTUBHOCTL B OTHOLLEHUW BMpYyCa rpunna He JoKasaHa.



Ny Boeuphan oprankaai

¥ paaooipasen

YTO MMeeM B cyxoM ocTaTKke?

Bonpock! 3npaBooXpaHeHus v

¢ Kopouasupyc COVID-19

¢ Pexomenpauuv BO3 ans
HaceneHns

Mudbi 1 noXHble npeacTaBnenmus

B Kakux ciy4adx U Kak cnegyer

Wndpopmaums o BO3 v

nuxopagaky, cnegyer HemeaneHHo 06paTMTbCﬂ 32 MEULIMHCKOI NOMOLLbBH.

B HacTosiLee Bpems He MMeeTCA npenaparoB, paspeLleHHbIX Ans feveHus
unu npodpunaktukm COVID-19

MpopomkaeTcst pAR UCMbITaHWIA NEKapCTBEHHbIX NPENapartoB, TEM He MeHee, He UMEeTCs 10Ka3aTenbeTs Toro, YTo
rYAPOKCUXTIOPOXUH MM Kakoi nubo Apyroi npenapar cnocobHsl ManeunTs uni npeaoTeparuth kgexumo COVID-19,
HenpasinbHog NpUMeHeHie rapOKCUXNOPOXIHA MOXET NPUBOAVTD K CepbeaHbIM N0BOUHLIM A(hdeKTaM, THKENbIM
PacCTPOICTBAM 300POBbA 1, B HEKOTOPLIX CRyyasx, k cmepT. BO3 KoopauHvpyet yeunua no paspaborke 1 OLieHke
AheKTUBHOCTY NekapcTBEHHbIX npenapatos And nevenus COVID-19.




BakunHauus




Buabl BakunH ot COVID-19

Classical platforms

Whole-inactivated virus
Example: Polio vaccine
COVID-18:

PiCoVacc in phase 1
dlinical trials

Live-attenuated virus
Example: MMR vaccine
COVID-19:

In precinical stage

Protein subunit
Example: Seasonal
influenza vaccine
COVID-18:
NVX-CoV2373 in
phase 1/2 clinical Irials

Virus-like particie

Example: Human

papillomavirus vaccine
VID-19:

in precinical stage

Spike protein

Next-generation platforms

Viral vector

VeV Eboia vacine
COVID-19:

AZD1222, AdS-nCoV

in phase 1/2/3 clinical trials

DNA

Exampla:

Not currently icensad
COVID-19:

INO-4800 in phase 1
clinical trials

RANA

Example:

Not currently licensed
COVID-19:

MANA-1273, BNT162
in phase 1/2 clinical triats

LV-SMENP-DC,
COVID-19aAPC
in phase 1/2 clinical trials




' Vaccine Platforms :¥ Vaccine Candidates

qm
A

f 3
3

Protein-based
(e.g Spike)

1

Viral vector
(non-replicating)

Other DNA
Coronavirus
spike gene
Viral vector A
(replicating) w
Viralgenes T .
(some inactive)
CQ?n;v::s Viral vector
spike - -
(replicating) SARS-CoV-2
Viral vector live attenuated
e (non-
(Somea lnactive) replicating)

Virus
(inactivated)

SARS-CoV-2
inactivated

Virus
(attenuated)

Protein-based




Viral vector
Example:
VEV-Ebola vaccing

CnyTHUK V (1) &5

in phase 1/2/3 clinical trials

° BeKTOpHaFI BaKLUMHaA HA OCHOBE adeHOBUPYCOB 26-I0 1 5-ro T1na,
Kyda BCTPOEHbl BCTaBKa reHa, KogupyroLwiero S-rimmkonpoTenH
SARS-CoV-2.

* BakumHaumsa gpyxctagumHaga: Ha nepBoM 3Tane BBOOAT
PEKOMOMHAHTHbLIV aAeHOBUPYC 26-r0 TUNa, a Yepes 3 Heaenu
PEKOMONHAHTHbLIN a4eHOBUPYC 5-ro Tuna.

* PekoMOMHaHTHbIE aAeHOBUPYChI, NOMaB B KIETKM
pecnnmpaTopHOro Tpakta (3a cyeT Tponnama), He pa3MHOXatoTCS.
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CnyTHUK V (2) g b
» AnbTepHaTUBHOE Ha3BaHue BakuuHbl — lam-KOBU-Bak. #== mr

mycres " 1E°C. He Aomytxee”
' “8opomennoro

* B KNMMHM4YeCcKknx ncnbiTaHus NpUHMUMaNM y4actme 76 4enol =
nogeneHHbIX Ha 2 rpynnbl, MO 38 YENTOBEK B KaXXOO0MW.

Gam-COVID-Vac Gam-COVID-Vac-Lyo
(NCT04436471) (NCT04437875)

v v

38 volunteers enrolled

38 volunteers enrolled

v v v ! v

g received rAd26-S 9 received rAd5-Sin 20 received rAd26-S 9 received rAd26-S g received rAd5-Sin 20 received rAd26-S
in phase 1 phase 1 onday 0 and in phase 1 phase 1 onday 0 and
rAdS-S on day 21 rAdS-Sonday 21
in phase 2 inphase 2
9 completed safety 9 completed safety 20 completed 9 completed safety 9 completed safety 20 completed
and and safety and and and safety and
immunogenicity immunogenicity immunogenicity immunogenicity immunogenicity immunogenicity
analysis analysis analysis analysis analysis analysis

Logunov DY, Dolzhikova IV, Zubkova OV, et al. Safety and immunogenicity of an rAd26 and rAd5
vector-based heterologous prime-boost COVID-19 vaccine in two formulations: two open,
non-randomised phase 1/2 studies from Russia [published online ahead of print, 2020 Sep 3]. Lancet.

2020;S0140-6736(20)31866-3. doi:10.1016/S0140-6736(20)31866-3



RBD-specific IgG reciprocal titre

Neutralising antibody reciprocal titre
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CnyTHUK V (3)
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CnyTHUK V (4)

Gam-COVID-Vac-Lyo

Gam-COVID-Vac
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rAd26

Neutralising antibodies to:



CD4- proliferation (%)

CD8’ proliferation (%)
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AstraZeneca (1) r iAstraZeneca 2

e

*9 CeHTADpPSA papm KoMMnaHUsA AstraZeneca, COTpyaHMYaOLWas C
Okcdhopackmm yHUBEPCUTETOM, 0O6bsiIBUNa 0 nayse B

KNUHNYECKUX ncnbiTaHnAX |l pasbl BakunHbl AZD1222 B CBSI3N C
cepbe3HbIM OCMOXHEHNEM Y OOHOIO U3 MPUBUTLIX.

« BakuunHa Obina co3gaHa Ha OCHOBE BeKTopa — afeHoBUpyca
06e3bsiHbl HE CMOCOOHOro K pennuKaLmnum BHYTPU KIETOoK

yenoBeka. B reHoMe nmeeTca BcTaBka — reH, KogmpyroLinm S-
oenok SARS-CoV-2.

i



AstraZeneca (2)

Statement on AstraZeneca Oxford SARS-CoV-2 vaccine,
AZD1222, COVID-19 vaccine trials temporary pause

PUBLISHED
9 September 2020

09 September 2020 14.15 BST

As part of the ongoing randomised, controlled clinical trials of the AstraZeneca Oxford coronavirus vaccine, AZD1222, a
standard review process has been triggered, leading to the voluntary pause of vaccination across all trials to allow an
independent committee to review the safety data of a single event of an unexplained iliness that occurred in the UK Phase I
trial.

This is a routine action which has to happen whenever there is a potentially unexplained illness in one of the trials, while it is
investigated, ensuring we maintain the integrity of the trials.

In large clinical trials, ilinesses will happen by chance and must be independently reviewed. AstraZeneca is working to
expedite the review of the single event to minimise any potential impact on the trial timeline. We are committed to the safety
of our participants and the highest standards of conduct in our trials.



