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dunoreHeTnueckoe aepeBo KOPOHOBUPYCOB

KopoHoBupycsl - CoV;
Noacemenctso Coronavirinae,
Cemencrso Coronaviridae,

Otpsapg Nidovirales
NopgpasgensaroTca Ha YeTbipe poaa.

Bupycel  amozo  cemelicmea  umerom
WUpPOKUll cnekmp M UBOMHbIX-X037€e8, U
300HO3HAA nepeda4ya Mex0y 8uoamu
A8n15emcs 06bIYHbIM AB8AEHUEM.

HCoV-229E, HCoV-0C43, HCoV-NL63 mu
HCoV-HKU1 - xopoHaBUpYChl 4YeIOBEKa,
KOTOpPbIE IUPKYJIUPYIOT B YEJIOBEUECKOU
TONYJIALIMY HA IPOTSKEHUU BEKOB.

OHu 8bI3bisarom okono 30% uHgekyul
8epXHUX ObIXamesibHbIX Mymeu y 83p0oCsbix
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Cemencrso Coronaviridae,

Otpsapg Nidovirales
NopgpasgensaroTca Ha YeTbipe poaa.

Bupycel  amozo  cemelicmea  umerom
WUpPOKUll cnekmp M UBOMHbIX-X037€e8, U
300HO3HAA nepeda4ya Mex0y 8uoamu
A8n15emcs 06bIYHbIM AB8AEHUEM.

HCoV-229E, HCoV-OC43, HCoV-NL63 wu
HCoV-HKU1 - xopoHaBUpYChl 4YeIOBEKa,
KOTOpBhI€ IHUPKYJUPYIOT B  YEJIOBEUECKOM
MOMYJISIINY Ha TTPOTSHKEHUHU BEKOB.
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[lBe TpeTn KOPOHABUPYCHOro reHoMa KoaupyroT
HEeCTPYKTYpPHble 6enKkn, OTBETCTBEHHbIE 33
penanKauuio Bupyca, Bkatyaa PHK-3asucumyto
PHK-nonnmepasy, npoteasbl U resinkasy.

3'-KoHeLl, reHoMa KoaupyeT YeTbipe OCHOBHbIX
CTPYKTYPHbIX NPOTENHA KOPOHaBMPYCa: LINMNKA
(S), membpaHbl (M), o6onouku (E) n
Hykneokancmnaa (N).
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MpoucxoxxaeHne SARS-COV2 ???

PaccneposaHue nepsbix cnydaes SARS-COV-2 B ropoge YxaHb NOKa3ano, YTO He BCe NauUMeHTbl UMenn npamyto
CBSI3b C PbIHKOM XWBOTHbIX. [osiBAeHNE cMMNTOMOB OK0/10 1 aekabpa 2019 r. yka3biBaeT Ha TO, YTO OHU MO
3apa3nTbca MHPEKUMEN OT NOTEHLMANIbHO HEOOHAPYXEHHbIX CayYaeB A0 AeKabpa 2019 r.

Bupyc SARS-CoV-2 Wuhan-Hu-1 Ha 96% naeHTnyeH RaTG13, KOPOHOBUPYCY NETYYMX MbILLEN, MPUHAOAEKALLEMY
K noapoay Sarbecovirus (poa Betacoronavirus), sbigeneHomy B 2013 r. 8 KOHbHaHb, KuTtau.

Ob6Hapy*KeH HOBbIN KOpOHaBUpyC neTyuymx mbiwerr RmYNO2 u3 npoBuHUMM HOHbHAHb, B HEKOTOPbIX 4acTaAX
reHoma nmeet b6onee BbicOKoe cxoacTBo ¢ SARS-CoV-2. Oba BMpyca HECYT MHOXKeCTBEHHble aMUHOKUCAOTHbIE

BCTaBKM Ha CTbiKe cybbeamHuy, S1 1 S2 wwuna.

Bcmasku 8 crialikosble benku mo2ym ecmecmeeHHbIM 0bpa3om u
He3asucumo  rpoucxooums  cpedu  bema-KopoHasuUPYCOS,
UHUYUPYOWUX HUBOMHbIX U s1tooedll.

Ho SARS-CoV-2 He senaemca peKOmMOUHAHMOM KaKo20-n1ubo
KopoHosupyca, 0 Komopom coobwjasnoce 00 cux nop.

Hanuyue 8 S benke calima pacwenneHua eypuHom y SARS-CoV-2
U e2co omcymcmaue 8 opyaux bema-KopoHasuUpycax yKasbieaem
Ha HoablIl amarn 8 3gosoyuu!

doi: 10.1016/j.jpha.2020.03.001
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Genetic Variants of SARS-CoV-2—What Do They Mean? (JAMA. 2021;325(6):529-531. doi:10.1001/jama.2020.27124)

Phylogenetic tree of circulating lineages of SARS-CoV-2 in the United Kingdom
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JlInnnn SARS COV2 - BapuaHTtbl 6ecnokoumcrsa (VOC)
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JiInnnn SARS COV2 - BapuaHTbl nHtepeca (VOI)

Bupycbl ¢ MymauusiMmu, enusrowuMu Ha mpaHCcMUCCUBHOCMb, msXecmb 3aboriegaHus, YCKob3aHuUe
uMMyHUmMema u oua2HoOCmuKu
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MUP anarHoctuka SARS-CoV?2

MeTaaHann3 16 yHUKanbHbIX UccneaoBaHUn, BKAOYMBLIKMX 5922 naymeHTa.

[MLUP cntoHa 83,2 99,2
[MUP ma3okK u3 84 8 98,9
HOCOINOTKM

Butler-Laporte G, Lawandi A, Schiller I, et al. Comparison of Saliva and Nasopharyngeal Swab Nucleic Acid
Amplification Testing for Detection of SARS-CoV-2: A Systematic Review and Meta-analysis. JAMA Intern
Med. Published online January 15, 2021. doi:10.1001/jamainternmed.2020.8876



MexaHu3mbl BUpyneHTHOCTM SARS-COV2

benku SARS-COV-2 noBbIIAIOT WX MOHUXAIOT
perymsuuio ~ 100 KuHa3 4en0BeKa, Y4aCTBYIOIINX B
KJIETOYHOH (DU3UOJIOTUHU, META00JIM3ME U UMMYHHOM
aKTHBaIUH, 0OeCIIeUnBast:

v' Vxom or pacnosnaBanus PRR mocpencrBom
o0Opa3oBaHus JBOWMHBIX MEMOpPAHHBIX BE3UKYI,
HECYILUX BUPYCHBIN PEIUTUKAILMOHHBIN KOMIUJIEKC;

v' CHwkenue nepemaud curnaaoB PRR, Omoxupys
nepenayy curiaiioB RIG-1;

v TlomaBieHwe WHAYKIUUA HHTEpPEpOHA IIyTEM
uHruoupoBanus nepeaaun curaano STING,;

v' bnokama mepemauM CHUTHAIOB  HMHTEpGEpOHa
nocpeacTtBoM nojasiaeHus skcnpeccur IFNAR u
dbochopunupoBanus STAT-1;

v brokaga nepenaun curaanos NF-kB Genkamu.
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UmmyHHbIU npoghunb 8 3a8ucumocmu om maxcecmu 3abonesaHus

A
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HAZDY3Ka
JlezKoe
meueHue Numgpouumsi
Ocmpoma 3aboaesarus
JTposocnarumerbHble UUMOKUHDL
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JIposocnarumeabHvle UUMOKUHbL
BuprycHas
HAZPVY3IKA
JIls:Kero0e
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meueHue
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P. Monk, R. Marsden. Safety and efficacy of inhaled nebulised interferon beta-1a
(SNGO001) for treatment of SARS-CoV-2 infection: a randomised, double-blind,
placebo-controlled, phase 2 trial . doi.org/10.1016/52213-2600(20)30511-7

Y. Jamilloux, T. Henry, Should we stimulate or suppress immune responses in
COVID-19? Cytokine and anti-cytokine interventions Autoimmun Rev. 2020
Jul; 19(7): doi: 10.1016/j.autrev.2020.102567



MexaHun3mbl BUpyneHTHOCTM SARS-COV2

Peripheral bl Lungs

Leukocyte Infiltration
Alveolar Injury

Leukocyte disorder Cytokine response

SARS-CoV-2 Superimposed
e E‘ ------------------------------------------------------------ > " """""" > Bacterial pneumonia
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NvmyHorenernueckue ociobl COVID-19

B HopBernn 4 nauneHTa MyXCcKoro nosa, so3pacta ot 21 oo 32 nert, 6e3 cepbe3HbIX XPOHNUYECKMX
3aboneBaHu B aHamHese, 3apasuBincb SARS-CoV2 nmenu taxenyto dpopmy 3abornesaHus.

CpenHas NnpoaormKNTENbHOCTb UCKYCCTBEHHOM BEHTUNALMKN nerknx coctasuna 10 gHen (ot 9 oo
11); oAviH nauneHT ymep.

CekBeHMpoOBaHMe BCEro 9Kk3oma naumeHToB U cerperauma cpean SOCTYMNHbIX YNeHOB CEMbU BbIABUNU
BapuaHTbl TLR7 ¢ noTtepen oyHKUUMN:
- Y ABYX NaumneHToB Obina ngeHtTndunumpoBaHa Hacrnegyemasi no MaTepPUHCKON NUHUN 4-HyKIeoTuaHas
peneumna (c.2129 2132del; [GIn710Argfs * 18));
- [Ba Opyrux nayueHTta nmenmn MucceHc-sapuaHT (¢.2383G> T, p. [Val795Phe])).

B Apyrom uccnepoBaHMM NOKa3aHa poJib MyTaLuMmu reHoB 6e/1KOB B LLlenNu CUHTE3a U peuenuun nHTeppepoHoB:
IFNAR1, TLR3, UNC93B1, TICAM1, TBK1, IRF3, IRF7, IFNAR1 n IFNAR2.

Presence of Genetic Variants Among Young Men With Severe COVID-19. Caspar I. van der Made; Annet Simons et al
JAMA. 2020;324(7):663-673. doi:10.1001/jama.2020.13719



UmmyHoreHeTnyeckme ocHosbl COVID-19

[eH-myTauumA N3meHeHne PpyHKuUU CBA3aHHble 3aboneBaHun

IL6 -174C YBennumBeatroT aKcnpeccmio [mneptoHuA, cepaevHo-
IL6 cocyaucTtble 3aboneBaHus,
AnabeT, oxXunpeHume

IL10 -1082G / 1L10-592C/ VYBenunuusaet akcnpeccuto [lnabert, cepaeyHo-

IL10 -819C IL-10 cocyaucTtble 3aboneBaHus
IL12B + 1188A YBennumBaet akcnpeccuto  [lnaber, actma
IL12B

* de Meira Leite, Mauro et al. “Predictive immunogenetic markers in COVID-19.” Human Immunology, 20 Jan. 2021, doi:10.1016/j.humimm.2021.01.008



AyTOMMMYHHbIX KOMNOHeHT COVID-19

SARS-COV-2

Asymptomatic/mild Life-threatening

2222222 ¢ 25222122
2222222 2225222
2222222 222222%

0/663 (0%) v 101/987 (10.2%)
Neutralizing auto-Abs impair type | IFN immunity

Iype IIFN immunity Auto-Abs to type I IFNs
@ : \
@ m. .‘\ .\s_

* (I

Yu Zuo, Shanea K. Estes. Science Translational Medicine 18 Nov 2020:Vol. 12, Issue 570, eabd3876
DOI: 10.1126/scitranslmed.abd3876



Normal
immune

AyTOMMMYHHbIU KOMmnoHeHT COVID-19 DEERSERR

Acute lung
injury

Y NAUNEHTOB C TAMKENbIM TeYyeHnem 3aboneBaHmA BbIABAAINCD
aHTUTena npotmns pocdonnMnNnUaos:

Macrophage

-6 @</ « \»@IL-6 Peroxidase

@ L1p@ U @ILp j ROS
CD8* T-cell /

<

MMPs

- aHTUKapagunonunuHosble 1gG, IgM u IgA;
- aHTU — B2 rankonpoTeunH | 1gG, IgM n IgA;
- aHTUdochaTnanncepmH/npotTpombuH IgG n IgM.

Neutrophil

v AHTUdOoCcHoNMnuaHbIe ayToaHTUTENa MPUCYTCTBOBAAM B 52%
06pa3y0B CbIBOPOTKMW.

v'Bonee BbICOKME TUTPbI aHTUTEN BblIN CBA3aHbI C rTMNepPaKkTUBHOCTbIO
HenTpodunos, bonee TAXKENbIM Te4EHNEM 3ab60NEBAHMS.

bhil
Fibroblast

Collagen

Yu Zuo, Shanea K. Estes. Prothrombotic autoantibodies in serum from patients hospitalized with COVID-19/ Science Translational Medicine 18 Nov 2020:Vol. 12, Issue 570, eabd3876
DOI: 10.1126/scitranslmed.abd3876
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The time course of the immune response to experimental
coronavirus infection of man
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SUMMARY

After preliminary trials, the detailed changes in the concentration of specific
circulating and local antibodies were followed in 15 volunteers inoculated with
coronavirus 229K. Ten of them, who had significantly lower concentrations of pre-
existing antibody than the rest, became infected and eight of these developed
colds. A limited investigation of circulating lymphoeyte populations showed some
lymphoeytopenia in infected volunteers. In this group, antibody concentrations
started to increase 1 week after inoculation and reached a maximum about 1 week
later. Thereafter antibody titres slowly declined. Although concentrations were
still slightly raised 1 year later, this did not always prevent reinfection when
volunteers were then challenged with the homologous virus. However, the period
of virus shedding was shorter than before and none developed a cold. All of the
uninfected group were infected on re-challenge although they also appeared to
show some resistance to disease and in the extent of infection. These results are
discussed with reference to natural infections with coronavirus and with other
infections, such as rhinovirus infections.
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Letters

RESEARCH LETTER

Assessment of SARS-CoV-2 Reinfection 1 Year
After Primary Infection in a Population
in Lombardv. Italv

During the follow-up (mean [SD], 280 [41] days) 5 reinfec-
tions (0.31%:; 95% CI, 0.03%-0.58%) were confirmed in the co-
hort of 1579 positive patients. Most of these patients were
evaluated, treated, and followed in hospitals or dedicated
COVID-19 ambulatories.® Only 1 was hospitalized, and 4 pa-
tients had a close relationship (2 patients work in hospitals,
1 patient underwent transfusions every week, and 1 patient re-
tired in a nursing home) with health facilities. The mean (SD)
interval between primary infection and reinfection was lon-
ger than 230 (90) days.

Of 13 496 persons who initially were not infected with
SARS-CoV-2, 528(3.9%; 95% CI, 3.5%-4.2%) subsequently de-
veloped a primary infection. The incidence density per 100 000
person days was 1.0 {95% CI, 0.5-1.5) for reinfections com-
pared with 15.1(95% Cl, 14.5-15.7) for new infections, while the
incidence rate ratio adjusted for age, sex, ethnicity, and the
sanitarian area was 0.07 (95% CI, 0.06-0.08). After analyzing
the cumulative incidence during follow-up, we confirmed that
the 2 cohorts were significantly different (hazard ratio, 0.06;
059 CI, 0.05-0.08; log-rank test P < .001) (Figure).

JAMA Internal Medicine  Published online May 28, 2021
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Novel Canine Coronavirus Isolated from a
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Abstract

Background

During the validation of a highly sensitive pan-species coronavirus (CoV) semi-
nested RT-PCR assay, we found canine CoV (CCoV) RNA in nasopharyngeal
swabs from eight (2.5%) of 301 patients hospitalized with pneumonia during
2017-18 in Sarawak, Malaysia. Most patients were children living in rural areas
with frequent exposure to domesticated animals and wildlife.

Methods

Specimens were further studied with universal and species-specific CoV and
CCoV one-step RT-PCR assays, and viral isolation was performed in A72 canine
cells. Complete genome sequencing was conducted using Sanger method.

HoBbin peKOMOWHAHTHbIM anbda-KopoHaBMpyc cobak u
Kowek (reHoTtun Il), koTopbii HaszBanmn CCoV-HuPn-2018.
bonbwaa Yactb reHoma CCoV-HuPn-2018 ceasaHa ¢ CCoV
TN-449.

Kpome Toro:
- reH S1 6onee naeHTnyeH c CCoV-UCD-1
-reHS2c KOLa4ybum CoV WSU 79-1683

CCoV-HuPn-2018 wumeetr pgeneunto 36 HYKNEOTUO0B B
benke N n HaAn4Ynem NOJIHOPA3MEPHOro
HEeCTpYKTypHoro 6enka 7b, KOTOPbIXN MOXET WMETb
KAMHUYECKOoe 3HaYeHue.



KapTa coctaBsieHHaa No maTepuasnam nccnenosaHuA
NOKa3blBAaeT OTHOCUTE/NIbHbIN PUCK BTOPUYHOTO
pPacnpoCcTpaHeHMA KOPOHABUPYCOB, CBA3AHHbIX C
TAXeNbIM OCTPbIM pecrnupaTopPHbIM CUHAPOMOM.
Kutan u ctpaHbl KOro-BoctouHom A3nm asnatotcs
NOTEHUMANBbHBbIMM O4AaramMm 3apa*keHna Naen.

CA SANCHEZ ET AL ., MEDRXIV (2021) 10.1101 /
2021.09.09.21263359
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| Deaths by
Country/Region/Sovereignty
SOUTN ATrica
28-Day: | 6632
Totals: | 86 216
ltaly
28-Day: | 1559
Totals: | 130 354
Iraq
28-Day: | 1607
Totals: | 21 911
Spain
28-Day: | 2564
Totals: | 85 901
Serbia
28-Day: | 590
Totals: | 7 846
Kazakhstan
28-Day: | 2848
Totals: | 15503
Sri Lanka
28-Day: | 4 658
Totals: |12 218
Canada
28-Day: | 672
Totals: | 27 492
Morocco
28-Day: |2 069
Totals: |13 958
Admin{ Admin’ Admin2
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BAKUHWHbI MPOTUB SARS-CoV2

170 BaKUMH HaxoaunTcA B

pa3paboTKe.

OCHOBHble TeXHONOTrUMN:

> BEKTOPHble (BUPYCHbIe),

» nunocomHble (PHK-BaKuUuHblI),
» WHAaKTUBUPOBAHHbIE

(TPpaAMLMOHHbIE),
» NHK BaKUUHbI.

MUMMYHN3aUMA NapeHTepasibHada — He
AaeT CTEPUNBHOINO MMMYHUTETA, HO
3awmuiaet ot TaXenoro COVID-19.

The Oxford
University-
AstraZeneca

TexHonorus: Viral Vector
(reneTnyecku
moaudUUMPOBaHHDIN BUPYC)
apdextusHocTy: 62-90%
ucnoitanme: 3 dassl 3aseplieHo
sakasumku: EU (400mnH),
US(300mnH), UK(100mnH)
yena: 45

HY)XHO f03: 2

rexwonorma: Inactivated vaccine
(ucnonbsyer mepTsbii BUPYC ANR
aKTUBAUMM UMMYHUTET])
sbdexrmanocrs: 50-70%
ucnoitanma: naer 3 dpasa
sakasunkm: UHaoHesus (40 maH)
Ouaunnuubi (25 mnx)

uewa: 55 3a posy

HYXHO o3: 2

TrexHonorua: mRNA
sbdextusHoOCTL: 95%
MCNbITaHKA: Npowna sce 3 dpasbi
3aKasumkm: EU (160 man),

CLUA (100 mnH), Kanapa (40 man)
uena: 33$ 3a gosy

HYXXHO f03: 2

Sputnik V

(by Russia's
Gamaleya Institute)

Johnson &
Johnson

rexsonorun: mRNA
ybdexrusHocTy: 95%
ueneiranmna: 3 ¢asol 3aseplieHo
sanasumkm: EU(200 mnn),

US (100 mnH)

uera: 208 3a posy

HYXHO 403: 2

rexsonorua: Adenoviral
Vector Based Platform
spdexrusnocts: 91.4%
ucnbitanmna: naer 3 dpasa
saxasumkm: bpasunusa (10 man),
AprextuHa (10 ma), UHans
(koHTpakT Ha 100 maK o03)
uewa: 10S 3a posy

HYIHO A03: 2

TEXHONOIMA: ucnonbsyer Adeno'
Virus ANA AOCTaBKK matepuana v
aKTUBALUMM MMYHHOrO OTBeTa
adpdexrusHoOCTL: Byaer ussectHo
B KOHUe AHBapAa

MCNBLITaHKUA: MaeT 3 CTaaua
saKasumkm: EU (160 mnn),

CLUA (100 mnH), Kanapa (40 mnn)
ueHa: 8 paitoHe 10$

HYXHO ao3: 1
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