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[aHHuTe ce GasuMpaT Ha aHanW3 Ha KONMYECTBOTO BUPYCHM YacTULK,

€nocobHK fa UHBeKTUPaT. MscneaBaHHATa ca NPOBEAEHH NPH
Temnepatypa 21-23°C W OTHOCHTENHE BAaNHOCT 40-65%. Liudppute
MOraT fia Bapupart npv pasiyyHM YCNOBMA W THNOBE NOBBPXHOCTH

(Otter et al. 2016). BupycHa PHK e HabniogaBaHa no noBbpxHOCTH
[OpY cnep HAKONKO ceamuum (Moriarty et al. 2020).
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BapnabunHocTTa Mexiy OTASNHWUTE X0pa & BMCOKA W He & noBpe wacneaeada. OUueHKWTE ca Ha
6a3a Ha TNOBAENHWTE JaHHK 38 eNWAeMUATE B KMTal W He oTpasABaT Tasu BapuabunHoCT.
(Li et al. 2020; He et al. 2020).
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AbcTpakT

Tekylwata naHaemus, aAbmxalla ce Ha SARS-CoV-2, HM NpUNoMHS, Ye He3aBMCMMO Aanu cTaBa Jyma 3a eMH YOBEK-TOCTONPUEMHMK N 3a MHAEKUMS, pa3npocTpaHsiBalla ce Ha
Pa3nUyHN KOHTVHEHTW, BUPYCHaTa AMHUMMKA € 4eCTO BBMNPOC Ha YMcna. B ToBa kpaTko M3noxeHve Lenum Aa npeacTaBuM BU3yarneH M3TOYHMK Ha BaXKHWU YMcna, KOUTO Aa Hu
nomorHart fa pasbepeM Bupyca no Bpeme Ha Tasu rnobanHa kpusa. [uckycusita 3acsira iBe OCHOBHU TeMu: 1) Gronorusta Ha camusi BUPYC U 2) XapakTEPUCTUKUTE Ha MHdeKumsTa
Y €AVH rocTonpueMHuk. ToBa pesiome OT efHa CTpaHWLa NpeJoCcTaBs BaXHW Yucna, KouTo ce oTHacaT 3a SARS-CoV-2, ocHoBaHW Ha peLieH3paHa nuTepatypa. Yucnara,
M3MNOoXeHW B TO3n popmarT, ca NoAKpeneHu oT npenpaTkuTe no-gony. NogkaHBame ynutatenute Aa He 3abpaBsT, Ye BCe OLLE IMa MHOTO HEM3BECTHW U 3HAHWUATA HUM 3a TekyLluaTta
naHaemus ce obHoBSIBAT NOCTOSHHO. B cniegBalumTte HAKOMKO pasgdena e U3noXxum ,MpubnuanTenHn” s4MCneHusi, KOUTo UMIOCTPUpaT KakBo MoXeM Aa pasbepemM, no3oBaBaiiku
ca KonnyecTBeHa noruka. Tesn N34ncneHns Hu cnyxar Aa nogobpum MHTyuuMsTa cn Ha 6asata Ha KOHKPETHW JaHHW, HO He 3amecTBaT NoApobHUTE enMaeM1oNorMiHN aHanusu.

1. Konko Bpeme oTHeMa Ha eQuH 3apa3eH YOBEK Aa AoBeae A0 eAvH
MWITUOH 3apa3eHn?

Ako npoabmxaBame Aa ce AbPXUM KakTo 0BUKHOBEHO, KOMKO BpeMe 61 oTHeno Ha
naHaemusaTa Ja ce pasnpocTpaHu OT €4uH YOBEK M Aa AoBede [0 €4UH MUTNMOH
3apaseHun xopa? OCHOBHOTO penpoayKTUBHO Yucrno R, npegnonara, ye eamH
MHMEKTUPaH YOBEK ANPEKTHO 3apasaBa Mexay 2 1 4 apyru YoBeka npu nunca Ha
MepKU KaTo couuanHo AanctaHumpaHe. MepnoabT OT MOMeHTa Ha 3apassiBaHe [0
MOMEHTa, B KOWTO YOBEK 3aroysa fa pasnpocTpaHsiBa BUpyca, Ce Hapuya naTeHTeH
nepvopa. Haii-go6poTo npubnimkeHe Ha cpeaHust naTeHTeH nepuos e =3 AHu,
cnefBaH oT =4 AHW Ha MHAeKLUMOo3HOCT, 6nn3ka Ao makcumanHata (Li et al. 2020,
He et al. 2020). To4yHaTa NpoABIMKMTENHOCT Bapupa Mexay OTAeNnHUTe Xopa, a
HSIKOM MHCEKLMMU TpasT MHoro no-abiro. Manonseaiiku R, =4, 6posiT Ha crnyyanTe
e ce YMHOXaBa YeTUPUKPaTHO Ha BCEKW =7 [eHa U yABOsiBa Ha BCekN =3 AeHa.
1000-kpaTeH pactex (oT 1 go 10° cnyyas) nancksa 10 yasosiBaHus, Thil KaTo
2103 3 gera no 10 yasoseaHusa = 30 AeHa, unu eavH Mecell. ToBa o3HavaBa, Ye
ouaksame =1000-kpaTeH pacTex 3a eanH Mecel, eanH munuoH (10°) sa aea
meceua, n eamH munnapa (10°) 3a Tpu meceua. Makap Tasn cmeTka aa e rpy6o
3aKkpbrieHa v Ja He obpblia BHUMaHWe Ha T.Hap ,Cynep-3apasuTenu”, ctageH
MMYHWUTET W HEeMbIIHOTO TecTBaHe, TS MoAaYepTaBa akTa, Ye BUPYCbT MOXe Ja ce
pa3mHOXaBa C HEBEpPOSITHA CKOPOCT, ako He ce B3eMaT HUKakBM Mepku. ToBa
MMIOCTPUPA 3aLLO € UKIIOYUTENHO BaXHO Ja Ce Hamarnu pasnpocTpaHeHMeTo Ha
BUpYyCa Ype3 coumanHo AuctaHumpare. [JonmbnHUTeHa ANCKYCUsi OTHOCHO
3HayeHneTo Ha R,, NaTeHTeH 1 MHEKUMO3EH Nepros Lie HamepuTe B rpadaTa
L<aeduHnumn®.

2. KakbB e eheKTbT Ha COLUManHoTO AUCTaHUupaHe?

EAVH onpocTeH KonmyecTBeH NpuMep Le NoMorHe aa ce pasbepe Hyxgarta ot
couuanHo auctaHumpae. MpeacTtaBeTe ¢y, Ye Npes AeHs cpelyate 50 YoBeka B
pamMKnuTe Ha pa60TaTa CU, NbTyBaHe, counanHn KOHTakTn u CJ'IyHaI;IHVI cpeLin. 3a Aa
3aKpbIMM YncnaTa, Heka cv NpeacTaBuM, Ye umate 2% LaHc Aa npegagete
BUpYcCa MNpu HAKOS! OT Te3u CpeLLu, T.e. BEPOSITHO Lie 3apassiBaTe no 1 HOB YoBeK
BCEKM [ieH. AKO CTe 3apaseH B MPOLbIDKEHME Ha 4 [HU, TO Lie 3apasuTe CPeaHO
vYeTupuma 4oBeka, KOeTo ce ,qoﬁnmxcaaa A0 MakCMManHuTe nporHo3vupaHu
cTonHocTH Ha R, 3a SARS-CoV-2 B 0TCbCTBME Ha coumarnio auctaHumpaHe. Ako
BMECTO TOBa BMguTe 5 yoBeka npes geHqa (I/IJ'IVI 3a npeanoynTaHe owle I'IO-MaJ'IKO)
3apafu coumanHoTo AucTaHuMpaHe, Torasa we 3apasute 0.1 YoBeka npes AeHs
nnu o6wwo 0.4 gokaTo ce Bb3cTaHOBUTE., OYaKkBaHUAT epekT Ha coLmanHoTo
AUCTaHuupaHe e a Hanpasu Taka 4e BCAKa VIHCbeKLlVIﬂ Aa gosege oo <1 HOBU
nHdekumn. EcdekTmBHO penpoaykTuBHO Ymcno R, no-manko ot 1 we aosege Ao
ToBa, Ye GPOoAT Ha MHEeKLUMUTE B KpaiiHa CMeTKa LLe 3arnoyHe Aa Hamansisa.
N3KNioYMTENHO BaXHO € 6'bp30 Aa ce NnocTurHe Takosa 4Yncrio Re <1, KOETO € MHOIro
no-necHo OCbLLECTBMMO OT TOBa Aa ce Hamanu R, Ao Hyna Ype3 Mepku Ha
3apaBHaTa cuctema.

3. 3awo KapaHTUHHUAT Nepuoa e ABe ceaMULN?

MepuoabT OT 3apassiBaHETO A0 NosiBaTa Ha CUMNTOMUTE Ce Hapuya UHKyGaLMoHeH
nepuop. CpegHuaT nHkybaumoHeH nepuop 3a SARS-CoV-2 e okono 5 gHu (Lauer et
al.2020). Ho uma ronsima Bapuaums oT YoBek 4o Yosek. [pnbnusutenHo 99 % ot
Teau, KOUTO UMAT CUMMTOMM, LU TV NPOSIBAT NPEAV Aa U3MUHAT 14-Te AHU, KOETO
06sicHsIBa KapaHTUHHUAT Nepuof OT ABe ceaMuum. BaxHo e aa ce nogyeptae, ye
TO31 aHanu3 U3Kn4vBa Te3n, KOUTO HUKOra He NposiBABAT CUMATOMM. Tvi kato
acMMNTOMaTUYHWUTE Cry4Yan OBUKHOBEHO He Ca TECTBaHM, BCE OLLE HE € SICHO KOJIKO
TakuBa criydam uma v 3a KOJKO AbNbr nepuo oT BpemMe aCUMMNToMaTu4dHuTe
MHOMBMAM ca cnocobHM Aa nNpeaasaT UHekuusTa.

4. Kak H95 mackute 6nokupat SARS-CoV-2?

N95 mackuTe ca npegHasHadeHu Aa Bb3nupart noseye ot 95% OT yactuumTe, KOUTO
ca ¢ gnameTbp no-ronsm 0.3 mukpoHa (um) (NIOSH 42 CFR Part 84).
WamepBaHeTo Ha chunTtpupallaTta edektmBHocT Ha N95 mackuTe nokasea, ve Te
moraTt ga duntpupar =99.8% ot yactmumTe ¢ anametsp oT ~0.1 um (Regnasamy et

al. 2017). SARS-CoV-2 e Bupyc ¢ 06BMBKa, 4ninTo Anametsbp e ~0.1 um, Taka ye
N95 mackute moraT Aa ounTpupaT NoBeyeTo OT CBOBOAHWUTE BUPYCHM YacTWLM, HO
OCBEH ToBa Te uMart v Apyr edekT. Kakbs? BupycuTe yecTo ce pasnpocTpaHssaT
ypes kanumum, obpasyBaHu Npu KalnsHe u kuxaHe. Cnopen pasmepa cu Tesu
Kanuuuu ce pasfensaT Ha ABa Tvna — ronemu (c anameTsbp > 5 um), KouTo nagat
6BbP30 Ha 3eMATa U Ce pa3HACHAT CaMO Ha KbCU Pa3CTOSHWSA, U Marnku (C anameTsp <
5 um). Mankute kanuuum ce usnapsieaT Ao ,KankoBu SAbpLa‘“, octaBaT BbB Bb3gyxa
3a Ab/ro Bpeme 1 moraT aa 6baat norbnHatu. Hsikomn Bupycw, kato Bupyca,
npuYMHABaLL, Mopounu, MoraT a ce pasnpocTpaHaBaT Ypes Karnkosu sabpLa
(Teiller et al. 2019). [lo MOMeHTa HAMa AUPEKTHU AOKa3aTencTea, nokassalum
pasnpocTpaHeHue Ha SARS-CoV-2 upes kankoBu siabpua. CunTa ce, Ye OCHOBHUAT
HauuH 3a pasnpoctpaHeHne Ha SARS-CoV-2 e nocpeCTBOM ronieMuTe Kanyuuu,
KOWTO MonaaaT BbpXy NOBBPXOCTU, KOUTO OGUKHOBEHOYECTO Ce JOKOCBAT, U C
pbLEeTe BUPYCHUTE YacTULM AOCTUIaT A0 MYKO3HUTE MOBBLPXHOCTM HAa 04nTe, HOCa U
yctaTa (CDC 2020). TunuyHus guamMeTbp Ha roneMuTe kanyuum, nosyyeHun npu
kuxaHe, e ~100 um (Han J. R. Soc. Interface 2013), a anameTbpbT Ha KankoBuUTe
AabpLa, NonyyYeHn Npu KawnsHe, e B pamkite Ha ~1 um (Yang et al 2007).
CnepoBatenHo, N95 mackute npegnassart CpeLly HAKOMKO HauuHa 3a
pa3npocTpaHeHue Ha BuUpyca.

5. Konko nopo6eH e SARS-CoV-2 Ha BMpycuTe, NPUYNHABALLU
HacTUHKa v rpun?

SARS-CoV-2 e beTakopoHaBMpyc, YUNTO reHOM NpeAcTaBnsBa egHa Monekyna
PHK ¢ pa3mep =30 kunobasu. MpunbT ce NpUYMHABA OT HaMbHO Pas3fiMyHO
cemeiictBo PHK Bupycu, HapeyeHn nHdnyeHua Bupycu. punHute Bupycu nmat
no-manku reHomu (=14 kb), kogupawm 8 otaennm PHK Bepuru, n Te 3apasasar
YoBeLUKWTE KNeTKW NO pas3nnyeH HaumH OT kopoHaeupycuTe. ,HacTuHkute" ce
NPUYKHSIBAT OT PasfnyHY BUPYCH, BKIIOYBALLM HSIKOVM KOPOHABUPYCU U PUHOBUPYCH.
KopoHaBupycute, npuimHaBaLwm HactuHkuTe (Hanpumep 0C43 n 229E wamoseTe)
ca oTHocuTenHo nogobHn Ha SARS-CoV-2 no pa3mep Ha reHoma (B paMKkuTe Ha
10%) 1 cbabpXaHve Ha reHuTe, HO ce pasnuyasat oT SARS-CoV-2 no
cekBeHUusATa cu (okono 50% MAEHTUYHOCT Ha HykneoTuaHaTa NocneaoBaTenHoCT)
1 Cepro3HOCTTa Ha UHdeKuUaTa. VIHTepeceH hakT 3a KOpoHaBupycuTe e, Yye Te
umMart Hawn-ronemute reHomm cpep nasectHute Hu PHK Bupycn (=30 kunobasm).
Pa3mepbT Ha reHOMWTE UM kapa y4yeHuTe fa NoJosnpaTt HanuuneTo Ha MexaHu3bM
3a NpoBepsiBaHe 3a rpeLUkun Mo Bpeme Ha pennukauusta um, konto 6u gosen ao
HamansiBaHe Ha CKOPOCTTa Ha MosiBa Ha MyTaLun U cTabunusnpaHe Ha reHoma mm.
HauctuHa, kopoHaBupycute nputexaBaT ek3oHykrneasHa dpyHkums (ExoN), koeto
0BACHsIBa HUCKATa YECTOTa Ha HacTbneaHe Ha MyTauuu (~10°MyTaunm Ha nosnums
33 eAMH pennMKaLMoHeH LMKbI1) B CpaBHEHWe C BUpYyca Ha rpuna (=3x10° myTtauum
Ha No3vumsa 3a eauH pennukauvoHeH umkbn) (Sanjuan et al. 2010). Taan
OTHOCMUTESTHO HUCKA YecToTa Ha HacTbrnBaHe Ha MyTauum e 0cobeHo NHTepecHa 3a
npeaBMXOAaHETO Ha CKOPOCTTa, C KOSATO KOPOHaBMpycUTe Morat Aa “n3bsarat’ort
YCUNUATA HK 38 UMyHU3aLMS.

6. KakBo 3Haem 3a reHoma u npoteoma Ha SARS-CoV-2?
SARS-CoV-2 nputexaBa egHoBepwxHa PHK Mmonekyna ¢ nonoxvrenHa nonsipHocT,
kosiTo koaupa 10 reHa v B kpailiHa cmeTka npoussexaa 26 pasnnyHnbenTbka B
KneTkuTe-roctonpuemHunumcnopes aHotauumute Ha NCBI (NC_045512). Kak e
Bb3MOXxHO 10 reHa ga kogupat >20 6entbka? EguH abnwr rew, orflab, kogupa
NONMUNPOTENH, KOWTO NoJ AeNCTBUETO Ha NpoTeasn (KOMTO ca YacT OT To3u
NonMnpoTenH) ce paskbea Ha 16 otaenHn 6enTbka. OcBeH npoTeasunTe,
nonunpoTenHbT kogupa PHK nonvmepasa, oTroBopHa 3a pennukaumsata Ha
BUPYCHUS FTEHOM, 1 acoLMmMpaHm ¢ Hest hakTopK, eK30HYKNeasa, U HAKOIKO
HecTpyKTYpHM B6enTbka. OcTaHanuTe reHn KogupaT NPeAnMHO CTPYKTYpHUTE
KOMMOHeHTU Ha Bupyca (1) ,cnank” 6enTbkbT, KONTO pa3no3HaBa CbOTBETHUS
peLenTop BbpXy YOBeLLKaTa Unu X1BOTUHCKA KneTka; (2) HyKneonpoTeuH, KoTo
onakoBa reHoma; v (3) ABa MeMbpaHHO-CcBbp3aHu 6enTbka. Makap v ronsma yact
OT TeKyLLUTe YCUnusi Ja ca CbCPefoTOUEHN BbPXY M3CreiBaHETO Ha pornsTa Ha
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LOOMbIHUTENHUTE" 6ENTBHLM BbB BUPYCHUSI LIMKBI1, 38 MOMEHTA 3HaeM KOHKpeTHaTa
YHKUMS Ha He nNoBeYe OT norosuHaTa 6entbum Ha SARS-CoV-2.

7. KakBo MoOXxeM fa Hay4MM OT YyecToTaTa Ha HacTbNBaHe Ha
MyTauum npu Bupyca?

M3yyaBaiikn BMpyCcHaTa eBOoMioLMs, YHEHUTE YeCTo 13Non3BaT ABa nokasaTens,
OMMCBALLM CKOPOCTTa Ha NPOMsiHA Ha reHeTuYHaTa UM nHdopmMauus. MbpeuaT e
©BOMIOLMOHHATa YecToTa, KOSITO ce AedrHMpa KaTo cpeaHust Bpoit HykNeoTuaHn
3aMEeHW Ha roauHa B €AVH BUPYCEH LWaM 1 ce NpeacTaBs kaTo 6post MyTaumm,
HacTbMNBALLM Ha onpeaeneHa No3numus oT reHomMa Ha BUpyca 3a eQHaroguHa.
BTopusaT e yecToTaTa Ha Bb3HUKBAHE Ha MyTaLMu, KOSTO ce NpeAcTaBs kaTo 6pos
Ha 3aMeHUTE Ha onpeerneHa No3unuus OT FeHOMa, HAaCTbINUIM B PAMKUTE Ha eauH
pennukauyoHeH Luukbi. Kak MoxeM Aa CBbpXeM Te3un ABa nokasartens?
MpencraBeTe cv egHa eAMHCTBEHA HYKINEOTUAHA NO3MLUMS OT reHOMa Ha Bupyca B
Kpas Ha rogmHaTta. EAMHCTBEHOTO nsmMepBaHe Ha YecToTaTa Ha HacTbMNBaHe Ha
MyTaumuu npu GeTakopoHaBmMpycuTe Npeanonara, Ye Tasu No3uums Lie HaTpyna
~10® MyTaLum Ha BCEKM pennnKaLMOHEH LKL, Bcekn pennmnkaumnoHeH LmKb
oTHema okono 10 yaca, T.e. 10° uukbna/roguHa. YMHoOXaBaliku yectoTaTta Ha
HacTbnBaHe Ha MyTauuy No 6pos Ha LMKNUTE Ha pennukaums u npeHebpersaiikn
noTeHuManHuTe epekTn Ha eBOMIOLIMOHHNSA OTOOP 1 reHeTUYHUS ApudT, AoCTUrame
n0 10 MyTaummM Ha No3MUMS Ha roAMHa, KOEeTO Ce NPUNOKPUBA C eBOMIOLMOHHATa
4YecToTa, U3UUCHIEHA OT CEKBEHNPAHETO Ha reHOMUTE Ha KopoHaBupycuTe. Cnea
KaTo HaLLEeTo NpeAnonoXeHne ce 4obnvkasa 4O U3MepeHaTa CKOpOCT, MOXeM Aa
3aKI4MM, Ye BUPYCHT Ce pennuuupa nocTosiHHO B AnBaTa npupoaa, reHepupaniku
HOBM MyTaLMW, KOUTO Ce HaTpynBaT Npe3 roavHaTta. Manonaearikv nHdopmaumata
3a YyecToTaTa Ha HacTbNBaHe Ha MyTauuMTe, MOXEM CbLLO Aa NpaBuM
NpeanonioXkeHUs 3a OTAENHU CryyYaun Ha UHdekumsl. Hanpumep, Tbid kato yectotaTta
Ha MyTauumuTe e ~10° MyTaumn/Ha nosuums/Ha umkbA, a 1 M Npoba oT xpadka
Moxe fa cbabpxa Haa 107 BupycH PHKK, MoxeM a kaxeM, Ye BCsika noavums e
MyTupana noseye oT BeAHbX B Takasa npoba.

8. Konko ctabuneH 1 MHEKLMO3eH € BUPYCHT BbPXY
NOBBbPXHOCTU?

PHK monekynarta Ha SARS-CoV-2 e 6una getektupaHa BbpXy pasnunyHu
NOBBPXHOCTU HAKONKO CEAMULIM Creq, kaTo ca Bunm JokocBaHu 3a nocneaHo
(Moriarty et al. 2020). B onpegeneHunsTa e U3ACHUM pasnukaTta mexay
feTtekTvpaHe Ha BupycHa PHK 1 aktuBeH Bupyc. BbamoxHocTTa 3a YoBeLlka
MHEKUMS OT n3naraHe Ha TakaBa NMOBBbPXHOCT OLLe He e uscneasBaHa
eKCrnepuUMEHTanNHO, KOETO NpaBu onpeaensiHeTo M MHoro TpyaHo. Bbnpeku ToBa,
npeanasnuBoCT 1 obesonacutenHu Mepku Tpsibea Aa ce Baumar. MNpeanonarave,
Ye No Bpeme Ha MHPEKLMO3HWS nepuos, HeanarHoCTMLUMpaH HgeKLo3eH
MHAOMBWA Ce Jonvpa A0 NOBbPXHOCTU AeCeTkU MbTU. Tean NOBbPXHOCTU Le 6baaT
crnep ToBa OKOCHATW OT CTOTULWM Apyry xopa. OT OCHOBHOTO PenpoAyKTUBHO YMCHO
R =2-4 moxeM Aa npeanonoxum, Ye He BCEKKU, KONTO Ce AOKOCBA A0 Te3n
NOBBPXHOCTY LUe ce 3apasu. [o-noapobHM faHHM 3a pucka oT 3apassiBaHe B
pesynTaT Ha Aonup ca Heo6XoAMMU CrELLHO.

OedunHnumn

KnuHu4HM nokasartenu

VlHKyGaLIMOHeH nepuoa: nepnoabT MexXxay 3apa3dBaHeTo C BUpyca un nosesaTta Ha
cuMnToMun

CepoKOHBepCUs: NepUoabT Mexy 3apa3ssiBaHETO C BUpYca U eTeKTMpaHe Ha
aHTuTena

EnungemunonornyHu nokasarenm

Ro: cpepeH 6poii xopa, KOUTO eANH BUPYCOHOCUTEN 3apas3siBa

JlaTeHTeH nepuopA: BpeMeTo Mexay 3apa3siBaHETO C BUPyCa U MOMEHTa, B KOWTO
MHOVBUABLT MOXeE Aa 3anoyHe Aa 3apassiBa Apyru xopa

WUHdekumoseH nepmuoa: BpeMeTo, Npe3 KOeTo UHANBUABLT € MH(EKLMO3EH
WHTepBan Ha nony-mMakcMManHa UH(PEKLMO3HOCT: BPEMEBUSIT UHTepBar, npe3
KOMTO BEPOSITHOCTTA 3a TpaHCMUCUs € No-Bucoka oT 50% OT MakcumanHata
MHMEKUMO3HOCT. To3n nHTepBan e nogobeH Ha MHEKLMO3HNSA Nepuoga, Ho ce
npunara v 3a criy4yau, B KOUTO BEPOSITHOCTTA OT MH(PEKLMS HE € NOCTOSIHHA C
BpeMeTo.

BuaoBe Bupycu

SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2 (kopoHaBupyc Ha
OCTBbp pecnmpaTopeH CMHAPOM). B-kopoHaBupyc, NpuymnHsealy, COVID-19.
SARS-CoV-1: 3-kopoHaBMPYC, KONTO NPUYMHN eNUAeMusTa oT OCTbp
pecnupatopeH cuHapom B Kutar npes 2002

MERS: B-kopoHaBupyc, koiTo npuunHu enuaemusita ot Middle East Respiratory
Syndrome (BnnskonaToueH pecnvpaTopeH CUHAPOM), 3anoyHana B MoppaHus npes
2012.

MHV: Muwimn xenatuTeH B-kopoHaBMpyc, KOMTO e 06CTOMHO n3cnenBaH B
nabopaTopHW yCrnoBums.

TGEV: Transmissible gastroenteritis virus (ractpoeHTepuTeH Bupyc), MmoaeneH
a-KOpOHaBMpYC Mo npaceTaTta.

229E and OC43: fBa Lama KopoHaBMnpycu (CbOTBETHO a- U 3-), KOUTO NpUYMHABAT
HaCTUHKN.

BupyceH uukbn

Mepuopa Ha 3aTbMHeHuMe (eclipse period): MNeproabT Mexay HaBNU3aHETO Ha
BUpYca B kreTkaTta 1 hopMmMpaHeTo Ha HOBW BUPYCHM YacTULW BbTPE B 3apa3eHaTa
KneTka.

JlaTeHTeH nepuopA (Ha KNeTHLYHO HMBO): BPEMETO MeXAy HaBMU3aHeTo B
KrneTkaTa-rocTonpUeMHVK 1 NosiBaTa Ha U3BBHKINETbYHW BUPUOHW. [la He ce Bbpka ¢
€nnaeMMONOorMyYHNS NaTEHTEH Nepuog, onmcaH no-gony.

B3pueHo uucno (burst size): cpeaeH 6poii HOBK BUPYCHU YacTuum, ocsoboaeHu
OT eAHa 3apa3eHa knetka. [o-NoAXoAsLLO € [a Ce Hapuya ,KONMYecTBO BUPYCH 3a
KneTka“ 3a He-nUTUYHM BUpycKn kaTto SARS-CoV-2.

BupuoH: BupycHa yacTtuua.

MonunpoTeunH: Abbr 6ENTHK, KOWTO NPOTEONUTUYHO Ce PasKbCBa [0 MHOTO
otaenHu 6entbum. la He ce Gbpka C NONUNENTWA, KOUTO € NHeHa
nocneaoBaTeNHOCT Ha aMMHOKUCENWUHW, CbCTaBsILLM eAVH 6enTbk.

Buonorus Ha YoBeka

AnBenoapeH makpodar: UMyHHW KNeTku, Hamupatlum ce B 6enus Apob, kouTo
NOrMbLLAT YyXXAM YacTMum KaTo npax u MyMkpobu (,npodecrnoHanHmn daroumTn®)
MHeBMOUMUTU: HENMYHHU KneTku Ha 6enute gpobose.

ACE2: aHr1MoTeH3MH-KOHBEPTUPALL, EH3UM 2, KNETBbYHUAT peLienTop, 3a KONTo
SARS-CoV-2 ce cBbp3Ba.

TMPRSS2: TpaHcmembpaHHa cepuHOBa NpoTeasa 2, MeMbpaHHO-CBbp3aHa
CepuHOBa npoTeasa, KOSITO paskbCBa Cnalik Tpumepa Ha BUpyca crnef Kato ce
cBbpxe ¢ ACE2. ToBa paskpuBa T.Hap. py3noHeH nentua, KOMTO yyacTea B
cnvBaHeTo Ha MembpaHaTa Ha BUpYyca C Ta3un Ha KrneTkaTa-rocTonpeMHuK, KoeTo
BOAM [0 HaBnmn3aHeTo Ha BupycHata PHK B umtonnasmara.

HocornbTka: npocTpaHCTBOTO 3a Hoca U Haja HebLueTo, KoeTo CBbp3Ba Hoca C
ycrarta.

Cucrtema Ha o3Ha4yaBaHe

Ot6enexeTe pasnukarta B 03Ha4aBaHETO HA CUMBOA =, KOWTO MHAMKMPA
“NpnbnusmntenHo” n o6o3HavaBa TOMHOCT C hakTop 2, U CUMBOMBLT ~, KOUTO
MHAOVKUpa ,B nopsigbka Ha“ ¢ TouHocT Ao caktop 10.

More on definitions and measurement methods

DonbnHutenHa uHdopmaumsa 3a gedpuHULMUTE U
MeTOoAMUTE Ha U3MepBaHe

Kakso e 3HauyeHueTo Ha R, “naTeHTeH nepnoa” u “nHdekunoseH
nepuopn”?

OCHOBHOTO penpoaykTMBHO Yncio, Ry, AaBa npeacTasa 3a cpeaHust 6poit HoBK
MHMEKLMN, KOUTO Ce reHepupart OT eauH uHdekumnoseH nHameug. Lincparta 0
obo3HavaBa, Ye TOBa Ce OTHACS 3@ paHHWTE eTanu Ha enuaeMusTa, Korato BCeku e
noaaTnuB Ha MHAEKUMATA (T.€. HIMa UMYHUTET) U He ca NPeAnpueTn HUKaKBu
Mepku. Tbi kKaTo reorpadpckuTe U KyNTYPHU pasnnymsi BMIUSAT Ha TOBa KOMKO Xopa
cpellame exeaHeBHO, KOMNKO ce AokocBaMe [0 TSX UMK crnofdernsiMe xpaHa ¢ TsiX,
cTonHocTuTe 3a R, Bapupat mexay pasnuunu pervoHn. OcBeH ToBa, Tbi kaTo R, e
AeUHNPaHO B OTCLCTBUETO HA MEPKU U UMYHUTET, OBMKHOBEHO MOXEM camo Ja
oTyeTeM edekTBHOTO R (R.). B Hayanoto Ha envaemusTa, npeay aa ce
npeanpvemat mepku, R, = R,. MNpean eavH HoBoMHdEKTMPaH MHAMBUA Aa CTaHe
MHMEKLMO3EH MUHABAT HAKOMKO AHW. TO3n ,naTeHTeH nepuod” € 06MKHOBEHO
nocneaBaH OT HAKONKOAHEBEH ,MHeKLUMo3eH nepuoa”. BaxHo e aa ce pasbepe, Ye
npeAcTaBeHWTe JaHHW 3a Te3n napameTpy ca CpeHu NonynaumMoHHN Yucna,
0606LLEeHN OT eNnnaeMMONOTMYHN MOLENU, KOUTO OTYMTaT MHAEKTUPAHM,
CUMNTOMATUYHU U YMUPALLW NaUMeHTW. Tbii KaTo TeCTBAHETO BUHArM € HeMbIHO,
HanacBaHeTO Ha MoJenvTe e HECbBBLPLLEHO, a AaHHWTE, CbOPaHN OT pasnMyHn
MecTa, ce pasfnMyasat, TO CbllecTByBa 3Ha4YMTENHA HECUTYPHOCT, CBbp3aHa ¢
nonyyeHUTe CTOMHOCTU. Hello noBeye, MeanaHHUTE N CpeaHn CTOMHOCTH OT
Halt-gobpe nacealyus MoAen He ONUCBaT UHAMBUAYANMHUTE Pa3nMuna Mexay
xopara. Hanpumep, BupycHa PHK e geTtektpaHa y naumeHTu ¢ no-nekv CUMnTomu
<1 ceamuua cnej nosieata Ha CUMNTOMUTE, U 3a NOBeYe OT 2 ceaAMULIM Npu
nauuneHTu ¢ Texku cumntomm (ECDC 2020). Tbin kaTo AeTekTupaHeTo Ha PHK He e
CbLLOTO KaTo NMPUCBLCTBMETO Ha aKTUBEH BUPYC, Aoka3aTernicTBaTa UsncksaT Aa ce
BHMMaBa Npw U3rNon3BaHeTo Ha HECUTYPHW CPeaHV NapaMeTpu Npu ONMCBaHETo Ha
naHgemus. 3allo HaAMa AeTaunnHa nHopmaums 3a Te3u napameTpu cpeg
ny6nukyBaHuTe AaHHU? JUPEKTHW N3MepBaHusi Ha NaTeHTHUS 1 UHEKLMO3HUSA
nepvoA Ha MHAVMBUAYaNHO HUBO € U3KMIOYUTENHO TPYAHO, KaKTO U onpeaensiHeTo
Ha TOYHUS MOMEHT Ha 3apas3siBaHe.

KakBa e pasnukaTta mexay nsmepBaHusaTa Ha BupycHata PHK n
MHeKunosHuTe BUpycun?

[narHocTukaTa 1 KONMMYECTBEHUAT aHann3 Ha BUPYCKTe U3NOoN3BaT HAKOMKO
pasnuyHn Metoponorun. EanH o6 nogxoa e Aa ce M3Mepu Konu4ecTBOTO BUPYCHA
PHK B okonHaTa cpeaa (Hanpumep Ha fafeHa NoBbpXHOCT) UN KNMHWYHAa npoba
(Hanpumep xpayka/rbprieH CeKpeT) Ype3 KoNMYecTBeHa nonnmMepasHa BepuxHa
peakuus, cBbp3aHa ¢ obpaTHa TpaHckpunums (RT-gPCR). To3n meToa namepsa
6pos konus BupycHa PHK B npo6aTta. MpucbeTtereTto Ha BupycHa PHK He o3HavaBa
HenpeMeHHO NPUCHCTBME Ha MHAEKLMO3HN BUPMOHW. BupronnTe moraTt aa 6baat
nedeKTHY (3apaamHacTbnuny MyTaumum HanpuMep) unu morat ga 6baat
[e3aKTUBMPaHK NP BbHLUHW YCroBus. 3a Aa ce OLeHN KOHLeHTpaumsTa Ha
MHPEKLMO3HN BUPYCHU YacTULM, y4eHnTe obmkHoBeHo nsmepsart ,50%
nHdeKUMo3Ha Ao3a Ha TbkaHHa kynTypa“ (TCIDs,). amepBaHeTo Ha TCIDg,
n3nckBa Aa ce MHAEKTUpaT KNeTbYHW KyNTypuy, NOAATMBM Ha BUPYCa, C Pa3nnyHu
paspexaaHns Ha BUpyca 1 Ja ce oT4yeTe paspexgaHeTo, Mpu KoeTo NonoBuHaTa ot


https://www.ecdc.europa.eu/en/publications-data/novel-coronavirus-sars-cov-2-discharge-criteria-confirmed-covid-19-cases

KNeTbYHWUTE KyNTypu ca MHdeKTUpaHu. BposT BUpMOHU, OTYETEH Ype3
TCIDg,,061KkHOBEHO € no-manbk oT RT-qPCR n3mepBaHusiTa, koeTo Moxe Aa 6bae
e[jHa OT NpUYMHUTE 3aLlo nscneasaHuaTa, pasdymtawm Ha PHK (Moriarty et al.
2020), otyutart yctonumsocT Ha BupycHata PHK Ha noBbpxHOCTM 3a MHOTO
no-AbAbr Nepuoa oT Bpeme, OTKONKOTO nacneasanusata otuntawm TCIDg, (van
Doremalen et al. 2020). BaxHo e Aa ce uma npeasu ToBa HECbOTBETCTBUE KOraTto
Ce MHTepnpeTupaT JaHHUTE 3a KONMMYECTBO BUPYCH, HaNpumep OT4MTaHe Ha
BupycHa PHK, B ekckpeMeHTHM Npobu HsIKONKo AeHa cnef Bb3cTaHoBsBaHe (We et
al. 2020). Bbnpeku ToBa, 32 MHOrO BUPYCU AOPY Marnkv Aosn moraT Aa goseaar go
nHdpekums. Mpu HacTuHkuTe Hanpumep, ~0.1 TCID5, e AocTaTb4HO KONMMYECTBO Aa
3apasu NonoBMHaTa oT u3rnoxeHuTe Ha Bupyca xopa (Couch et al. 1966).

KakBa e pasnukata Mexay CMbPTHOCTTa, onpegerieHa Bb3 OCHOBa
Ha 6pos guarHocTuuympanu nauymeHTn (CFR) n Ta3m cnpsimo obwums
6pou 3apaseHu nigusuam (IFR)?

no6anHu cTaTncTrkM 3a 6pos Ha HoOBO3apa3eHUTe xopa U 6post Ha CMbPTHUTE
cnyyauw Bansit OT MHOTO AbpXKaBu, NOAHACANKN Pa3NUYHN rMedHN TOYKU 3a
CEeprOo3HOCTTa M Nporpecusita Ha naHaemusTa. OLeHsIBAHETO Ha CEPUO3HOCTTa Ha
naHAeMUATa € U3KMIYUTENTHO BaXKHO 3a MOSNIUTUYECKUTE PELLEHWUS U MHOTO YCUIUSI
ce XBbPIST B KONMYECTBEHMS I aHanu3. YecTo oTyMTaHa CTOMHOCT € CMbpPTHOCTTa
cpepn auarHocTuumpaHute xopa (case fatality rate, CFR), oTroBapsiwa Ha
nponopuusiTa Ha CMbPTHUTE Cryvan cpej BCUYKM anarHoctuumpanu cnyydam. CFR
CTOMHOCTUTE, OTYETEHW OT pasnuYHK AbpXasu, BapupaT 3HaumTenHo - ot 0.3% ao
okono 10%. Hsakonko kntoyoBu daktopa BnussT Bbpxy CFR. Mbpeo,
nemorpacckiTe napameTpy U BUCOKO- Y HUCKOPUCKOBW NPaKTWKW Bapupart 4o
ronsima cteneH B pa3nuyHuTe obLuectsa. Takma hakTopu ca Hanpumep 6posT
nyLiauu, cpefHaTa Bb3pacT Ha HacereHUeTo, kanauuTeTbT Ha 3apaBHaTa cucTema.
[evicTBUTENHO, ronisiMa YacT oT xoparTa, ymupaim ot SARS-CoV-2, umat
CbNbTCTBALLM 3ab60oNsBaHUSA KaTO CbpAEYHO-CbAOBM 3a60NABaHNS UNK ca nyLuaymn
(China CDC 2020). Apyra np14ynHa 3a CMCTEMAaTUYHO rpeLiHo oTumMTaHe Ha CFR e
TeHAeHUMsATa Aa ce MaeHTUdMUMpaT caMo No-CepUo3HUTE Cryyam (cuctemMaTuyHa
rpeLuka, Abmkalla ce Ha cenekumst), KoeTo n3kycteeHo 3aBuwasaCFR. OT gpyra
cTpaHa, 0G1KHOBEHO MMa 3a6aBsiHe Mexay nosiBaTa Ha CUMMNTOMUTE U CMbPTTa,
KOETO MOXe Ja AoBefe A0 noaueHsiBaHe Ha CFR B paHHUTE eTanu Ha nporpecust
Ha enuaemusTa. [lopu ako ce kopurmpaT Te3un aea aktopa, CFR He untoctpupa
HambHO KOMKO Cy4Yaun HamMaT CUMMTOMU UK He ca TecTBaHW. 3aToBa CFR nma
TeHAeHUMs Aa 3aBuULLIaBa HUBOTO Ha CMbPTHUTE CNyYaun ako ce HanpaBu cCpaBHeHUe
¢ 6posi CMBbPTHM cryyal, OTHeCeHM kbM 0bLwmnst 6poi nHekTpaHu xopa (infection
fatality rate, IFR). OueHkaTa Ha o6Lwms 6pon MHdeKTMpaHu xopa 06MKHOBEHO ce
npaBum Ypes3 TeCTBAHE Ha CryyanHa U3Bajka OT HaceneHWeTo 3a Hanuuve Ha
aHTUBWPYCHW aHTUTENa, YNEeTo NPUCHCTBYE LLie MHAMKUPA, Ye NauMeHTLT e 6un
MHpekTUpaH. 3a MOMEHTa TakMBa TECTOBE He Ca LUIMPOKO AOCTBIHU U YYEHUTE Ce
nosoBaBaT Ha 6a3u AaHHW Ha TeCTBaHW rpaxxaaHun, NpubrpalLm ce BKbLUM OT
ObPXKaBKu C U3BECTHU cnyyan Ha nHdekums (Verity et al. 2020) nnu
enuaemM1onorMyHu Mogenu, npeaswxaaiuy 6posi HegmarHoctuumpanu cnydam (Li et
al. 2020). Tean meToAM NPeaoOCTaBAT NpeABapUTenHU AaHHU 3a OLeHKa Ha
CEepMO3HOCTTa Ha NaHaemusTa.

KakBo e ,,B3pMBHO YNCrnO“ U pensiMKaumoHHO BpeMe Ha Bupyca?
[1Be BaXHW XapaKTepUCTVKN Ha BUPYCHUSI LKL Ca BPEMETO, KOeTO ce 13NCKBa Aa
ce obpasyBaT HOBU UH(EKLIMO3HN EAUHULIN, U KONIMYECTBOTO HA HOBU BUPYCU, KOUTO
eflHa nHpeKTMpaHa kneTka npoayumpa. KonmyectBoTo HOBY BUPUOHMU,
npoayLmpaHn oT eHa KneTka, e No-sicHo AeUHUPaHO NMPU NINTUYEH LUKbI,
KaKbBTO MMaT HanpumMep Bupycute no bakrepunte (6akteprodarm), Toit KaTo
BMpYCUTE Ce pennuumparT B KneTkaTta 1 cnej Toea s ,B3puBaABaT”,0cBo60XAaBaKN
HOBWV BMPYCHW YacTuuy B cpefaTa. 3aToBa ToBa KONMMYECTBO Ce Hapuya ,B3pYBHO
uncno® (burst size). SARS-CoV-2 He ocBobOXAaBa HOBOMONyYEHUTE BUPYCU Ype3
paspyLuaBaHe (NM3nc) Ha KneTkaTa-rocTonpueMHuK, a Ypes NPOABbIHKUTENHOTO 1
HanyckaHe (budding) (Park et al. 2020). lopu fa Hama ,B3pMB“, BCe Nak MOXeM Aa
HanpaBuM NpuGnMxKeHe Ha cpeaHnst 6poii BUPUMOHU, NOMNyYeHn OT eaHa
MHeKTUpaHa kneTka. MlamepBaHeTo Ha BpemeTo Heo6XxoAMMO Aa ce 3aBbplun enH
pennMKaLnoHeH LMKbN UMK ,B3PUBHOTO YACMO" in Vivo € MHOTO TPYAHO U yYeHuTe
06MKHOBEHO NpUBSrBaT A0 TAXHOTO U3MEPBaHE B TbkaHHW KynTypu. MiMa pasnuyHu
HauvHM [a ce OLeHAT Tean napameTpu, HO Hali-4ecTo ToBa ce NpaBu NOCPeACTBOM
T.Hap aHanu3 Ha egHodaseH pacTtex (“one-step” growth). KnioyoBuaT npuHumn Ha
TO3M METOZ € [a Ce OCUTYPSIT TakuBa eKCrepUMEHTanHN ycroBus, Taka Ye Aa
npoTeye caMo enH pennuKkaLunoHeH LUukb. ToBa 06UKHOBEHO Ce nocTura Ypes
MHEKTUPaHe Ha KNeTKy C rofsiMo KONMYecTBO BUPMOHW, Taka Ye Besika krneTka aa
ce 3apasv U ja He Ce OCTaBU Bb3MOXHOCT 3a BTOPUYHA UHDeKLms. AKo ce
Npeanornoxu, 4e BNM3aHeTo Ha BUpyca B kneTkaTta e 6bp3o (3a SARS-CoV-2 ce
cmsTa, Ye e okono 10 MUH), BpeMeTo 3a NpoAyLMpaHe Ha HOBW BUPYCH MOXe Aa
6b/e 3MepeHo Ypea 134ncnsiBaHe Ha pasnukata BbB BpeMeTo Mexay
MHOKyNauusaTa v nosiBBaHETO Ha BbTPEKNeTbYHN BUPUOHW, OLLIEe Hape4yeHo
,nepuop Ha 3aTbMHeHne” (eclipse period). To3n neprop Ha 3aTbMHEHWE He oTYMTa
BpPeMeTo, KOeTO Ce 13ncKBa 3a 0cBoGOXAaBaHe Ha HOBW BUPYCH OT kneTkaTa.
BpemeTo oT BNM3aHeTo B kneTkaTa [0 NosiBIBAHETO Ha MbPBUTE U3BLHKIETbYHU
BUPYCW, HApeyeHo ,NaTeHTeH nepunoa” (da He ce 6bpka ¢ enuaemMnonorniHus
NlaTEHTEH NEpWoA, BK TEPMUHOMOTUYHUSA PEYHNK), OTYMTA NPOABIDKATENHOCTTA Ha
Lienus pennukauvoHeH uukbn. ,B3apuBHOTO uncno” Moxe ga 6bae namepeHo kato
Ce M34aka Npon3BOACTBOTO HAa HOBM BMPYCK Aa AOCTUIHe hasa Ha HacuLlaHe n
cnep ToBa [ia ce pa3genu obLoTo KonmyecTBO HOBOOGpa3dyBaHU BUPUOHM Ha Bpost
MHEKTUpaHW kneTkn. Makap 1 BpemeTo 3a eAuH pensiMkaLnoHeH LMKb 1 6posT
BUPYCM OT efiHa krneTka ja Bapypart 3HauYuTesHo Mexay pasnuyHuTe

rocTtonpuemMHuumn nopagu pasnuyua B tuna MHd)eKTMpaHM KNeTKn 1 AeNCTBMETO Ha
MMYHHaTa cuctema, Te3n 4ymcrna Hu npencraBaTr I'IpI/I6J'IVI3I/ITeJ'IHI/I KONnn4ecTBeHn
XapakTepuCTUKMU Ha BUPYCHUA LIMKBbIT Ha KNeTb4yHO HUBO.

Mpenpatkn u n3aBagkm
Ot6enexerte, Ye 3a 10 oT 45 napameTbpa NUTEpaTypHUTE AaHHW ce Basupar Ha
apyrv kopoHasupycu. OyaksaT ce CboTBeHUTE namepBaHusa 3a SARS-CoV-2.

Pa3smep 1 cbabpKaHue

[uametnp: (Zhu et al. 2020) - “Electron micrographs of negative-stained 2019-nCoV particles were
generally spherical with some pleomorphism (Eigure 3). Diameter varied from about 60 to 140 nm."
Pasmep & cbabpxaHue
06em- M3nonsea ce AnaMeTbpa U ce CHUTA, Ye BUPYCHT e chepuyeH
Maca: M3nonsBa ce 06eMbT U NNBTHOCTTA Ce Npuema 3a ~ 1 g per mL
Epoit Ha cnaiik TpuMepu: (Neuman et al. 2011) - “Our model predicts ~90 spikes per particle.”
[bmkuHa Ha cnaik Tpumepute: (Zhu et al. 2020) - “Virus particles had quite distinctive spikes,
about 9 to 12 nm, and gave virions the appearance of a solar corona.”

: (Walls et al. 2020) - (Walls et al. 2020) - Walls et al. reports K, of
=1 nM for the binding domain in Table 1 using Biolayer interferometry with k,, of =1.5x10° M" s
and k,, of =1.6x10*s™. (Wrapp et al. 2020) - Wrapp et al. reports K, of =15 nM for the spike (Fig.3)
and =35 nM for the binding domain (Fig.4) using surface plasmon resonance with k, of =1.9x10°
M* s and k,, of =2.8x10? s for the spike and k,, of =1.4x10° M" s™ and k, of =4.7x10° s for the
binding domain. The main disagreement between the studies seems to be on the k .
Mem6paHeH 6entbk (M: 222 aa): (Neuman et al. 2011) - “Using the M spacing data for each virus
(Eig.6C), this would give ~1100 M2 molecules per average SARS-CoV, MHV and FCoV particle”
Bentbk Ha o6BuBKaTa (E: 75 aa): (Godet et al. 1992) - “Based on the estimated molar ratio and
assuming that coronavirions bear 100 (Roseto et al., 1982) to 200 spikes, each composed of 3 S
molecules (Delmas and Laude, 1990) it can be inferred that approximately 15- 30 copies of ORF4
protein are incorporated into TGEV virions (Purdue strain).”
Hykneonporteu (364 aa): (Neuman et al. 2011) - “Estimated ratios of M to N protein in purified
coronaviruses range from about 3M:1N (Cavanagh. 1983, E&;QLSE_L&L..Z.O_O_ZH) to TM: 1N (Hogue and
Brian, 1986, Liu and Inglis. 1991), giving 730-2200 N molecules per virion.”

leHOM

Tun: (ViralZone) +ssRNA “Monopartite, linear ssRNA(+) genome”
[vnxuta Ha retoma: (Wu et al, 2020) - Figure 2
Bpoit renu: (Wu et al. 2020) - “SARS-CoV-2 genome has 10 open reading frames (Eig. 2A)." or (Wu
etal. 2020) - "The 2019-nCoV genome was annotated to possess 14 ORFs encoding 27 proteins".
Bpoit 6entbum: (Wu et al. 2020) -"By aligning with the amino acid sequence of SARS PP1ab and
analyzing the characteristics of restriction cleavage sites recognized by 3CLpro and PLpro, we
speculated 14 specific proteolytic sites of 3CLpro and PLpro in SARS-CoV-2 PP1ab (Eig. 2B). PLpro
cleaves three sites at 181-182, 818-819, and 2763-2764 at the N-terminus and 3CLpro cuts at the
other 11 sites at the C-terminus, and forming 15 non-structural proteins.”

:: (Koyama et al. 2020) - “Mutation rates estimated for SARS, MERS, and
0C43 show a large range, covering a span of 0.27 to 2.38 substitutions x10-3 / site / year (10-16).”
Recent unpublished evidence also suggest this rate is of the same order of magnitude in
SARS-CoV-2.
YecToTa Ha BL3HUKBaHe HA MyTaumu: (Sanjuan et al. 2010) - “Murine hepatitis virus ... Therefore,
the corrected estimate of the mutation rate is (i, = 1.9x10°/0.55 = 3.5x 10%.”
CxoACTBO Ha redoma cnpaAMo Apyry Bupyeu: For all species except pangolin: (Wu et al, 2020) -
“After phylogenetic analysis and sequence alignment of 23 coronaviruses from various species. We
found three coronaviruses from bat (96%, 88% and 88% for Bat-Cov RaTG13, bat-SL-CoVZXC12 and
bat-SL-CoVZC45, respectively) have the highest genome sequence identity to SARS-CoV-2 (Eig._1A).
Moreover, as shown in Eig. 1B, Bat-Cov RaTG13 exhibited the closest linkage with SARS-CoV-2.
These phylogenetic evidences suggest that SARS-CoV-2 may be evolved from bat CoVs, especially
RaTG13. Among all coronaviruses from human, SARS-CoV (80%) exhibited the highest genome
sequence identity to SARS-CoV-2. And MERS/isolate NL13845 also has 50% identity with
SARS-CoV-2." For pangolin: (Zhang et al. 2020) - Figure 3

Bpeme 3a pennukauus

: (Schneider et al. 2012) - “Previous experiments had revealed
that virus is internalized within 15 min” and (Ng et al. 2003) - “Within the first 10 min, some virus
particles were internalised into vacuoles (arrow) that were just below the plasma membrane surface
(Fig. 2, arrows). ... The observation at 15 min postinfection (p.i.), did not differ much from 10 min p.i.
(Fig. 4a)"
[epuos Ha 3aTbMHenue: (Schneider et al. 2012) - “SARS-CoV replication cycle from adsorption to
release of infectious progeny takes about 7 to 8 h (data not shown).” and (Harcourt et al. 2020) -
Figure 4 shows virions are released after 12-36 hrs but because this is multi-step growth this
represents an upper bound for the replication cycle.
BspueHo yueno: (Hirano et al. 1976) - “The average per-cell yield of active virus was estimated to be
about 6-7x 102 plaque-forming units.” This data is for MHV, more research is needed to verify
these values for SARS-CoV-2.

KneTtka rocTonpueMHuK

Tun: (Shieh et al. 2005) - “lmmunohistochemical and in situ hybridization assays demonstrated
evidence of SARS-associated coronavirus (SARS-CoV) infection in various respiratory epithelial cells,
predominantly type Il pneumocytes, and in alveolar macrophages in the lung.” and (Walls et a

2020) - “SARS-CoV-2 uses ACE2 to enter target cells” and (Rockx et al. 2020) - “In

SARS-CoV-2-infected macaques, virus was excreted from nose and throat in absence of clinical
signs, and detected in type | and Il pneumocytes in foci of diffuse alveolar damage and mucous
glands of the nasal cavity....In the upper respiratory tract, there was focal 5 or locally extensive
SARS-CoV-2 antigen expression in epithelial cells of mucous glands in the nasal cavity (septum or
concha) of all four macaques, without any associated histological lesions (fig. 21).”

Bpoii Tun | v Tun |l nHeBMOUUTI 1 ansenoapHu Makpodaru:: (Crapo et al, 1982) - Table 4 and
(Stone et al. 1992) - Table 5

Enutensu kneTku B MykosHuTe xnesu, 6poil u obem: (ICRP 1975) - surface area of nasal cavity,
(Tos & Mogensen, 1976) and (Tos & Mogensen, 1977) - mucous gland density, (Widdicombe 2019)
- mucous gland volume, (Ordofiez et al. 2001) and (Mercer et al. 1994) - mucous cell volume. We
divide the mucous gland volume by the mucous cell volume to arrive at the total number of
mucous cells in a mucous gland. We multiply the surface density of mucous glands by the surface
area of the nasal cavity to arrive at the total number of mucous glands, and then multiply the total
number of mucous glands by the number of mucous cells per mucous gland.

06eM Ha tun |l nHeMoumTuTe: (Fehrenbach et al. 1995) - “Morphometry revealed that although
inter-individual variation due to some oedematous swelling was present, the cells were in a normal
size range as indicated by an estimated mean volume of 763 + 64 ym*"


http://dx.doi.org/10.15585/mmwr.mm6912e3
http://dx.doi.org/10.15585/mmwr.mm6912e3
https://doi.org/10.1056/NEJMc2004973
https://doi.org/10.1056/NEJMc2004973
https://doi.org/10.1016/S2468-1253(20)30083-2
https://doi.org/10.1016/S2468-1253(20)30083-2
https://www.ncbi.nlm.nih.gov/pubmed/5920335
http://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51
https://doi.org/10.1101/2020.03.09.20033357
https://doi.org/10.1126/science.abb3221
https://doi.org/10.1126/science.abb3221
https://www.ncbi.nlm.nih.gov/pubmed/32080990
https://doi.org/10.1056/NEJMoa2001017
https://www.nejm.org/doi/full/10.1056/NEJMoa2001017#
https://doi.org/10.1016/j.jsb.2010.11.021
https://doi.org/10.1056/NEJMoa2001017
https://www.sciencedirect.com/science/article/pii/S0092867420302622#tbl1
https://www.sciencedirect.com/science/article/pii/S0092867420302622#tbl1
https://doi.org/10.1126/science.abb2507
https://doi.org/10.1016/j.jsb.2010.11.021
https://www-sciencedirect-com.ezproxy.weizmann.ac.il/science/article/pii/S1047847710003588?via%3Dihub#f0030
https://doi.org/10.1016/0042-6822(92)90521-p
https://doi.org/10.1016/j.jsb.2010.11.021
https://www-sciencedirect-com.ezproxy.weizmann.ac.il/science/article/pii/S1047847710003588?via%3Dihub#b0040
https://www-sciencedirect-com.ezproxy.weizmann.ac.il/science/article/pii/S1047847710003588?via%3Dihub#b0070
https://www-sciencedirect-com.ezproxy.weizmann.ac.il/science/article/pii/S1047847710003588?via%3Dihub#b0115
https://www-sciencedirect-com.ezproxy.weizmann.ac.il/science/article/pii/S1047847710003588?via%3Dihub#b0115
https://www-sciencedirect-com.ezproxy.weizmann.ac.il/science/article/pii/S1047847710003588?via%3Dihub#b0170
https://viralzone.expasy.org/764?outline=all_by_species
https://viralzone.expasy.org/by_protein/245
https://doi.org/10.1016/j.apsb.2020.02.008
https://doi.org/10.1016/j.apsb.2020.02.008
https://www-sciencedirect-com.ezproxy.weizmann.ac.il/science/article/pii/S2211383520302999#fig2
https://doi.org/10.1016/j.chom.2020.02.001
https://doi.org/10.1016/j.chom.2020.02.001
https://doi.org/10.1016/j.apsb.2020.02.008
https://www-sciencedirect-com.ezproxy.weizmann.ac.il/science/article/pii/S2211383520302999#fig2
http://dx.doi.org/10.2471/BLT.20.253591
http://virological.org/t/phylodynamic-analysis-176-genomes-6-mar-2020/356
https://doi.org/10.1128/JVI.00694-10
https://doi.org/10.1016/j.apsb.2020.02.008
https://www-sciencedirect-com.ezproxy.weizmann.ac.il/science/article/pii/S2211383520302999?via%3Dihub#fig1
https://www-sciencedirect-com.ezproxy.weizmann.ac.il/science/article/pii/S2211383520302999?via%3Dihub#fig1
https://doi.org/10.1016/j.cub.2020.03.022
https://doi.org/10.1128/JVI.01001-12
https://www.ncbi.nlm.nih.gov/pubmed/12966536
https://doi.org/10.1128/JVI.01001-12
https://doi.org/10.1101/2020.03.02.972935
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1348-0421.1976.tb00978.x
https://doi.org/10.1016/j.humpath.2004.11.006
https://www-sciencedirect-com.ezproxy.weizmann.ac.il/topics/medicine-and-dentistry/in-situ-hybridization
https://www-sciencedirect-com.ezproxy.weizmann.ac.il/topics/medicine-and-dentistry/sars-coronavirus
https://www-sciencedirect-com.ezproxy.weizmann.ac.il/topics/medicine-and-dentistry/alveolar-macrophage
https://www.sciencedirect.com/science/article/pii/S0092867420302622#tbl1
https://www.sciencedirect.com/science/article/pii/S0092867420302622#tbl1
https://doi.org/10.1101/2020.03.17.995639
https://www.ncbi.nlm.nih.gov/pubmed/7074238
https://www.ncbi.nlm.nih.gov/pubmed/1540387
https://www.icrp.org/publication.asp?id=ICRP%20Publication%2023
https://doi.org/10.1007/BF00453608
https://doi.org/10.1007/BF00455856
https://doi.org/10.1152/ajplung.00068.2019
https://www.atsjournals.org/doi/pdf/10.1164/ajrccm.163.2.2004039
https://www.ncbi.nlm.nih.gov/pubmed/8003339
https://doi.org/10.1002/ar.1092430107

06eM Ha aneenoapHute Makpodaru: (Crapo et al. 1982) - “Alveolar macrophages were found to be

the largest cell in the populations studied, having a mean volume of 2,491 um*”

KoHueHTpauus

HocornbTka, rbpnio, ekckpeMeHT U Xpayka: (Woelfel et al. 2020) - Figure 2. and (Kim et al. 2020)
- Figure 1 and (Pan et al. 2020) - Figure. We took the maximal viral load for each patient in
nasopharyngeal swabs, throat swabs, stool or in sputum.

OGpasyBaHe Ha aHTuTena - cepOKOHBepcvm

aj__mm) The seroconversion sequentlally appeared for Ab, IgM and then IgG with a medlan time
of 11, 12 and 14 days, respectively” and (To et al. 2020) - “For 16 patients with serum samples
available 14 days or longer after symptom onset, rates of seropositivity were 94% for anti-NP IgG
(n=15), 88% for anti-NP IgM (n=14), 100% for anti-RBD IgG (n=16), and 94% for anti-RBD IgM (n=15)"

: (Wu et al. 2007) - “Among 176 patients who had
had severe acute respiratory syndrome (SARS), SARS-specific antibodies were maintained for an
average of 2 years, and significant reduction of immunoglobulin G-positive percentage and titers
occurred in the third year.”

CTtabunHocT Ha BUPYCHUTE 4YaCTULM BB BbHLIHA cpega
[onyxueoT BLRXY NOBLPXHOCTY: (van Doremalen et al, 2020) - For half-lives we use
Supplementary Table 1. For time to decay from ~10*to ~10 TCID,,/L™" air or mL" medium, we use
the first time titer reached detection limit in Figure 1A for surfaces. For aerosols, we use ten
half-life values (1000-fold decrease from 10* to 10, meaning 10 halvings of concentration) from
Supplementary Table 1. More studies are urgently needed to clarify the implications of virion
stability on the probability of infection from aerosols or surfaces.

: (Moriarty et al. 2020) - “SARS-CoV-2 RNA was identified on
a variety of surfaces in cabins of both symptomatic and asymptomatic infected passengers up to 17
days after cabins were vacated on the Diamond Princess but before disinfection procedures had
been conducted (Takuya Yamagishi, National Institute of Infectious Diseases, personal
communication, 2020).”

““XapakTepuMcTM4YHA” nporpecusi Ha MH(eKUUATa NpPU eguH NaUneHT
Ry (Lietal. 2020) - “Our median estimate of the effective reproductive number, Re—equivalent to
the basic reproductive number (RO) at the beginning of the epidemic—is 2.38 (95% Cl: 2.04-2.77)"
and (Park et al. 2020) - “Our estimated RO from the pooled distribution has a median of 2.9 (95% CI:
2.1-4.5)."

Narenten nepuoga: (Li et al. 2020) - “In addition, the median estimates for the latent and infectious
periods are approximately 3.69 and 3.48 days, respectively.” and Table 1 and (He et al. 2020) - We
use the time it takes the infectiousness to reach half its peak, which happens two days before
symptom onset based on Figure 1b. As symptoms arise after 5 days (see incubation period), this
means the latent period is about 3 days.

WHky6aunore nepuog: (Lauer et al. 2020) - “The median incubation period was estimated to be
5.1 days (95% Cl, 4.5 to 5.8 days), and 97.5% of those who develop symptoms will do so within 11.5
days (Cl, 8.2 to 15.6 days) of infection. These estimates imply that, under conservative assumptions,
107 out of every 10 000 cases (99th percentile, 482) will develop symptoms after 14 days of active
monitoring or quarantine.” and (Li et al. 2020) - “The mean incubation period was 5.2 days (95%
confidence interval [CI], 4.1 to 7.0), with the 95th percentile of the distribution at 12.5 days.”
Undekumosen nepuoa; (Li et al. 2020) - "In addition, the median estimates for the latent and
infectious periods are approximately 3.69 and 3.48 days, respectively.” and Table 1 and (He et al.
2020) - We quantify the interval between half the maximal infectiousness from the infectiousness
profile in Figure 1b.

Opoabmxutentoct Ha Gonectra: (WHO 2020) - “Using available preliminary data, the median time
from onset to clinical recovery for mild cases is approximately 2 weeks and is 3-6 weeks for patients
with severe or critical disease”

Bpeme no avarHocTuumpate: (Xu et al. 2020) - We used data on cases with known symptom
onset and case confirmation dates and calculated the median time delay between these two
dates.

Case Fatality Rate: (ECDC geographic distribution of cases from 29/03/2020) - We use data from
all countries with more than 50 death cases and calculate the uncorrected raw Case Fatality Rate
for each country. The range represents the lowest and highest rates observed.

Infected Fatality Rate: (Verity et al. 2020) - “We obtain an overall IFR estimate for China of 0.66%
(0.39%,1.33%)" and (Ferguson et al. 2020) - “The IFR estimates from Verity et al.12 have been
adjusted to account for a non-uniform attack rate giving an overall IFR of 0.9% (95% credible interval
0.4%-1.4%)."
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