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Mpuiaoxenue
Supplement

OueHka AMHaAMUKU BbiABNeHUA XunsHecnocoobHoro SARS-CoV-2
(Coronaviridae: Betacoronavirus: Sarbecovirus) B 6uonornyeckux oépasuax,
nony4eHHbIX oT naymeHToB ¢ COVID-19 B ycnoBusix ctauMoHapa,

KaK OA4HOro U3 nokasarenen MHOEeKLUMOHHOCTU BMpyca

Evaluation of the dynamics of detection of viable SARS-CoV-2
(Coronaviridae: Betacoronavirus: Sarbecovirus) in biological samples obtained from
patients with COVID-19 in a health care setting, as one of the indicators
of the infectivity of the virus

Taomuua I11. OaNroHyKJI€OTH/IbI, MCIIOIB30BAHHBIE 1151 OIleHKH 3()(peKTHBHOCTH Pa3JIHYHBIX JOKYycoB reHoma Bupyca SARS-CoV-2
17151 BbISIBJIeHUs] HH(EKIMOHHOCTH BHpYca

Table S1. Oligonucleotides used to assess the effectiveness of various loci of the SARS-CoV-2 virus genome to detect the virus infectivity

HasBanwue, muresn HcTounuk
Target Reference

ORF1b-nsp14

HKU-ORF1b-nsp14F TGGGGYTTTACRGGTAACCT
HKU-ORF1b-nspl4R AACRCGCTTAACAAAGCACTC
HKU-ORF1b-nsp141P Cy5-TAGTTGTGATGCWATCATGACTAG-BHQ2
N gene (Nucleoprotein)

HKU-NF TAATCAGACAAGGAACTGATTA

HKU-NR CGAAGGTGTGACTTCCATG

HKU-NP Cy5-GCAAATTGTGCAATTTGCGG-BHQ2

WHO [16]

Envelope protein

E_Sarbeco F ACAGGTACGTTAATAGTTAATAGCGT

E Sarbeco R ATATTGCAGCAGTACGCACACA

E_Sarbeco_P1 Cy5-ACACTAGCCATCCTTACTGCGCTTCG-BHQ2
N gene (Nucleoprotein)

N_Sarbeco_F CACATTGGCACCCGCAATC

N_Sarbeco R GAGGAACGAGAAGAGGCTTG

N_Sarbeco_P Cy5-ACTTCCTCAAGGAACAACATTGCCA-BHQ2
RdRP gene

RdRp_SARSr-F GTGARATGGTCATGTGTGGCGG
RdRp_SARSr-R CARATGTTAAASACACTATTAGCATA
RdRp_SARSr-P2 Cy5-CAGGTGGAACCTCATCAGGAGATGC-BHQ2

CDC [17]

NSP1 Habop peareHToB ISl SKCTPaKLUK
1 KauYeCTBEHHOTO OIpeJIeTIeHHs
PHK xoponasupyca SARS-CoV-2 metonom
OT-ITLHP «SARS-CoV-2 FRT» npousBoncTsa
OI'BY «HULSM um. H.®. 'amanen»
Kit for SARS-CoV-2 RNA detection by RT-PCR
“SARS-CoV-2 FRT”, National Research Center
for Epidemiology and Microbiology named after
Honorary Academician N.F. Gamaleya
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Taf)mma T12. OcHOBHBIE XapaKTePUCTUKH HHP-HOJ’[O?KPITEJI];HLIX NAaIHEHTOB B 3ABUCUMOCTH OT THKECTH NMPH MOCTYNJICHUHN

Table S2. Characteristics of PCR-positive patients according to disease severity on admission to hospital

TsoxecTh TedeHus

0T HaYaJ1a CHMIITOMOB),
Me (IQR)

The first timepoint
(days from the onset of
symptoms),

Me (IQR)

Tlokaszarens Discase severity p (kputepnif)
Index nérkast (n =3) cpenueTshkénas (n = 347) spkénas (n = 234) p (test)
mild (n =3) Moderate (n = 347) Severe (n =234)
Kenuunst / Myxaussl, 1 (%) 2(66,7)/1(33.,3) 202 (58,2) / 142 (41,8) 137 (58,5) /97 (41,5) 1,000
Female / male, n (%) o)
Bospact, nonusix net, Me (IQR) 68 (58-69,5) 66 (55,5-76) 70 (62-80) <0,001*
Age, years, Me (IQR) (Manna—YurtHu)
(Mann—Whitney)
JleHb rocrimTaM3aum mocie 7 (6-7) 7 (5-8) 7(5-9) 0,775
MIPOSIBIICHHSI CHMIITOMOB, Me (Manna—YurtHu)
(IQR) (Mann—Whitney)
Day of hospitalization after
symptom onset, Me (IQR)
Juu rocniuranuzanun, Me (IQR) HU3Becrro / Known 3 Wssecrno / Known 222 HUssecrro / Known 153 0,142
Days of hospitalization, Me (100%) (64,0%) (65,4%) (Manuna—YurHn)
(IQR) 10 (7-10,5) 9(7-13) 10(7-14) (Mann—Whitney)
JleranbHbIX ciyuaes, n (%) WsBectro / Known 3 UsBectro / Known 240 Uszsectro / Known 172 0,021%*
Fatal outcome, n (%) 0(0,0) 9(3,8) 19 (11,0) (TOYHBIN KpUTEpHI
Durepa)
(Fisher’s exact test)

IlepBas Touka (CyTKH 8 (7,5-8) 8 (6-9) 8 (6-10) 0,782

(Kpackenna—Yoiutuca)
(Kruskell-Wallis)

Ct, Me (IQR)

31,01 (28,92-32,62)

31,50 (28,50-34,01)

31,75 (27,81-34,45)

0,821
(Manna—YutHu)
(Mann—Whitney)

Bupycnas Harpyska, ['9/mi,
Me (IQR)
Viral load, copies/ml, Me (IQR)

5,67 x 10*
(2,99 x 10— 4,29 x 10%)

3,26 x 10*
(4,59 x 10°— 2,79 x 10%)

2,93 x 10*
(3,53 x 10° — 4,04 x 10°)

0,764
(Manuna—YurHn)
(Mann—Whitney)

PCR+, n (%)

Nudexnunonnocts Bupyca, n (%) 0(0,0) 57 (16,4) 40 (17,1) 0,948
Virus infectivity, n (%) (TOYHBIH KpUTEpUH
Odumepa)

(Fisher’s exact test)

Bropas Touka (CyTKH OT Ha4ya- n=3 n=331 n=216 0,583

sna cumnrTomoB), Me (IQR) 11 (10,5-11,50) 11 (9-13) 11 (9-13) (Kpackena—Yommuca)

Second timepoint (days from (Kruskell-Wallis)

onset of symptoms), Me (IQR)

TP+, n (%) 1(33.,3) 181 (54,7) 125 (57,9) 0,537

(Tounsrii Tect Pumepa)
(Fisher’s exact test)

Ct, Me (IQR)

32,02 (29,01-34,28)

32,42 (29,96-34,48)

0,316
(Mannra—YutHn)
(Mann—Whitney)

Bupycnas Harpyska, I'9/mi, Me
(IQR) .
Viral load, copies/ml, Me (IQR)

2,04 x 10
(2,76 x 10° — 1,38 x 10)

1,40 x 10*
(1,99 x 10° — 8,58 x 10%)

0,361
(Manna—YurtHu)
(Mann—Whitney)

Me (IQR)
Third timepoint (days from
onset of symptoms), Me (IQR)

HNupexunonnocts Bupyca, n (%) H3BectHo / Known 1 H3Becrno / Known 181 H3Becrno / Known 125 0,228
Virus infectivity, n (%) 0(0,0) 19 (10,5) 8 (6,4) (TOYHBIN KpUTEPHIL
Durepa)
(Fisher’s exact test)
Tperbst TOUKa (CYyTKH n=1 n=134 n=91 0,057
0T Ha4aJ1a CHMIITOMOB), 13 (11-15) 14 (12-16) (ManHa—YuTHn)

(Mann—Whitney)
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TsaxecTh TeueHHUS

TMokazarenb Disease severity p (Kputepuii)
Index nérkas (n = 3) cpennerskénas (n = 347) Tskénas (n = 234) p (test)
mild (n =3) Moderate (n = 347) Severe (n = 234)
TILIP+, 1 (%) 0(0,0) 75 (56,0) 55 (60,4) 0,441

PCR+, n (%) (rounslii Tect dumniepa)

(Fisher’s exact test)

31,33 (28,71-34,29) 0,254
(ManHa—YuTHn)
(Mann—Whitney)

2,11 x 10* 0,178
(2,93 x 10°-2,92 x 10°) (Manuna—YurHn)
(Mann—Whitney)

Ct, Me (IQR) - 32,64 (29,67-34,81)

BupycHnas Harpyska, ['9/mi, Me - 1,42 x 10*
(IQR) (1,61 x 10° — 8,44 x 10%)
Viral load, copies/ml, Me (IQR)

Ipumeuanmne. [1py cpaBHEHUH KOTOPT I10 TSHKECTH HE YUUTBIBAIUCH JIETKHE MaueHTsl. [TL[P+/— — monoXuTebHbIH/OTpULIATEIbHBIN TECT ITOJIUMepas3-
HOW 11enHo#t peakiun. *p < 0,001 mpu pacuére ¢ ucnonp30BaHUEM Kputepus MaHHa—YUTHH.

Note. Comparison of severity cohorts did not include patients with mild disease. PCR+/— indicates positive/negative polymerase chain reaction test.
*p <0.001 when calculated using the Mann—Whitney test.

Tabauna I13. Ces3b HH(peKIMOHHOCTH BHPYca ¢ pa3JiM4YHbIMU XapakTepucTtukamu I P-nonoxuTensubix nanuentos COVID-19 (n = 312)
Table S3. Correlation of virus infectivity with different characteristics of PCR-positive COVID-19 patients (n = 312)

uronaruueckuii apdext

Cytopathic effect
Ioka3arens p (xpurepuii)
Index OTpHLATETbHbIH HOJIOKHTETbHBIN p (test)
negative positive
(n =487 (80,82%)) (n=97(19,18%))
XKenmunsl / Myxuaussl, n (%) 281 (57,7) /206 (42,3) 60 (61,9) /37 (38,1) 0,499
Female / male, n (%) oA
Bospacrt, nonusix siet, Me (IQR) 67 (57-79) 67,5 (61,5-78) 0,478
Age, years, Me (IQR) (Mauna—YuTHH)
0,478
(Mann—Whitney)
Tsxects, n (%) 3(0,6) /290 (59,5) / 194 (39,8) 0(0,0)/57 (58,8) /40 (41,2) 0,948

N€rKas/cpeqHeTsKENast/ TsoKeEnas
Disease severity, 1 (%)
mild/moderate/severe

TOYHBIN KpuTepuit duiepa
M KpUTEP P
(Fisher’s exact test)

CyTKH OT Hayajia CHMIITOMOB

1o ananm3a, Me (IQR)

Days from the onset of symptoms
to analysis, Me (IQR)

8 (6-10)

7(5-9)

<0,001*
(Manna—YuTHH)
(Mann—Whitney)

Ct, Me (IQR)

32,25 (29,68-34,74)

26,14 (23,81-28,86)

<0,001*
(ManHa—YuTHn)
(Mann—Whitney)

Bupycnas narpyska, ['9/mi, Me (IQR)

Viral load, copies/ml, Me (IQR)

1,71 x 10*
(2,97 x 10° - 9,76 x 10%)

1,09 x 106
(2,34 x 10° — 5,50 x 10°)

<0,001*
(ManHa—YuTHN)
(Mann—Whitney)

CwmeprenbHslii ucxon, 1 (%)
Fatal outcome, n (%)

UssectHo / Known 348
18 (5,2)

UssectHo / Known 67
10 (14,9)

0,007*
(Tounsrii Tect Pumepa)
(Fisher’s exact test)

Mpumeuanne. *p < 0,001 npu pacuére ¢ UCMONBE30BaHHEM KpUTEepHss MaHHa—YUTHH.

Note. *p <0.001 when calculated using the Mann—Whitney test.
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Taf)mma 114. Ouemca l/lHq)eKIIl/IOHHOCTl/l BHpYCa B rpynmnax HaﬁHlOlIeHl/lﬂ B 3aBUCHMOCTH OT CPOKOB IroCliMTAJIM3allU1 U THKECTH

Table S4. Evaluation of the of the virus infectivity in the observation groups depending on the duration of hospitalization and disease severity

MH}pekunoHHOCTh BUpyca

Yutun)
P (Mann—Whitney test)

Ioka3arens NIPY TOCIMTAIU3ALUN I'pynna cpeqHeTsKEnbIX I'pynna Tsxénbix p (xputepuii MaHHa—YUTHH)
Index Virus infectivity during Moderate Severe p (Mann—Whitney test)
hospitalization

n Her/no 290 194 -
Ja/yes 57 40 -

Bospacr, net, Me (IQR) Her/no 65,5 (55-76) 70 (61-81) 0,001*

Age, years, Me (IQR) Jla/ yes 66 (60-76) 71,5 (64-80) 0,103

P (kpurepuii ManHa— - 0,505 0,600 -

YutHn)

P (Mann—Whitney test)

CyTku OT Havana Her / no 8 (6-10) 8 (6-10) 0,843

cumntomoB, Me (IQR)

Days from onset of Ha/yes 7(5-9) 7,5 (6-9) 0,241

symptoms, Me (IQR)

p (kputepuii Manna— - 0,010* 0,571 -

Yurun)

p (Mann—Whitney test)

JKeHImuMHbI / My>X4nHBI, Her /no 68 (58,1)/49 (41,9) 85 (61,2) / 54 (38,8) 0,633 ()

n (%

Fffrrfgle/ male, 1 (%) Ha/yes 13 (59,1) /9 (40,9) 13 (54,2) /11 (45,8) 0,791 ()

P (xputepuii Manna— - 0,932 0,519 -

YurHn)

P (Mann—Whitney test)

Ct, Me(IQR) Her/no 32,05 (29,69-34,64) 32,56 (29,67-34,93) 0,389
Ja/yes 26,55 (23,54-29,28) 25,95 (24,31-28,27) 0,491

P (xputepuii Manna— - <0,001* <0,001* -

YutHn)

P (Mann—Whitney test)

BupycHas Harpy3ka, Her / no 1,85 x 10* 1,49 x 10* 0,547

I'9/mn, Me (IQR) (3,33 x 10°* - 7,98 x 10%) (1,96 x 10° — 1,41 x 10%)

ma(lll(‘)’;‘;’ copies/ml, Jla/ yes 1,20 x 10° 9,68 x 10° 0,792

(2,34 x 10° — 5,55 x 10°) (2,11 x 10°— 5,79 x 10%)
p (kputepuii Manna— - <0,001* <0,001* -

Ipumeuanne. *p < 0,001 npu pacuére ¢ ucronb30BaHUEM KpuTepuss MaHHa—YUTHU.

Note. *p <0.001 when calculated using the Mann—Whitney test.
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TaﬁJmua I15. OcHOBHBIE CTATHCTHYECKHE XapPaKTePUCTHKH TECTOB, MOJYYECHHbIC C IOMOIIbLI0O AaHAJIN3Aa BBIZKHBA€MOCTH Kalmal-la—Maiflepa

Table SS. Main statistical characteristics of tests obtained using Kaplan—Meier survival analysis

Q,, nenp Q,, nenp
(75% ob6pa3ioB 66U (25% obpa3toB ObUH
MOJIOKUTEBHBI (HITH TOJIOKUTETBHBI (HITH N o N
ITo3utuBHOCTH TECTA, HHEHAMONHLT) OB HHEKIHONHET) FOTBIIE % MOXKHUTHS, % IOXKHUTHUS, % MoXUTHSA,
XapaxrepucTuka Me, nueit (95% A1) aem...) ? uem...) > 0-ii neHp 7-i neHp 14-it nenp
Characteristics Test positivity, Me, Q., day (7 50/' '(') £ samples Q., day 2 50/' '(') £ samples % survival, % survival, % survival,
days (95% CI) » Weyre o ol samp » day (2576 ol samp 0™ day 7" day 14" day
positive (or were positive (or
infectious) for longer infectious) for longer
than...) than...)
JKuznecrnocobHOCTH 8(7,77-8,24) 6 10 71,00 11,60 2,27
Viral viability
HKU-ORF1b 11 (10,30-11,70) 8 16 85,65 36,71 15,84
HKU-N 11 (10,42-11,58) 8 15 87,09 33,24 9,84
E_Sarbeco 13 (12,25-13,75) 9 19 90,42 49,61 23,68
N_Sarbeco 12 (11,29-12,72) 8 17 90,03 42,28 19,09
RdRp 9 (8,59-9,41) 7 13 82,91 23,33 2,66
NSP1 11 (10,41-11,59) 8 14 86,31 30,02 8,21

HNpumeuanne. 95% AU — 95% noBepuTenbHbIH HHTEPBAIL.

Note. CI — confidence interval.

Tabauua I16. CpaBrHenne Ct, noxy4eHHOii ¢ HCI0/Ib30BAHHEM Pa3HbIX POTOK0/10B naeHTHGHKauuyu BupycHoii PHK nus odpa3suos
¢ HHQEKIHOHHBIM H HeMH(EKIMOHHBIM BHPYCOM

Table S6. Comparison of Ct obtained using different viral RNA identification protocols for samples with infectious and non-infectious virus

IIpotokon BeisiBnenus PHK TP+, n TP, n p (xpurepuit Manna—Yurtan)
RNA detection protocol PCR+, n PCR-, n Ct, Me (IQR) Ct, M (SD) p (Mann—Whitney test)
HKU-ORF1b nnexnmonnsIit 65 3 24,40 (20,87-29,15) 24,59 (7,6) 0,0033
HKU-ORF1b infectious
HKU-ORF1b nenndexunonusIit 407 96 28,74 (23,75-32,39) 24,32 (12,4)
HKU-ORF1b non-infectious
HKU-N nadexunonnstii HKU-N 68 - 26,13 (24,00-31,00) 27,64 (5,5) 0,7069
infectious
HKU-N nenH}eKMoHHbINH 346 157 28,46 (0,00-32,92) 21,46 (14,9)
HKU-N non-infectious
E_Sarbeco nndexponnsiit 68 - 23,00 (21,00-28,00) 24,45 (5,4) <0,0001
E_Sarbeco infectious
E_Sarbeco HenmHpekunoHHbIH 442 61 28,69 (24,94-32,04) 25,96 (10,6)
E_Sarbeco non-infectious
N_Sarbeco nnpexuroHHbII 66 2 27,96 (25,00-31,00) 27,11 (6,2) <0,0001
N_Sarbeco infectious
N_Sarbeco HenH}peKIMOHHBIH 422 81 32,47 (28,19-35,12) 27,52 (12,5)
N_Sarbeco non-infectious
RdRp nHbeKmMoHHbIIH 66 2 34,00 (32,00-35,23) 32,66 (6,4) 0,7138
RdRp infectious
RdRp HenHbexunoHHbIi 327 176 34,66 (0,00-37,66) 23,73 (17,6)
RdRp non-infectious
NSP1 nnpexkmoHHbIH 68 - 26,79 (25,08-30,84) 27,68 (4,1) <0,0001
NSP1 infectious
NSP1 HenH}peKIMOHHbIH 474 29 32,72 (29,59-34,81) 30,49 (8,2)
NSP1 non-infectious

Mpumeuanne. [TL{P+/— — nonoxxuTenbHbIH/OTPULIATEILHBIH TECT OIMMEPA3HOH LHEITHOH peaKIHu.

Note. PCR+/— indicates positive/negative polymerase chain reaction test.
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Tadauua I17. OcHoBHbIe XapakTepucTHKH ROC-KpHBBIX /1151 onpeesieHHs1 HHPEKIMOHHOCTH BUpYyca Ha ocHoBe pe3yiabraroB OT-IILIP,
MOCTABJIEHHBIX HA pa3juuHblie pparmenTsl SARS-CoV-2

Table S7. The main characteristics of ROC-curves for determining the infectivity of the virus based on the results of RT-PCR tests targeting

different fragments of SARS-CoV-2 genome

HO‘I‘SZZ;“" HKU-ORF1b HKU-N E_Sarbeco N_Sarbeco RdRp NSP1
ITnotmaas mojx KpUBOM 0,690 0,682 0,718 0,789 0,720 0,772
AUC
CrannapTHas ommbka 0,038 0,035 0,034 0,026 0,032 0,028
Std. Error
95% 0,616-0,764 0,615-0,750 0,651-0,784 0,738-0,840 0,658-0,781 0,718-0,826
JIOBEpUTEIbHBIN
HHTEPBAJ
95% confidence
interval
p-3Ha4YCHHE < 0,001 < 0,001 < 0,001 < 0,001 < 0,001 < 0,001
p-value
Cut off 27,31 33,61 25,76 30,46 35,05 29,51
UyBCTBUTENBHOCTH, % 66,58 64,74 69,00 72,75 69,42 73,00
Sensivity, % (61,87-70,99) (59,57-69,59) (64,54%-73,14) (68,31-76,78) (64,22-74,16) (68,83-76,80)
Crieniu¢uaHocts, % 66,15 64,71 69,12 72,73 74,21 73,53
Specificity, % (54,04-76,47) (52,84-75,00) (57,36-78,83) (60,96-82,00) (62,57-83,25) (61,99-82,55)

Mpumeuanne. OT-IILP — monmmepa3Has nienHas peakys ¢ 00paTHONW TPaHCKPUIIIHEH.

Note. RT-PCR — polymerase chain reaction with reverse transcription.
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Puc. IT1. YyBcTBUTENBHOCTD M CIENU(GUIHOCTH TS pa3nndHbix 3HadeHui cut off: A— HKU-ORF1; B — HKU-N; C — E_Sarbeco;
D —N_Sarbeco; E — RdRp; F — NSP1.
Fig. S1. Sensitivity and specificity for various cut-off values: A— HKU-ORF1; B — HKU-N; C — E_Sarbeco; D — N _Sarbeco; E — RdRp;
F - NSP1.



