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# E: [84] 48T HCoV-OC43 VR1558 ¥R A2 R B A B 4m it & ¥ 84 B 4m 0, o 22 3L 5 o 2 A%
s ie., [5i%]) 4k § ARMRC-5. HRT-18. Huh7. Huh7.5. RD. HeLa). AR Kzh¥
(LLC-MK2. Vero)#F=v & X 44 (17Cl-1. Mv.1Lu. BHK-21. BHK-21-APN. Neuro 2a)#j 13 #F @
fe %, 4 HCoV-OC43 VRI1558 #k & # J’.L,é‘ﬂ}]b ., oA TREEESNE ML R TN
(cytopathic effects, CPE), F| &AM EREFR LML LiF, @il Lo T 284 FT R4 X
JR_JL (reverse transcription quantitative real-time PCR, RT-qPCR) Y& 7| % & RNA AZBA#% M 44 F A0, @it
IR 25 ¥ SR A L 3% I B 2 7 & (tissue culture infectious dose 50%, TCIDso) M| & FL A & # 48 /) 49 7& 9% 7
BE, 2HRELFD N F A, [ 3R] HCoV-OC43 VR1558 ¥Rk # b ik RE A+ B kR4 13 #F
Wi A G RULRE CPE, 22 RN AWK E. %, TREPLEFHIE;, £+, MRC-5.
Mv.1Lu. HeLa & 17CI-1 4 #k#m}it. CPE & BL& e, Bz 72 h W BP T ML Z| ﬂfué‘) miem®, 3
tutmfe B 2R E 120 h A 6432 2|80 .49 CPE, H HRT-18 5 Huh7.5 49 CPE & %. RT-qPCR %
REY, REREEH 240 ABRENK EFRANE, 1243 55460018 5 AR N HR
Fl; ., B % Huh7.5 @85 24 h £ 2] &% (107 copies/mL); & # 17CI-1. BHK-21-APN.

Mv.1Lu. BHK-21 #8}&,/& 48 h |3k &% (10’-10° copies/mL); % 4 MRC-5. LLC-MK2. Neuro 2a.
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Vero 28 Jit)& 72 h iA 2] B %) &% (10°~10° copies/mL); & # HRT-18. HeLa. Huh7 vA % RD % jit.
J& W IR B UAAE 96 h /5 7 A %] Z%(108-10° copies/mL). TCIDso#M|25 R 27, RS 24 h Atkik
gk, 23K 3| S0 TR 5 EE AR B4 BHK-21-APN 48/i/5 48 h i£ £4(2.68x10" TCIDs¢/mL);
BHK-21. Neuro 2a /£ & % /& 72 h iA%{#(10°~10" TCIDsy/mL), # MRC-5. 17Cl-1. HeLa. Huh7.
Huh7.5. Mv.1Lu. LLC-MK2 % RD %8, T 2 % /& 96 h i 3| & 4444 (10°-10° TCIDsy/mL), Vero %@
foE R 5 120 h 3] ik 9% {5 (10° TCIDsy/mL), # HRT-18 %@ Jo ] £ & 4 /5 144 h ik 3] 9% {4
(10° TCIDsymL). [#4#1 HCoV-OC43 VR1558 ¥R B A & i o) e R Fe i, s & A 2 R R AY B ok
B 13 MmIC A G ¥R 24 h Mtk F 434 7A, (245 P He)at 18 RE) . &R &R A iE AT A F)
10® TCIDso/mL (/£ MRC-5 #= HRT-18 4@ fL). #ZAF 7 A FEATF BTG R R F 0C43 69 FHl 4548, R
F R AL B T B AL IR B 2 4 I R I R AR S

FHEIR] . AERAE OC43; VRISSS #k; it im T2 AZBRIE M4k, F 340 2035 R R & 7

Cytopathic effects and replication kinetics of HCoV-OC43
VR1558 strain in cell lines derived from different species
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Abstract: [Objective] To study the cytopathic effects (CPE) and replication characteristics of
HCoV-OC43 VR1558 strain in cell lines derived from different species. [Methods] Thirteen cell
lines from humans (MRC-5, HRT-18, Huh7, Huh7.5, RD, and HeLa), non-human primates (LLC-
MK2 and Vero), and rodents (17Cl-1, Mv.1Lu, BHK-21, BHK-21-APN, and Neuro 2a) were
selected and infected with HCoV-OC43 VR1558 strain. CPE were observed for several consecutive
days. Virus-infected cells and supernatants were collected daily. RT-qPCR was conducted to
monitor the changes in viral RNA copy number. The load of viruses with infectious ability was
determined based on the tissue culture infectious dose 50% (TCIDs), and the kinetic curves of
viral replication in different cell lines were established. [Results] Following infection with HCoV-
0OC43 VR1558 strain, CPE were observed in all the 13 cell lines. CPE primarily manifested as cell
aggregation, shrinkage, rounding, and detachment. CPE appeared early in MRC-5, Mv.1Lu, HeLa,
and 17CI-1 cells, being noticeable within 72 h post-infection (hpi). The virus induced CPE in other
cell lines after 120 hpi, and CPE were the mildest in HRT-18 and Huh7.5 cells. RT-qPCR results
indicated that the viral RNA copy number increased most significantly within 24 hpi, although the
time to reach the peak and the peak copy number varied among cell lines. Specifically, the RNA
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copy number in Huh7.5 cells reached the peak (107 copies/mL) at 24 hpi, and that in 17CI-1, BHK-
21-APN, Mv. 1Lu, and BHK-21 cells reached the peaks (107 to 10° copies/mL) at 48 hpi. In MRC-5,
LLC-MK2, Neuro 2a, and Vero cells, the replication peaks (10° to 10° copies/mL) occurred at
72 hpi. In HRT-18, HeLa, Huh7, and RD cells, the viral RNA copy number peaked after 96 hpi,
reaching 10® to 10° copies/mL. TCIDsassay results demonstrated rapid viral proliferation within
24 hpi, while the time to reach the peak titer and the peak titers varied. The peak titer (2.68x
107 TCIDso/mL) in BHK-21-APN cells was observed at 48 hpi. In BHK-21 and Neuro 2a cells, the
peak titers (106 to 10’ TCIDso/mL) were observed at 72 hpi. In MRC-5, 17CIl-1, HeLa, Huh7,
Huh7.5, Mv. 1Lu, LLC-MK2, and RD cells, the peak titers (10° to 10® TCIDso/mL) were observed
at 96 hpi. In Vero cells, the virus strain reached the peak titer (10° TCIDso/mL) at 120 hpi, while the
strain reached the peak titer of 10° TCIDsy/mL in HRT-18 cells at 144 hpi. [Conclusion]
HCoV-OC43 VRI1558 strain exhibits a wide spectrum of cell tropism, demonstrating rapid
replication and proliferation within 24 hpi across 13 cell lines derived from various species.
However, the time to reach the replication peak varied among different cell lines. The highest viral titer
achieved was 10® TCIDs¢/mL, observed in MRC-5 and HRT-18 cells. This study provides experimental
reference for further investigation of the replication characteristics, infection mechanism, and
pathogenicity of HCoV-OC43, as well as for the screening and evaluation of antiviral drugs.

Keywords: human coronavirus OC43; VR1558 strain; cytopathic effects; nucleic acid copy
number; tissue culture infectious dose 50%
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s T B Y A A2 G E B SR AR R R Y =
Bl 77 IR B FE A T A0 P R A AR A
i, AT DL A v 7 A R B K A RIS S T i R
il LR AT, BE NS B WL B AR R e
PR EOR SRR, EA 2R MRIE T
HCoV-OC43 7 A [R] 40 M v 19 8% Ut & il 45
PEDO20 i, Schirtzinger 45 5% F A\ B 9 4
Ffl (HRT-18) . A JV& Jii 4 ffd (MRC-5) 5 9 Y 2 M
B 41 g (Vero E6) 3 Fh 41 I8 & £ i T HCoV-
0C43 1} SARS-CoV-2 #5255 B 75 48 Jif 5 2%
KA 180 12805 T ) S ) 1S5 Savoie %5 2% A
JHF 9 40 M (Huh7.5) . A\ B i 40 g (HRT-18) .
MRC-5 5 Vero 40 2 WF 5% T K 25 10 8 e & 1l
Fetke, JRRAL TR R IR AR ME, BN T 33 °C
FEAER SRR, R MRC-5 fil HRT-18 AJ 3k
15 =5 BE HCoV-0C43!' . Bracei "8 H A
18 2 WL PRI 6 40 L (RD) . AR Jili 448 Jifd (MRC-5)
SR b H 40 B (M. 1Lu) Kz T8 707 6% B 48 i (LLC-
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M, A TR R A B RO . SR,
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FEEZES . AMORIE S A AR L A D 7
AN, UHEHTVEITE. Hit,
HCoV-OC43 J2% YL 7 [v] 241 Jifd (1) &2 il 3% 5 3
£ g 8 A BE LA S A T i 24 L v R AR A B
I B 7 A (0] B AN B, AT A TR — oY
& Z v % HCoV-0C43 VR1558 # 7 A [a] 41 it
W R R AT R LR

AHBRGEIERE 13 FhAS R FE 5 2 20 5 A 4
Wiz, 2395k T A(MRC-5, HRT-18, Huh7.
Huh7.5, RD. HeLa). 4F A & K231 #) (LLC-
MK2. Vero). FIm§ii2E5h4(17Cl-1. Mv.1Lu,
BHK-21, BHK-21-APN. Neuro 2a), 435t 3%
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AHIFSE T FH B 40 B 2 e ] 9 s 0 97 4 1
HhC e B TS o T N 2B R RO R AR, il
HEH 10% BG4 1175 (Omega 22 H])AY DMEM 13
F#3(Gibeo A )T 37 °C. 5% CO, B F# 4 rh &%
Fro Hor, OB RGBS SOV R R 4 L (RD) |
N S0 40 i (HeLa) . &I 4F A5UR I b 5L 200 it
(BHK-21), fH 4% 5 41 il (LLC-MK2) ¥ Il [ 55
] 7Y 1% 55 W £ 6K P o> (American Type Culture
Collection, ATCC); A JIT 4 4fl ifd (Huh7.5) g A
Apath A H], A JHE 48 i (Huh7) 1 F H 4% JCRB
AR L, BRI R A0 (My. 1 o) [
Fhe Be s SR R Y OR0ZE DL S AR, /DN BRUARG
T 22988 41 g (Neuro 2a) 1 [ iRV P84 fn Bk
ABRAF /NG R ET dE A0 L (17C1-1) . ATl
H W A (HRT-18) . #54 APN SZ K11 6 B
BLET 4520 i (BHK -2 1-APN) 4 i ) M S R X
AP EG ;s NI Z0HE(MRC-5) 5 E I 24
B 20 i (Vero) 418 [ ATCC, b at i A M Rk
AR\, HCoV-OC43 VR1558 Bk [1 ATCC,
F H 9 T 97 4 o) o o 7 T 9y 4 ol 9 i
SHEARTRE,
1.2 HCoV-OC43 VR1558 #k =L 4MAf

B 13 FRENA LA 4x10° 40 j0/AL3EFR T 24 fL
#e, 500 uL/AL, T 37°C. 5% CO, B4 5
Fi. RIS IR & 80%-90% IS G, Wk
FRHE, PR EEE MOI 2 0.01 AR 2 )2
Mo, 33 °CWLRf2h, 2h 5, WHIGEEK,
ek A 500 pL & 2% FBS BY R FR 3, 33 °C .
5% COL &1 PSR . BN EEMN 2 h Je e Ly
0h, Zrilfisk 24, 48, 72, 96. 120, 144 h )
M EIEREAS, A7 T80 °C,
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1.3 ZAPEFRIE N

HCoV-OC43 VR1558 ¥ aE/Bdef5 550 24 h
P20 Bt T3 I AUBE (Olympus 23 Rl R WL,
5 RGN R B AN X B AT H, A A e B
S . ARB L MERR L TR AE IS A S R A
T AR AR AR
1.4 ERWEEE PCR &N

R A A SA% IR B U (75 22 R BERH A FR
IS FEDIRBUR R RNA, $%18 HCoV-0C43 %t E
I RT-qPCR J5iL I dp A% R A 2, R p
FNEH, 515K F (5’ -GCTCAGGAAGG
TCTGCTCC-3") #1 R (5'-TCCTGCACTAGAGG
CTCTGC-3"), #%I'J¥%1 FAM TTCCAGATCT
ACTTCGCGCACATCC-TAMRA ., i i AgPath-
ID™ One-Step RT-PCR Reagents iz 7] £ (Thermo
Fisher 2\ w]) Ut B A5 BC il SO W A& R . PCR KW 5%
. 45 °C 10 min; 95 °C 15 min, 95 °C 15 s,
60 °C 45 s, 3L 40 MER ., BIFEARK 3 NE
fL, i brERZE C1=33.616-3.404 1g copies/uL
THAAZ RS DU, SR 3 K,
1.5 F #2H R 15 5 B350 2 (TCIDso)
TERE

¥ BHK-21 4 1 LA 2x10* 47100 pL $EFH T
96 fLMHF, FE 37 °C. 5% CO, X1 FiFH &
80%—-90%I_ & JE o FRTEFEARRRL 1 s, i
JCIiiE DMEM LA 1:10 fENRIAFR BT 10 £%
FEBRRER RS, Mk E 8 MR, R
TR PAEEFL 100 uL 42802 96 FUbP, AR
W6 NEAL, IFE 100 pL JCIMiiE DMEM 1E K
FHEXT RE . F A a5 720 B T 33 °CHE 9%, R
NRE AN ML AR N, T HEFMREE R RIS 6 Kid sk
A F PR BN M S RO LA, AR YE Reed-
Muench #3194 TCIDsg. BFHSCE S 3 UK,
1.6 Zitoth

K A GraphPad Prism 9.5 3447404 54
K., 25590 meantSD WL /R . 24 HLBER
H AR 2 7 2253 F (one-way ANOVA), HZH Heds
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K H ¢ #:5; (Student’s t-test). LA P<0.05 1E R4t
THee BB W2 R AR
2 HEREHMN
2.1 HCoV-OC43 VR1558 #k7E 13 Fh4H
AP AR B R

AT 1T HCoV-0C43 VR1558 #E7E 13 Fh4H
il 2 R B A R AR AN, AWFSE L MOIL Ry
0.01 JE&YL 13 Fh4HfL Z2(17Cl-1, MRC-5, HRT-18,
HeLa, Huh7. Huh7.5. BHK-21-APN. Mv.1Lu,
BHK-21, LLC-MK2, RD. Vero. Neuro-2a),
TE 33 °CoM N RE R E . TASFIBT[E] SR T 41

HCoV-OC43 VRI1558 #k & %t MRC-5,
HeLa. 17CI-1 DA& Mv.1Lu 41 2 )5, 48 hf#HnA]
WLEE S W] i iR A2, JF T 72 h 5 L4
5 (5 0 VR S L4 (B 1), Hir, HCoV-0C43
VR1558 #RJEYE MRC-5 &, 24 h fii o] W2 51 41
T B R AEAR BB S, 48 h J5 4t i 41 <
LRI — A PR AS B, 72 ho e 40 i A [ A
H AR B R4 i 7% . HCoV-0C43 VR1558 H4
YL 17C1-1 J5, 24 h M2 AN, 48 h )5
A HE B TR e IR AR 8], 72 h S 2 A
W RE . G4 B OE 75 . HCoV-0OC43
VR1558 k&Y% Hela Jii, 24 h B B04 0 2 )
MM SR SRR B4, 48 h J5 B8 42728 5 1) 41 i
Bhn, 72 h G4 aEAE S nEl. HCoV-0C43
VR1558 #R/E&GE Mv.1Lu J&i, 24 h Ja#l 36
FIANIE SR AE IS, 48 h )5 41 i 5B 45 45 46 PR 4 Jin
JAl, 72 h JE i — 2R . AR H AR

HCoV-OC43 VR1558 #£/8¢4t BHK-21 5 RD
MRS, 72 h AW FIRR GRS, B
£ 120 h Js#— 20l ; 1 LLC-MK2 5 BHK-
21-APN FEJEYL 5 120 h A W2 5] B & 1 40 B e
G (K 2), Horh, BHK-21 40 @ 5 P
ik . A25e, REFE—EIF 2804 PRI T IE
WA I, 120 h SR AS ], ER AR 4l i
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Mv.1Lu

Mock

BEl1 HCoV-OC43 VRISSS#KRE R4 R G 72 hAl ME B A AHFE . MRC-5. 17CI-1, HeLafll
Mv. I LuZfil il A4 < 10>~ 20 /L A 3 B Al e 24U B (B0K) . 10.01 MOIAYHCoV-0OC43 VR 1558 RIE G 41 iy
J&, TE33 °CHiFR144 h, 5324 WG B N VARG A2 (10%) . Hf R 100 pme A7 G572 h
fICPEJRS AR .

Figure 1 Cytopathic effects (CPE) observed 72 hours post-infection (hpi) with HCoV-OC43 VR1558 strain in
four cell lines. MRC-5, 17CI-1, HeLa, and Mv. 1Lu cells were cultured in 24-well plates at a density of
4x10° cells/well (day 0). Cells were infected with HCoV-OC43 VR1558 strain at a multiplicity of infection of
0.01 and incubated at 33 °C for 144 h. CPE were observed daily under a light microscope (10x). The scale bar
represents 100 um. The right panels show a zoomed view of CPE observed at 72 hpi.
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24 72 . 120 ) ) Zoom of 120
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LLC-MK2
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BHK-21-APN
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[E2 HCoV-OC43 VRI558HKREF 4k MM 7 5120 hAT W R 2R 4BAE7%EE . JBHK-21, RD. LLC-MK2F
BHK-21-APNZH it L 4x 10>/ 21 it /AL 10 2 BEAl 76 24 LA E (30K). 110.01 MOIfi) HCoV-OC43 VR1558Ff /2
YeApIn, 7E33 °CHFH 144 ho £:24 WG~ WA T WA AE(10%) . HBIR 100 pme Al Ay gk
H4Ji7120 hiCPEJRFRIA o

Figure 2 Cytopathic effects (CPE) observed 120 hours post-infection (hpi) with HCoV-OC43 VR1558 strain in
four cell lines. BHK-21, RD, LLC-MK2, and BHK-21-APN were cultured in 24-well plates at a density of
4x10° cells/well (day 0). Cells were infected with HCoV-OC43 VR1558 strain at a multiplicity of infection of
0.01 and incubated at 33 °C for 144 h. CPE were observed daily under a light microscope (10x). The scale bar
represents 100 um. The right panels show a zoomed view of CPE observed at 120 hpi.
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K ULAN A 45 % . RD A0/ GL S 72 h ol
HHMASIR . ARSER G, JEAEREER S L
120 h J5 97 28 4 i 45 248 e v e, I 1 B0
JEBL PSS . LLC-MK2 407845 120 h W
B I AR AY , RN S b FER f b B
{H 2 00 55 2] 41 Jif J5E 7% B %2 . BHK-21-APN 4 g
FEIRYL 72 h 5 AR, IR T A
HeF, HE 120 hmAsE—2E R, AT LBET -4
ez o= I Wi s ]

HCoV-OC43 VR1558 #£/&Y% HRT-18, Vero,
Neuro 2a. Huh7. Huh7.5 4HJitl)5, 57288 M &%
12, 120 h J5 A BRS040 1 A (1A 3).
HRT-18 4B IR 5 72 h A WLEE S5 7340 i 4
45, HEZ 120 h n] LSRG 40 0 A i SR AR T
P2 MR 5 Vero I AER 5L IS 72 h 4Hl
TS B IARFAE /N, 120 h BERAR I,
TR 1 A M A8 4 HE AR I T I B R R kL 5 Neuro 2a
A M AE S5 BB UL ST 72 h s AT DL 78 240 AN K )
AR IHIE A, 120 h B4 A ek g E— 20 1
Jn, AN, I REULEE 2 AH S B A0 I A 4R 5 AT
A AR 7% 5 Huh7 40 AR5 52 B 5 0T 4 i
A4 T AN M A B ;. Huh7.5 20 s SL IS 9%
AT, BN MELL S 1E B 40 B A
[

2.2 HCoV-OC43 VR1558 #k7E 13 #k4H
RPN ESIE

R HCoV-0C43 VR1558 FRTE 13 R4
AP B J1%, AR5 LL MOL 24 0.01 1
HCoV-OC43 VRI1558 BRIEEYL T 13 R4 &R, il
T EET N BB RT-qPCR 8 T A% R ¥ DA
SN LL T 5 TR B R KT 52 1 3 )
2% M EE B A S Y TCIDso % FE I
PR T BT B R IE M 8l 2%, FFxT
o B 114 DR B IR (] L 38 I A v e 1 e )
SRR T T T S (R 1),

RT-gPCR 5 i 75, HCoV-OC43 VR1558
PRAER YL 13 PP R, 24-48 h NI ATIER

PR EEAL R RS, Z 5 B R e i AT
S8, Hrf, 17CI-1, Huh?7.5 769 & B4 5
24 h A% R PE DU U KOIF i A5 8, 17C1-1
FEJKYL 5 48 h ik E|IE{H(6.52x10° copies/mL) (/&
4A . # 1); 1f Huh7.5 400G )5 24 h ik 5%
1% 55 i 5 06(1.78% 107 copies/mL) (&l 4B. % 1)
4k, HCoV-OC43 VR1558 ¥k AEREYY 9 ¥k 40 i
% (BHK-21, Mv.1Lu, BHK-21-APN, MRC-5,
LLC-MK2, Neuro2a, Vero, Huh7, RD)/5 48 h
N R TR P8 DU A e 3 K o Horp e R
Mv.1Lu, BHK-21 fil BHK-21-APN 5 48 h
IKFIEME , fF BHK-21 #1 Mv.1Lu Hp {5 2% iR
P DL 1 0] 35 5] 10° copies/mL (&l 4C . 4D),
7 BHK-21-APN ' ¥ R ¥ U1 % & {10 K
1.97x107 copies/mL (&l 4E. % 1), £ MRC-5.
LLC-MK2 . Neuro 2a fll Vero 1 72 h ik 3| I
B, B ILE 5 R 3.17x10° . 1.28x10°
6.91x10% 5 2.42x10° copies/mL (&l 4F . 4G).
&Yt Huh7 . RD. HRT-18 F1 HeLa J5 96 h ik
& WA, B ER ¥ UL AT B A 7.89x10°%
6.80x10% 1.71x10° F1 2.03x10* copies/mL ( &l
47-4M), H 7EJ& e HRT-18 J& A4 42 D1 %5 s i
i %% 7 T HeLa 400 .

TCIDs, M & %5 & & /&~ , HCoV-0C43
VR1558 ¥R7EEYY 17CI-1 Fl Huh7.5 J& 24 h &
3 A, 96 hoIk B UE{E L T R 43 o0k
3.90x10" TCIDsy/mL 5 2.80x10" TCIDsy/mL ( [l
4A . 4B). LA, Y BHK-21, BHK-21-APN,
MRC-5, LLC-MK2. Vero. Huh7 } RD #ifiti 5
48 h PRk K, B BHK-21 400 T 72 h 35 %)
95 45 1% i I {7 (1.25% 107 TCIDso/mL) (/& 4C. 3
1), Ti/EY« BHK-21-APN 41 fiflJ5 48 h ik 3§
f1(2.68x107 TCIDso/mL) (8] 4B, # 1), JikY
MRC-5. LLC-MK2, Huh7 % RD J5F 96 h ik
P, Hor, YL MRC-5 J5 (1990 51 )2 B e
(2.99x10® TCIDso/mL) (/& 4F), Ft LLC-MK2 (/&
4G). Huh7 (¥ 4)IE(E 2 10 £5, L RD (&
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[El3 HCoV-OC43 VRI558HEREFSHRARA Z /5120 hAl M E F 2 AV MMARRE . HRT-18. Vero. Neuro 2a,
Huh7fTHuh7. 540 L4 10° 44 /L3 2 BE 75 7270244 E(3E0K). 40.01 MOIFYHCoV-0C43 VR1558%%
EYLAIMLS , 7E33 °CIFEFT 144 he 4324 W6 WA T EECPE, RO 100 pme AN EGLS 120 h
fCPEJRIRIA .

Figure 3 Mild cytopathic effects (CPE) observed 120 hours post-infection (hpi) with HCoV-OC43 VR1558
strain in five cell lines. HRT-18, Vero, Neuro 2a, Huh7, and Huh7.5 were cultured in 24-well plates at a density of
4x10° cells/well (day 0). Cells were infected with HCoV-OC43 VR1558 strain at a multiplicity of infection of
0.01 and incubated at 33 °C for 144 h. CPEs were observed daily under a light microscope (10x). The scale bar
represents 100 um. The right panels show a zoomed view of CPE observed at 120 hpi.
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=1 HCoV-OC43 VRI1558HK7E 134k 20 A0 Z o BY R HFE

Table 1 Characteristics of HCoV-OC43 VR 1558 strain infected 13 cell lines
B K DI RNA TCIDs, CPE
Cell lines Source Morphology Peak th  Peak th
(copies/mL) (TCIDs¢/mL)
MRC-5 INNE ) IRAFHEARE  3.17x10° 72 2.99x10° 96 IR, HAE
Human embryo lung cell Fibroblast like Rounding, sloughing
HRT-18 NN E ) R 1.71x10° 96 2.30x10° 144 4545 R
Human rectal cancer cells Epithelial like Shrinking, stacking
17Cl-1 AN L)) YRR 6.52x10° 48 3.90x107 96 LI, 4, T A
Mouse spleen cells Fibroblast like Rounding,
shrinking, stacking
HeLa UNCETE 0 LAk 2.03x10° 96 3.67x107 96 EIRI, A, TR
Human cervical cancer cells Epithelial like Rounding, shrinking,
stacking
Huh7 NG Ak 7.89x<10° 96 3.03x107 96 A4 HEM
Human hepatoma cells Epithelial like Shrinking, clumping
Huh7.5 UNGIRE ) ke 1.78x107 24 2.80x107 96 Al
Human hepatoma cells Epithelial like Not obvious
BHK-21-APN  ZI4FEAUFIE b L 41D IAFAEAIRE  1.97x107 48 2.68x107 48 B K
Baby hamster Syrian kidney Fibroblast like Shrinking, sloughing
Mv.1Lu SR 1 20 IEFAEANIIRE  1.36x10° 48 1.78x10 96 ALK
Mink lung epithelial cells Epithelial like Shrinking, sloughing
BHK-21 SIATAUR 0 5B 4 e TRETHEANMIRE  2.14%10° 48 1.25x107 72 AR
Baby hamster Syrian kidney Fibroblast like Rounding
LLC-MK2 QERGIE Sl AT AEANIRE  1.28x10° 72 1.05%107 96 A, MR
Rhesus monkey kidney cells Epithelial like Vacuolization,
clumping
Neuro 2a NGk iEZSTved i) ) MZICAI 6.91x10° 72 6.50x10° 72 MERR, V&
Mouse neuroma cells Neural cell like Clumping,
sloughing
RD N AESTILPA R 2 i ERgnmRE 6.80x10% 96 3.90x10° 96 AEIR, i VA
Human rhabdomyosarcoma Epithelial like Rounding,shrinking,
cells sloughing
Vero A A% B 240 AR 2.42x10° 72 9.00x10° 120 445, 4R
Africa monkey kidney cell Epithelial like Shrinking, stacking

4K) HY I M 2 100 £ . 3

HEECYY Vero J5 48 h

HAREMKY, £ 1200 &8 FA
(9.00x10° TCIDs¢/mL) (& 41), TCIDs, 4% 5
7N, %Y Mv.1Lu. Neuro 2a B3 5E #4345 ik
5 DB AT AR, Mv.1Lu 7E9% 22/ 72 h
Ja #E ARG G, T 96 h ik B B 0 (E
(1.78x10” TCIDsy/mL); ¥ % /84t Neuro 2a Ji5 Pt

MK R 72 h J5IHE A B, AR
£ 6.50x10° TCIDsymL 72 47 ( &l 4D . 4H).
HCoV-OC43 VRI1558 #k #i i & ¢ HRT-18,
HeLa 7 5 & MR ¥ D40 &2 il 3 — 2, e
HRT-18 Ji7 144 h £|3K14(E(2.30x10° TCIDs¢/mL),
1F HeLa 7 96 h #3504{H(3.67x107 TCIDsy/mL)
(K1 4L, 4M).
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A ~ B -8- RNA copies TCIDj, o C —
2 17CL1 T 2 Huh?.5 2 2 BHK-21 3
E10 1005 E10 WA 10E E10 10 €
29 974 29 9 % 29 9 =
28 85 23 g8 2 23 s%
E7 78 E 7 72 §7 7 &
=6 62 E6 62 26 6
g5 52 85 55 85 5
¥ N N
E =3 = 23 =
<Z’:2 2 8 ;2 e rarrre s I ;2 ey L[ J
x 0 24 48 72 9% = 2 0 24 48 72 96 120144 2 =~ 0 24 48 72 96 120 144 S
- t/h = t/h = t/h
D E _F
2 Mv.1Lu S BHK-21-APN 2 a MRC-5 3
£10 10E E 10 10€ Eo 10 €
g 2 g 9 98 29 9 %
£ s 85 £ 8 80 28 8 5
27 7TE 37 7 & §7 7 =
2 6 620 = 6 6= 26 6 o0
8 5 59 92 5 5 2 25 5 5
§ 4 42 84 1 2 g4 4 5
< 3 35 <23 8 & 2 3 E
r:Zdz 2 E é 2 . . . i dy 2 Z 2 2 8
w 0 24 48 72 96 120144 2 50 24 48 72 96 120 > % 0 24 48 72 96 120144 S
- t/h - t/h - 1/h
i, LLC-MK2 [ Neuro 2a N Vero =
£10 10E Eqo 10E E10 10 €
g9 94 §9 9 & &2 =
€8 85 £ 8 8 5 28 83
g 7 7 & 3 7 75 57 7 =
B ¢ 62 =g 6 & 26 62
.55 55 2 3 5 » 25 5 »
g4 48 &3 2 8 54 43
::)3 3= <3 35 43 3%
z 2 f L L L D a Z 2 L L L L L ) azz L L L L L D E
fn 0 24 48 72 96 S fn 0 24 48 72 96 120 144 chu 0 24 48 72 96 120 144 <
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[El4 HCoV-OC43 VRISSSHRFE 13 R PRI EFIZN NHZF

Figure 4 Replication kinetics of HCoV-OC43 VR1558 strain in 13 cell lines. A-B: Viral RNA copies increasing
rapidly within 24 hours in 17Cl-1 (A) and Huh7.5 (B). Sample collection for 17Cl-1 continued until 96 hours
post-infection (hpi) as the cells died. C—-K: Virus RNA copies increasing significantly in 48 hours. The RNA
replication kinetics in BHK-21 (C), Mv.1Lu (D), and BHK-21-APN (E), peaking at 48 hpi. Sample collection for
BHK-21-APN infected cells continued until 120 hpi as the cells died. F—I represented the replication kinetics for
MRC-5 (F), LLC-MK2 (G), Neuro 2a (H), and Vero (I), respectively. RNA copies peaked at 72 hpi. J-K
represented the replication kinetics of HCoV-OC43 VR1558 strain infected Huh7 and RD, respectively. RNA
copies peaked at 96 hpi. L and M: Replication kinetics of the virus in HRT-18 and HeLa, showing virus RNA
copies increasing slowly within 96 hours. Circular symbols represent the RNA copies, while square symbols
represent the TCIDsy titration results.
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3 WwhH&Eh

R R R A A EEA L T AR
ALY RNE R, HCoV-0C43 5 m EuwtE iy i
HRI%ETE SARS-CoV-2. SARS-CoV 2 MERS-CoV
[F 0 B IRIRTEE . H 1967 9 L PLLLK,
HCoV-OC43 7E & EKVuFI N IZFAE, 2% Wi
AN R . T HCoV-OC43 ZEEHIRY A
SEE PR B R R R E O RS, HAE R
o B0 P R FE A AT e R . SR, Bl
& HCoV-OC43 JEYL | & BOFEAE il 4 F1 ik 58 FH ¢
TR B, LA RGHT A TR 2 B Ak A 2 e 22,
HIETERINAE BN . REEHF R HCoV-0C43 A
[F) B R 7E 22 i 25 A0 240 JRASE A8 v g SR g & i) AR 2
T, W RURA T 2 3 R B0 ) P it g 2L
Wt . ARV EIT T HCoV-0C43 VR1558
BEXT 13 PP R e et I ARG T
TR bR 40 M 2 40 RS AR RN . R EE
MR ¥ DL B A RO G M B AR A, IR A
FF & HCoV-OC43 /& Y« B0 Fr PE F sx 44t T
5%,

FEARR R B T, AR HCoV-0C43
VRI1558 #R7E 3 FAFIFE(AN . M. BORIEM
13 & B v i SR AR A 5 R A T TSR
WEoE 45 R & B, HCoV-OC43 VR1558 k14 n] &%
e Bk 13 MR, BEARTEARRI AN R rp 3
HE P 200 LS AR SN AN TR) L s I A v 0
R ARk NI, (HLAS 6 S RS B A% R #5 D14
FA) S T R SRR e P 9 T SR () 3 5, DRI T
L 2320 LR i AR e v, it — 25 T R

Z L5 Z W Fh ) R BOR R R AL TR
A5 —$2 12, HCoV-OC43 BRI AR 28
G| R R E R, H AT — 0 1 RE R
GRS QNG WA e R 2T OF i L7 1 A B /S
HHFFEARIE T HCoV-OC43 VR759 FRXF /N4
41l ifd Neuro 2a [ Jg& Hel101 {H 1 & L HCoV-
OC43 VRI1558 /& Je it 28 240 M 5 1 R G4l -
AHBFFE R HCoV-0C43 VR1558 #RI& L Neuro 2a

i M B RGBS n o, TR
ATFE HCoV-OC43 [ 28 R G R PR 5T S i pib
2 RGBG Y TN PR T 2%

HCoV-0OC43 VR1558 LA MOI 4 0.01 71| &
YL 13 FRAf G, AR AR BRI R ST
SO AMREA -, EEEH N MRC-S,
HeLa. 17CI-1 UL} Mv.1Lu 4 #4000 A 7r /gy
908 2% B A ok B S A A0 B AR (72 hy, T
BHK-21 5 RD 4 ifi f2 4R 72 h BE M%< E] CPE,
{H 120 h Bt A5 B B, LLC-MK2 5 BHK-21-
APN 2 Jif D) 75 B B[] (120 h) A4 R W82 21 248 g
Jog 2%, H HRT-18. Vero. Neuro 2a. Huh7.
Huh7.5 4 L8 4% 149 4% fc 18 H i 58(120 h). A&
WM, BIFFE 4 % T2 e Huh7.5 J5 2 S 80 i
UG A BF 9% o Huh7.5 7E HCoV-OC43
VRI1558 FRIEYL S5 120 h )5 oK W52 5] 40 i 6 2%
AlRE S5 AN RIWFIT IR 22 B9 40 R TR . R Ges  &
BRAFA X, HAEZEME, HCoV-0C43
VR1558 #RESRAE R ZEANM P BES | — e R
() 4 B 22 BNy, (R AR YRR B 4% S, Y
IFRIAK, PRI B TE#E T HCoV-0C43 Jikt
O PRI 5% B R [R]AR FH 2 A dE b, LIS
PR T s A5 HRE 0 s EE 0 B ik, DAk
— R ST A S RCR

AHFFERF HCoV-OC43 VR1558 Ry 13 Fi
2 JE 0 BRI AT T AT . R R R S
H MY TCIDsy &5 5% W], HCoV-OC43 VR1558
R MRC-5 5 HRT-18 4 05 195 27 17 BF 45
5 (10° TCIDsy/mL), JIr i i ] 43 51 4 d (96 h)
5 6d (144 h), 1M7E Neuro 2a. RD 5 Vero 4 fifl
AR 5 B 0 B i 1K (10°-10° TCIDsy/mL) ; 7E
HoAth 10 Fh 40 B &R A e B R 3N 6B Ok 2
10" TCIDsy/mL, A 75 BF 8] 23 5 o~ 3-4 d. %
45 BN, Y MRC-5 5 HRT-18 41 Jifd 6 4
B 7R A5 o O TR M B R B, X 5 AT
945 R —EL A, ARWFSRIEB T HCoV-0C43
VRI1558 bRt ey 17C1-1 4I 5, YY) 48 h
AT B 8 4R s A%, H 4 d (96 h)JE B AT

http://journals.im.ac.cn/actamicrocn



3148

WU Yiyi et al. | Acta Microbiologica Sinica, 2025, 65(7)

A I HG B 5 1 (3.90% 107 TCIDso/mL), R I T
MRS IR ST . W ) 40 6 A RN A R
TR . HIEF] 17C1-1 & — ROl T /)N U R
M YEREA R, TEm B =R e 2T
1 3% 7N B 2% 9 3% (mouse hepatitis virus, MHV)
SRR, AFFE AUl HCoV-0C43 1Y
AW E R T SR T — AN BT A A T R
R 7E [ —4K & Th 4T HCoV-0C43 5 MHV
S e PR R 0 ) 00 T 25 ) 0 S AN B A 4
T N—F5,

AW FEAIAEAE—E R PR . B, R[]
AR5 AN [R) G 5 1 0 B 1 52 4l 3 ) A —
SEFEM, AHF5E R MOI 2y 0.01 84s 7] & T
J& T HCoV-OC43 VR1558 Ff it B YL & il H7 AF )
5T, W 2 E RS AR R S T Y
YR AR 5 5 B D1 2 S R TR, B
IRATWFFT K I 33 °CH& HCoV-OC43 (A 15 3%
TN (HAE BT R IR i 37 °«CHEA
FITFHRRE2s B A2, RIS A e AT 37 °C 4%
47T 08 TR AN [R) 40 3R i R R A A,
BARAWE G T RIEN Sy 13 Fh 4 i
R, W T B . B WASEZ
FREALURYE, AEAT T R T 24 R 5 H 2RI
HI4I I HCoV-0OC43 BRI

i LTk, AR SCHE A — 4K & h X HCoV-
OC43 VRI1558 #R7E 13 Fh2H i 2 b5 R 0 20 s
AREE S WS 2R T Retsy, MR T
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Wit MR BUmLH AL TS5
Y Tk = W
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