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BWE. B X 2R 25 A AE IR 5 7% 2 (severe acute respiratory syndrome coronavirus 2, SARS-CoV-2) W3R
P2 ~ 8 CHME T (1970 J3 A e Mk B B-TA PR B K3 79 X9 7 1) TR AR E AT F 8 . a3k 4 34t (3iE45- . 202111001 .
202111002 1202111003 )SARS-CoV-2 YR T2 ~ 8 “CHUE 12 d, 5P 3 d(0.3.6.9.12 d) UL , SR Karber 746 455
FEEE ;2 ~ 8 Cil TP 1) 3L REAR SR 1 ¢ 4 000 ARSI -1 N EA T 36 , AEAS ) (0 KI5 s ] 45.(0
0.5.1.1.5.2.3.4.8.16.24 h) FUREAGIMH R R, BOKIE 8. 0,16 .24 h (95 3 I E AT X 0L , UK % 24 h 175 K
TR T BT B WSS, 58 2 ~ 8 CHEE R, SARS-CoV-2 I B Wil B Bl 1] % 4K N T RAEAIR , 0 ~ 3 il B R A
A, 5 12 0% B bl 7. 75 .6 F17. 5 1gCCID,, / mLFEZ 5. 75 4. 625 f16. 25 1gCCID,, / mL, K HH 2 ~ 8 ‘CIAEE T
P T V7 7 S T TR ARG A A i T ) A 3850, 9 7500 B AT AR, K6 3 h i IR R B L C R R o B R
MREE 7, I 5 9 B R S0 8 IR BB A A 5] . 8518 2 ~ 8 CIRIE T ARAFEIY SARS-CoV-2 B I ANERAE , i &
PAEAT JE S KR 2L T 20 3 K0 3 h s B O ek, nl oy JKOE T2 e 1t =%
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Analysis of titer stability and inactivation Kinetics of harvest
solution of SARS-CoV-2
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Abstract: Objective To investigate the titer stability of the harvest solution of severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) at 2 ~ 8 °C and the inactivation effect of B-propiolactone inactivator on the virus. Methods Three batches
of SARS-CoV-2 harvest solution (batch numbers: 202111001, 202111002 and 202111003 ) were stored at 2 ~ 8 °C for 12 d
and sampled every 3 d (0, 3, 6, 9 and 12 d) for detection of the titers by Karber method; Three batches of virus harvest
solution equilibrated overnight at 2 ~ 8 “C were inactivated by adding B-propiolactone at a volume fraction of 1 : 4 000 and
detected for the titers at different inactivation time points (0, 0.5, 1, 1.5, 2, 3, 4, 8, 16 and 24 h) , of which samples
inactivated for 8, 16 and 24 h were taken for inactivation verification, and samples inactivated for 24 h were observed by
transmission electron microscope. Results The titers of SARS-CoV-2 decreased with the prolongation of storage time at 2 ~
8 °C., which showed no obvious decrease during 0 ~ 3 d, while decreased from the initial 7. 75, 6 and 7. 5 1gCCIDy, / mL to
5.75, 4. 625 and 6. 25 1gCCID,, / mL on day 12, indicating that the virus activity showed a gradual decrease trend at 2 ~
8 °C; With the inactivation time, the virus titer decreased continuously and could not be detected after inactivation for 3 h.
Transmission electron microscope observation showed that the inactivated virus particles were intact and the spike protein
was evenly distributed. Conclusion The virulence of SARS-CoV -2 stored at 2 ~ 8 C was unstable, so the subsequent

inactivation and purification process should be carried out as soon as possible ; The titer of virus could not be detected after

EETE : WA REHARIT / W8 WEBUT G T B B bR 4 il 92 B 178 I 2 OG S8 — 4t 35 H 7 (201100311800).
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3 h of inactivation, which provided a reference for the determination of the inactivation process.

Keywords: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) ; Virus titer; Inactivation kinetics; Inactiva-

tion verification

U EE 2 I 25 A A e IR 9 2 (severe acute
respiratory symptom coronavirus 2, SARS-CoV-2) ) &
P FLE W 3 2019 4E 3 1, P BEA I ZE B I R 2# 7
RAER R KFEAS FP G I SARS-CoV-2,20204F 3
11 H , WHO K B4R B2 i 4 (Coronavirus Disease
2019, COVID-19) 1 EERTERFATIA

SARS-CoV -2 J& &R #5705
s , HE R ZH K 29 800 ~ 29 900 bp, ELAT TR 25 ()
SR 25 RN HE R ZH P AIE 3 SARS-CoV -2 % 3t 5 2R
HA 2, A% 60 ~ 140 nm' ™, A FF5 30 ) Jg&
FE ) 2 W N B R4l )L, 28 I S R A R 4 ) 4
fil AL, LA T 2 ) o SR W A LA
WELSE R8I IR B e R S5 O 1 ACRE AR D RURE A
ST T R (SRR LR RIS SRR
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1.1 Ja& Jma K E R & m itk SARS-CoV-2 FEfk
CTAERRIR R VB AR HE )™ 2 48 9 s 13 B 45 il v o0 4
M R R OGR4 22 A W) BSL-3 325625 5 LAEY I
N #% 15 25 7= 9, #1645 43 514 202111001, 202111002
F1202111003 5 JF P 26 B 40 A (Vero) 1 [ 3 [E 45
AW SR 0 (ATCC CCL-81) ¢

1.2 £ %X M DEME ¥ 3% 4 (5845 : 10564011) |
0. 25% g il (% 5 : 25200072) FlJiG 4 1 375 (5% 5 .
10099141)14 H 2 [ Gibco 23 H] .

1.3 Vero ZmfL3E /ey bl & HUS ZEE FZM Vero
YRGS, WS AR, A RIS AL 5 ~ 10 min,
W 55 JER T, A A A VR T % 440 B VA, sk 20 T
BB AR R R R 2 x 10° ] / mL, 3R % 96 1L

YRS FE M, 100 L/ FL, 55 10 54NN 100 wL 25
WAE N BAYEXT R B 37 °C, 5% CO, K5 7548 vh B 7 40
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1.4 JaiE EAA s mAEm R Karber 75, H2021-
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1.5.2.0.3.0.4.0.8.0,16.24 h, {5 7 4~H}[A] 25 (0 ~
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Bt 8595 5 d R MBUE 1% 1A IS W 25 mL, 2
T75 20O N (F 8 mL 4EF5) , T 37 °C, 5% CO, %%
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37 °C,5% CO M N AT E L 3558, 5 dRHE
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1.6.2 R R Karber 1 RHEACREA HE4T
BRI, ELAARSRAE A R R 1. 4350,

1.7 B R ER VAL BUKHE 24 h ik K ik
WA G R [ AR 2.5%, B 2 ~
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J5 PB4, 35 22 AW, alifb oK PE 1 RS, TN 1%
it T WAL e W, U 2 1 min; TR 3R 245 e, HAR T
P JE A T8 S L BT UL SR

24 B

2.1 JA&AEEAZE 202111001.202111002 F12021-
11003 HLAE WK T2 ~ 8 CHEL FHCE 12 d,
BN S 3 R T R AN B S, 9 A T
JEREME S350 19 1. 6% 2. 19% F1 5% 5 55 12 KI5 7517 JF
VMR A3 M 25. 8% .22. 9% F116. 7%. W31,

R 1 34t SARS-CoV -2 W AR ¥l ik AN 7] iF ] fr 5k B2 722 1k
(1gCCIDy, / mL)

Tab. 1 Changes of titers of three batches of SARS-CoV-2 harvest
solution stored for different time durations (lgCCID,, / mL)

) ‘ R 5
B ] (d)
202111001 202111002 202111003

0 7.750 6. 000 7.500

3 7.625 5.875 7.125

6 7.125 5.125 6.750
9 5.875 4.875 6. 500
12 5.750 4.625 6.250

2.2 RiEsh A SR 202111001 F1202111002 5%
BRI XY 3% 2 b A TN HE 95 3504 B, 202111003
I TR YRRV K 36 3 h A IS 9 2 0 B, DRI E 9
SR T 28 3 h K 3G Ak B AT R B o8 4 KT,
W2,

3R 2 34t SARS-CoV -2 W AR ¥ I I 2y g 27 ik JBE A ) 245 2R
(1CCID,, / mL)

Tab. 2 Inactivation kinetic titers of three batches of SARS-CoV -
2 harvest solution (1gCCIDy, / mL)

S ORI 5
RG] (h)
202111001 202111002 202111003

0 7. 875 5.750 7.125
0.5 5.125 3.625 5.500
1 3.750 2.875 5.000
1.5 3.000 1.750 4.375
2 0 0 2.875
3 0 0 0

4 0 0 0

8 0 0 0

16 0 0 0

24 0 0 0

2.3 JmAEREBE KIE8.16.24 h iR EE K
B AL 3 AR S Y TC A M A8 | B AL AR Al B R A
HR EEH I 5 B X B AN M A 58 A A, BRI X R
AR & AR LB 1, R 1 4 000 4R350
B-N N HEALFE 8 h D) - i 58 42 K% SARS-CoV-2,

A EAL 3ARES B FHPEXT HE C: BAMERT R
1 I B A i Y b PB4 (< 40)
Fig. 1 Microscopy of inactivation verification of samples

(x 40)
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TG 0 2 S B ERCHR , B4R 24 100 nm, £33 155 Bl 45 BH 2
(g5 86 1 HLA A ¥ 5], WL 20 R BHZ K IE T 2%
s 7 AT S8 AR R AN K

B2 K1 SARS-CoV-2 435 5 Hi A5 I 5%

Fig. 2 Transmission electron microscope observation of ina-

ctivated SARS-CoV-2
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