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Diagnosis, treatment, control and prevention of SARS-CoV-2
and coronavirus disease 2019: back to the future

Zi-Wei Ye, and Dong-Yan Jin

Department of Microbiology and School of Biomedical Sciences, Li Ka Shing Faculty of Medicine, the University of Hong Kong, Hong
Kong, China

Abstract:  The ongoing outbreak of the coronavirus disease 2019 (COVID-19) as named by the World Health Organization
has millions of confirmed cases around the world and has claimed hundreds of thousands of lives. The virus was named
SARS-CoV-2 in February by International Committee on Taxonomy of Viruses. COVID-19 presents as fever, dry cough,
dyspnea, headache and pneumonia. In a small subset of severe cases, the disease quickly progresses to respiratory failure and
even death. Since the 21st century, there have been three major outbreaks caused by human coronaviruses, including the severe
acute respiratory syndrome (SARS) that broke out in 2003, the Middle East respiratory syndrome (MERS) in 2012, and the
recent pandemic of COVID-19. Since 2003, significant progress has been made in the study of SARS-CoV and MERS-CoV
concerning their natural origins, pathogenesis, antiviral development and vaccine design. Since SARS-CoV-2 and SARS-CoV
are closely related, previous findings on SARS-CoV are highly relevant to a better understanding as well as diagnosis,
treatment, prevention and control of SARS-CoV-2. In this review, we highlight recent progresses in the field; compare the
biological characteristics of SARS-CoV and SARS-CoV-2; summarize the urgently-needed diagnostic, treatment, prevention
and control options; and provide future perspectives for the outcome of the outbreak and research questions to be answered,
including some of the difficulties in vaccine development. Hopefully, our comments and suggestions would prove useful for
the control of the SARS-CoV-2 epidemic in China and the world.
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The genome organization of SARS-CoV, MERS-CoV-2 and SARS-CoV-2.
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Fig. 2 The life cycle of SARS-CoV-2.
*1 BHRFEFIEEHERNINGE
Table 1 The functions of nonstructural proteins of coronaviruses
NSP Function
NSP1 Degradation of cellular mRNA; Suppression of interferon signaling
NSP2 Unknown
NSP3 Cleavage of polypeptide chain; Induction of cytokines; Suppression of immune response
NSP4 Formation of double membrane vesicles
NSP5 Cleavage of polypeptide chain; Suppression of interferon signaling
NSP6 Inhibition of autophagy; Formation of double membrane vesicles
NSP7 Interaction with NSP8 and NSP12
NSP8 Interaction with NSP7 and NSP12
NSP9 Dimerization; RNA binding
NSP10 Supporting NSP14 and NSP16
NSP11 Unknown
NSP12 RNA-dependent RNA polymerase
NSP13 RNA helicase
NSP14 Exoribonuclease; Proofreading in RNA synthesis
NSP15 Endoribonuclease
NSP16 Blocking recognition of viral RNA by MDAS5; Negative regulator of innate immunity
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% 2 SARS-CoV-2 fm&E S5 SARS-CoV #1 MERS-CoV & AY L4
Table 2 Comparison of SARS-CoV-2 with SARS-CoV and MERS-CoV

_Time of I?Iace of Age range Sex ratio Case fatality Number of Ro InCL'Jbation

first case first case (male:female) cases period (d)
SARS-CoV-2 2019.12 Wuhan, China 56 (1-96) 1.3:1 5.5% >1 350000 4.7-6.6 2-7
MERS-CoV  2012.06 Jeddah, Saudi Arabia 56 (14-94) 3.3:1 34% 2 494 0.45-0.91 5.0-6.9
SARS-CoV 2002.11 Guangzhou, China  39.9 (1-91) 1:1.25 9.6% 8 096 0.86-1.88 4.4-6.9

Fever Dry cough Dyspnea Diarrhea Sore throat

SARS-CoV-2 81% 70% 35% 20% 14%
MERS-CoV 98% 47% 2% 26% 21%
SARS-CoV 99%-100% 29%—-75% 40%-42% 20%—-25% 13%-25%

Tl E M, ZhE—HEWEN, et a—Z
SIS T COVID-19 [l R 2B 1
H—J 56 T 143 i COVID-19 11 Bedig A A58 25 B
o5 NP RE Y 1 LU s T RTAR RS, 7T k3] 14%),
XF 4 T3 Z RIS IR AT S TR B R K
iE B h 80.9% , FEAE (& 13.8% ifii fi W AT
47980, S5 T BRI T 4 i R O R R 2R L
RS IR . COVID-19 (TR ZTERI R Z N,
X—F5 A5 SARS-CoV K HAh AT tR B T AR
FEARL o An SRR U5 BEAZ R ) R A e s, IABR—IK
G ) B A 21 35— Yk BA P R B Rl g, P8
20 d ZedAy o ARPEIGAEAR , A K HhoAE Y
COVID-19 7Rk 5 Ji s 22 3% 5d Jfk E X1 .

I R b — e AT AR AR T . Ik L A A |
W EAUAR)Z AR (CT) & BRI I ol s B 3
SCAEARE, RIS SRR B R R A . EEE
COVID-19 Jig A H & B, Foii g h A TR i Wk FE i 1 24
A2 2. 7 #1110, 1P10, MCP1 FIMEIASEINF o
45 BN EBE A IE BB AN T X

i A COVID-19 i JR S R 9 HL A J5t P9 2
SARS-CoV-2 &3y, (HAMKE A s R 5 KU
BE Lo BRI O J5 BT | 1 e B RE B N,
iy R At 28 00 ) B B DR B3 g B B g
— X IE, IESR T2 R A 2 A A R
B, COVID-19 Iifi K 3% B £ % Ak B 7™ 5 72 i 22
S0 HETTENG IR A — KBk i) S LR =
RERE, MBRPILER. C RNEAKAMMAN X6
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BRI LR, R TCR RS ARG . %t
PEAE AR R 5, I 0
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mHE] AR B 5 d (2-9 d), MR BB T ]
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o7 4 T o D S SRR (RS AR PR s S 1 4
e R o

5 SARS-CoV-2 # kb, SARS-CoV K&
MERS-CoV Ziid JLHE N B4 Jm FLAf Yt sl i 4%
FA R 5% A 2K MERS-CoV J8 i 0146
IEIAG N, IJEENRIALS, R AERE H
IEIEAE AN, (IR AR BERF S A S R T A BR
BRI 15 SARS-CoV-2 53X Bl 5 —#F
COVID-19 7E KA IE R LK IH T 5. HH
T SARS-CoV-2 ALHE A0 th S B HiAth 4 Fh
XA AR MO 2R IR R R AE L an R
SARS-CoV-2 WAL I IR 2 AT I, FRATTHE
(BT 2 252 107 o) e 8 AT Al ) T o

A s RAF A 2 Z i 1A BA G 2 43 B — A
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