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The novel coronavirus SARS-CoV-2:
high pathogenecity and its prevention and therapy
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Abstract; Coronavirus has been regarded as safe pathogen that causes no diseases or only induces milder syn-
dromes. However, At the first 20 years as human society enters into the 21st century, the world has experienced

three coronaviral epidemics( SARS-CoV in 2002—2003, MERS-CoV in 2012 and SARS-CoV-2 in 2019—2020)
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with the most severe in the latest one. By March 12, 2020, this outbreak has caused more than 126 000 confirmed
cases with over 4 600 deaths. Similar with the previous two outbreaks, SARS-CoV-2 infection was also caused by
cross species transmission that was believed to be derived from bats to human, although the intermediate hosts are
still remained unknown. As the same as the previous two coronaviruses, SARS-CoV-2 also belongs to the pathogen
that can infect lower respiratory tracts. Patients with underlying diseases such as diabetes and hypertension are more
susceptible to this infection. The severe patients manifest not only different degrees of dyspnea, but also can some-
times develop functional damages in heart and/or kidney. The results of pathological autopsy indicated that the ob-
structive pulmonary ventilation failure in critical ill patients might be mainly due to the complete filling of excessive
amount of viscous liquids in alveolar cavities and tracheas. Patients’ conditions could be even worse when they de-
velop the followings: lymphopenia, the increased level of CRP, cytokine storm caused by the large secretion of pro-
inflammatory cytokines. Because of the quite differences in syndromes from patient to patient, diagnosis and treat-
ment should be carefully evaluated and fully based on the illness as well as the patient’ s condition so as to avoid
improper treatments that might aggravate disease progression and even cause the deadweight loss in lives. This re-
view attempts to summarize the current knowledge about the typical features of this novel coronavirus such as the

structure of the viral genome, the origin of the virus, life cycle, morbidity, disease progression and the strategies of

clinical prevention and treatments.
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A. The distributions of the open reading frames ( ORFs) along SARS-CoV-2 and SARS-CoV genomes. Proteins with signifi-

cant homologies between the two strains were marked with the same colors, while proteins with no homology between the two

strains were marked with the distinct colors. The enlarged spike protein was encoded by the S gene with the arrows indicating

the consensus cleavage sites recognized by host proteases, while the solid triangle arrow indicates the recognized site by

Furin, with which a virus could possess high virulence. B. The comparisons of the lengths of amino acids and the degrees of

protein homologies of the all corresponding ORFs derived from both SARS-CoV-2 and SARS-CoV. SARS-CoV-2 has 12

ORFs, while SARS-CoV has 11 ones.
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Fig1 The comparisons of genomic structures and homologies of viral encoded proteins between

SARS-CoV-2 and SARS-CoV
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Fig 2 The possible paths of the cross-species transmissions of SARS-CoV-2

KA e R G B 7 SARS-CoV-2 fE R K
W RO =D R T 12 2.9 g — A2 ek
APER BRI Y 4 20 3 AL L IEH A, RO BUEH A
JE— AR, B AN R T B B D AR R e o 1)
AR AL, H R R A RO 7E vk 1 b ik —
BRI HE |

SARS-CoV-2 J&HL 1] 5 [ 2 Filfs AR AR , AL
HERFIER RSG50, COVID-19 75 & W IR RE IR
HH S, e NI T IR W PR) 3 22 Sy iR f = AN IR
I35 HE 88. 7% (67. 8% K 18. 7% ™) B S 7Y 1
TEREAR A1, H 26 32 e 8 35 38 80 HH 9% 745 (38. 1%) |
WUA ST (14. 9% ) st (5% ) J i
5(3.8%) 45k, L, H7 e il & COVID-19
Bk 22 50 AT W RE IR 5892 A1, it 2 £ 3 3R 3R B 7
PRAE RS 28 TCHE IR, T LA 2R R il AR L & %) JHG Al A
TR BB E S AN A 2 B
J S TUHE DU 5K T T i S ST A A e 2 iR

A 56 AG I 8 7 U EEL 200 B D i 4V R R
I, FLIR B U ( LDH) 8, C el 25 1 e, B9
K SaFAE B E Z R R PER 7T, AT i 4n i A
TR B WA 05, FEE % S 0 AR A R
CT A28 7 i A 2 A [ ) S B B R i 2,
AT I 3 i S AR A e B W R 22 2 A2
B IR A 7, AR A sk | R S bk
B FE R Y B iAl S AR S

4 WB5iaTT
#WE2 A 27 HEeA I 270 RFEHUBTIEZ Y

FEMRE A ARIRES ) o e 259 B 2 1E iR Y7
bR G M HPUE A 2L, PR 4 2580, mT
Pl R At R R T IRR

WA SIRYT . P2 SARS-CoV BRELH LUK
58 W PRI 25 5 R B, RIS <95% , 75 47 T
WAERYT . R R fE T R R B A T RPN
WA TR AERYT , DU R I R AERE R AR R
5 M AU 0 SO 348 22 S5 0, T o A AR RN SR A T YR
T,

A HMIEIRYY . BT SARS-CoV-2 s A&
Ja TR BUR TP, RICR AR HEE B I3 K il
THHASGE B RN, LUK B3] SARS-CoV-2 J
B M B, FILHIE R, R et T
B — 2P

FifE V9 45 ( Remdesivir) 7E 36 ¥7 8 7 ifi & rh
BB, R T —E e s
J& TR IS R, wT S ) 9 ] e R @ RdRp
B 75 it B AN RG2S AR AR SMUF 5T v B 1
P65 AT S0 i SARS-CoV-2 & 112 | BER A
( chloroqu-ine phosphate) REEGIIEBKE LY, #
I R 2 28 i F 50 A4, H i e I IR R FH B
BAFHUREEIT AL

TAMLEYY . BFIE R, B b AR FE 540
JL(MSC ) X3 Jed 9 5 5 | k2 A9 A [R) A% B2 79 COVID-19
BATZW ™, gad 2~3 JJRIT , AL 7 )
SRR BT , 2% 2 mTE  TOAS R

975 T 8 T T DR B R e R A T TR K A
LN KRR TR ATk, BiELE



438 FAh o S i PR

Basic & Clinical Medicine

2020.40(4)

A 20 43 F SARS-CoV-2 R IEAE AT 5T, H AT
] R ) 928 B O R R E B LA R SR — 2
SARS-CoV-2 I F 1i , — 2 # 8 SARS-CoV-2 i &
FETURL VLP RE 1, — & 2 IR 1, DU J& DNA J2 1,
FiJE mRNA BEHT, 7N 02 5 21 0 7 B, LA 75
kAR R A R 1k SARS-CoV % i JEo 7 26 1§
DAk 310U T Bl AR

5 ING

AT 4 D 13 A 200 28 4 i (EL e ORI AT
(1 1 JBAE s 23 8 2 el T TR PR 2 M AR U B B 25
FNTHYE St S 57 22 42 n] 5 SOhN v i B K
filt R4 A PR A R AR BEE BE B

1 TR 7 SARS-CoV -2 JEYL fiF 57| % (1 P )%

SENW:

[1] Gorbalenya AE, Baker SC, Baric RS, et al. The species
severe acute respiratory syndrome-related coronavirus;
classifying 2019-nCoV and naming it SARS-CoV-2 [J].
Nat Microbiol, 2020, https://doi. org/10. 1038/s41564-
020-0695-z.

[2] MuF, Niu D, Mu J, et al. The expression and
antigenicity of a truncated spike-nucleocapsid fusion
protein of severe acute respiratory syndrome-associated
coronavirus | J]. BMC Microbiol, 2008, 8. 207.

[3] Cunha CB, Opal SM. Middle East respiratory syndrome
(MERS): a new zoonotic viral pneumonia [ J].
Virulence, 2014, 5. 650-654.

[4] WuF, Zhao S, Yu B, et al. A new coronavirus associated
with human respiratory disease in China [ J].
2020. doi; 10.1038/s41586-020-2008-3.

[5] Hagemeijer MC, Rottier PJ, de Haan CA. Biogenesis and

Nature ,

dynamics of the coronavirus replicative structures [ J]. Vi-
ruses, 2012, 4. 3245-3269.

[6] Sawicki SG, Sawicki DL, Siddell SG. A contemporary
view of coronavirus transcription [ J]. J Virol, 2007, 81
20-29.

[7] Sawicki DL, Wang T, Sawicki SG. The RNA structures
engaged in replication and transcription of the AS59 strain
of mouse hepatitis virus [ J]. J Gen Virol, 2001, 82:
385-396.

[8] Minskaia E, Hertzig T, Gorbalenya AE, et al. Discovery

R G RIG BA SR HEAT PR A AR 18] 5
PR BGATNE A RN E AR IU N B, TR —
R[] X5 f EEAE 5 T A R RE VR T, S
] BT BT A A AR E A A D] BEXSAE
H AR R B0 AR B 8 A e W 3 X — R 2
DAL, SO FMOZ 35 B B A Tl =, Pl 35 i
SEE M AECH AN EE | i I 18] PN R 24 22 B e R
Fefa iz,

A B ) R e e A B IR TR 1 RO
B ALY IR B AL G 1) A48 1 Pl % 3 AR
JEANEARAG Y, T 32 P AR IR G B R A —
AOTERORIT , DR M5 At et ) S B R A i it , AT
T BB R 17 B A Qe P i A e/ N L
IR — TE A e

of an RNA virus 3'—5’ exoribonuclease that is critically
involved in coronavirus RNA synthesis [ J]. Proc Natl
Acad Sei U S A, 2006, 103 5108-5113.

[9] Jackwood MW, Hall D, Handel A. Molecular evolution
and emergence of avian gammacoronaviruses [ J]. Infect
Genet Evol, 2012, 12 1305-1311.

[10] Cowley TJ, Weiss SR. Murine coronavirus neuropathogen-
esis: determinants of virulence [ J]. J Neurovirol, 2010,
16, 427-434.

[11] Miura TA, Travanty EA, Oko L, et al. The spike glyco-
protein of murine coronavirus MHV-JHM mediates
receptor-independent infection and spread in the central
nervous systems of Ceacamla-/- Mice [ J]. J Virol,
2008, 82, 755-763.

[12] Liu L, Chen W. Leader sequences of coronavirus are al-
tered during infection [ J]. Front Biosci ( Landmark Ed) ,
2018, 23. 27-35.

[13] Chiu RW, Chim SS, Tong YK, et al. Tracing SARS-coro-
navirus variant with large genomic deletion [ J]. Emerg
Infect Dis, 2005, 11 168-170.

[14] Li W, Moore MJ, Vasilieva N, et al. Angiotensin-conver-
ting enzyme 2 is a functional receptor for the SARS coro-
navirus [ J]. Nature, 2003, 426 450-454.

[15] Wan Y, Shang J, Graham R, et al. Receptor recognition
by novel coronavirus from Wuhan; An analysis based on

decade-long structural studies of SARS [J]. J Virol,



XS RS TR SARS-CoV-2. 8w tE XA 439

2020, pii; JVI.00127-20. doi; 10.1128/JVI.00127-20. [23] Huang C, Wang Y, Li X, et al. Clinical features of pa-

[16] Coutard B, Valle C, de Lamballerie X, et al. The spike tients infected with 2019 novel coronavirus in Wuhan,
glycoprotein of the new coronavirus 2019-nCoV contains a China [J]. Lancet, 2020, 395. 497-506.
furin-like cleavage site absent in CoV of the same clade [24] Xu Z, Shi L, Wang Y, et al. Pathological findings of CO-
[J]. Antiviral Res, 2020, 176 104742. VID-19 associated with acute respiratory distress syndrome

[17] Kido H, Okumura Y, Takahashi E, et al. Role of host [J]. Lancet Respir Med, 2020, pii: S2213-2600 ( 20)
cellular proteases in the pathogenesis of influenza and in- 30076-X. doi: 10.1016/52213-2600(20)30076-X.
fluenza-induced multiple organ failure [ J]. Biochim Bio- [25] Zhang Q, Wang Y, Qi C, et al. Clinical trial analysis of
phys Acta, 2012, 1824. 186-194. 2019-nCoV therapy registered in China [ J]. J Med Virol,

[18] Cheng J, Zhao Y, Xu G, et al. The S2 subunit of QX- 2020, doi; 10.1002/jmv.25733.
type infectious bronchitis coronavirus spike protein is an [26] Lu H. Drug treatment options for the 2019-new corona-
essential determinant of neurotropism [ J]. Viruses, virus (2019-nCoV) [J]. Biosci Trends, 2020, doi: 10.
2019, 11(10). pii; E972. doi; 10.3390/v11100972. 5582/hst.2020.01020.

[19] Parrish CR, Holmes EC, Morens DM, et al. Cross- [27] Holshue ML, DeBolt C, Lindquist S, et al. First case of
species virus transmission and the emergence of new epi- 2019 novel coronavirus in the United States [ J]. N Engl J
demic diseases [ J]. Microbiol Mol Biol Rev, 2008, 72. Med, 2020, 382. 929-936.

457-470. [28] Agostini ML, Andres EL, Sims AC, et al. Coronavirus

[20] LiuJ, Liao X, Qian S, et al. Community transmission of susceptibility to the antiviral Remdesivir ( GS-5734) is
severe acute respiratory syndrome coronavirus 2, mediated by the viral polymerase and the proofreading ex-
Shenzhen, China, 2020 [J]. Emerg Infect Dis, 2020, oribonuclease [ J]. mBio, 2018, 9(2). pii: e00221-18.
26. doi: 10.3201/€id2606.200239. doi; 10.1128/mBio.00221-18.

[21] Zhao S, Lin Q, Ran J, et al. Preliminary estimation of [29] Wang M, Cao R, Zhang L., et al. Remdesivir and chloro-
the basic reproduction number of novel coronavirus (2019- quine effectively inhibit the recently emerged novel coro-
nCoV) in China, from 2019 to 2020: A data-driven anal- navirus (2019-nCoV) in vitro [ J]. Cell Res, 2020, 30:
ysis in the early phase of the outbreak [ J]. Int J Infect 269-271.

Dis, 2020, 92. 214-217. [30] Leng Z, Zhu R, Hou W, et al. Transplantation of ACE2-

[22] Guan W], Ni ZY, Hu Y, et al. Clinical characteristics of mesenchymal stem cells improves the outcome of patients
Coronavirus Disease 2019 in China [J]. N Engl J Med, with  COVID-19 pneumonia [ J ]. ChinaXiv, 2020,
2020, doi: 10.1056/NEJM0a2002032. 202002.00080.

£ Pk o

MERSEFERATRIREEFETE

REERFRFE) (Gur) Ly —RRAAFZ AN AL RF AL ALR S RIKIEA, THRAFHLEHERE,

FRAREIL, EEAMREZ(EEREFF L LA LRRA L L) LR Z I e WATHS BT H 2 W 5 69 R LR Z 38
I AR L FRREBOREER A, IREW il MANE L ARXEREELEH Pam Al L 2S5 PR
AT ZAHR, MEREDBHOBRTRAAEAANERFFER L2 e KHAHRAELLEE AT TS FRE
Wiz

IR R 45 RS2 T AL 166 000 44 1989—2012 4 4 8 F 45 Fo 2 F A0 BARGE B H 0915 8,38 29 000 4] B & £ A
o R AR h LR R A, AP EA B S PR A REN B A AT T IR, TREREF RAREFH AKX, &2
T I R eA% 3y R R F A Z WA I3 m 9% ; IR 25 2 3E 60 d, ¥ B K Ie3g b 17%

x|k F
B %



