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ARTICLE INFO ABSTRACT

Received November 9, 2020 Coronaviruses were originally discovered as enzootic infections that limited to their natural animal
Revised November 13, 2020 hosts, but some strains have since crossed the animal-human species barrier and progressed to
Accepted  November 16, 2020 establish zoonotic diseases. Accordingly, cross—species barrier jumps resulted in the appearance of
SARS-CoV, MERS-CoV, and SARS-CoV-2 that manifest as virulent human viruses. Coronaviruses
contain four main structural proteins: spike, membrane, envelope, and nucleocapsid protein. The
replication cycle is as follows: cell entry, genome translation, replication, assembly, and release. They
were not considered highly pathogenic to humans until the outbreaks of SARS-CoV in 2002 in
Guangdong province, China. The consequent outbreak of SARS in 2002 led to an epidemic with

Key words 8,422 cases, and a reported worldwide mortality rate of 11%. MERS-CoVs is highly related to camel
Coronavirus CoVs. In 2019, a cluster of patients infected with 2019-nCoV was identified in an outbreak in Wuhan,
COVID-19 China, and soon spread worldwide. 2019-nCoV is transmitted through the respiratory tract and then
MERS

induced pneumonia. Molecular diagnosis based on upper respiratory region swabs is used for
confirmation of this virus. This review examines the structure and genomic makeup of the viruses as
well as the life cycle, diagnosis, and potential therapy.
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Izl A= Ed] 5 FFS PR = g A
71EoAIE F4ete.om, 1920 Eofl BotH|2}zt Ao
A 71502 7|29 gEolAA 878 2871 Aol A& EHaL
H ez, 19614 sECA Ble|H AR Q1g AR 217 ](common
cold)2] 9l F sh7} IRl AT & Edward C.
Kendall, Malcolm Bynoe 18|31 David Tyrrello] B3]l
coronavirus B8142k1 313t o8] A2 AXHA]
196539] F=oflA S0 2 AROAE 587] 74a9] gl
ZF9 sh 7t ARO[ AR Z& WS AL5], 19674 HE
oA 8RR June Almeida®} 2JAKRI David Tyrrello]l 2Js]
F2lolE A(coronavirus)2k 5] 19683 Yo A
Zd(Journal Nature)ol] TE2LHlo|2{Aek= Yo7 WHE
SHFTH5]. 19708 o]% <9k 201 =29t betacoronavirus,
murine hepatitis virus (MHV), human alphacoronavirus
HCoV- 229E ®&3 ARE31o] o] it

OI7IoA 3kol= FEUHIO[HAHCoVs)Ql HCoV-229E,
HCoV-NL63, HCoV-OC43 18|31 HCoV-HKU12 ¥=HA
O = QIZIOA 7HHE AR 557 AghE fHdelH, JuE e
22X kA9l Z](common cold) 4] 10~30%2F =
o] JTHOl. LRFA71E FHohe U S SH=ERFIUE 2
ZUHEPIHAZE 20028 55 34 387 S5 severe
acute respiratory syndrome, SARS)0] WsIHA 55 &
%7] $35-HMiddle East respiratory syndrome, MERS)&
AA B 35 B4 557 S92 (severe acute res-
piratory syndrome, SARS-CoV)?1 COVID-192 & ®o]
(mutation)E B/dsto] AZHA AZe Ad/d Hga} 22
A5 AEHE REstal et 7.

o] Bl oAl FF A1E HolFo ot A= AHEE op]
o 7Fs730] =2 IEHtol 2| A0 AA|RH 43S Dot al,
A271A] B8 SARS, MERS Z12]3 COVID-19 Alo]9] Y
A WA, S, 95t 18] £ Ajo|E v asf H A} i

i

Ol

= &

1. D2LHHI0|HA9| EZ(classifications of coronavirus)

FZijuto]g{ Acoronaviruses, CoVs)2] A% W32
Al(phylogenetic relationship)ll 23272, ol(subfamily)
+ Orthocoronavirinae, Z{family)+= Coronaviridae Z1&]
3! E{order)2 Nidoviraleso]] &3= 2 Hlo |3 A wHgroup)
0 & A4 L2 (genomic structures)©]| 7|zsto] YutA 2
Lol A(alphacoronavirus, a-CoVs), HIEFE 2 U0 |2
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betacoronavirus, p-CoVs), #2023 A(gam-
macoronavirus, y-CoVs) 18|11 HElF ZLHo|EHA(delta-
coronavirus, -CoVs)2] 4714] €(genera) & AREEICHS, 9].

UutF ZijHto] A0 451 S(species) &2+ alpha-
coronavirus 1, human coronavirus 229E, human corona-
virus NL63, miniopterus bat coronavirus 1, miniopterus
bat coronavirus HKUS8, porcine epidemic diarrhea
virus, rhinolophus bat coronavirus HKU2, scotophilus
bat coronavirus 512 5°] &35, HElZZUxlo]g o=
human coronavirus-OC43, hedgehog coronavirus 1,
human coronavirus-HKU1, Middle East respiratory
syndrome-related coronavirus, murine coronavirus,
pipistrellus bat coronavirus HKU5, rousettus bat
coronavirus HKU9, severe acute respiratory syndrome-
related coronavirus (SARS-CoV), tylonycteris bat
coronavirus HKU4 5o|c}. Zutz 2usto]Aofl= avian
coronavirus, beluga whale coronavirus SW1 5] &5,
dEelF 2ol Aolk=bulbul coronavirus HKU11, porcine
coronavirus HKU15 5°] &£3HH10, 11]. Yuja2u=tolg
20t HEF T 2o |3 AE 2 Ea-E-Rof|A 7Hd=1, Zut
FELplo]g| A0t dEld ZLplo]| A 2 FOA HAE T
E-2 tlo[ejo]] 2JsHH o] F 77FA| 9] A2 LpHlel# A7} QIX
A Ad S ok QRIFEWHIe |22 human coronaviruses,
HCoVs)& SRI=|ZIEH9, 11].

AujF Rl o) &5h= QI VMo [2IAE human
coronavirus-229E [12]2} human coronavirus-NL63°]™
(13], HEEZLHlelRA0] &5l RtEZUHPo|# A=
human coronavirus-OC43 [14]¥} human coronavirus-
HKU1 [15]°] &5}aL, o] 4714]9] /It 2 uHto|2] A= Ayt
Hog 7iE 387] F/39 I A A7 \(seasonal
common cold)}& sttt

olo] ¥ksf QITIA 52 H485E7] AAE Fsh= <l
HEEHRPI-AE 55 34 287 S5 IEvHolHA
(severe acute respiratory syndrome coronavirus, SARS-
CoV) [16], $& 387] T3 A=tHlo|2A(Middle East
respiratory syndrome coronavirus, MERS-CoV) [17] 71
211 55 JA4 T8V S50 FEUHO] A 2 (severe acute
respiratory syndrome coronavirus 2, SARS-CoV-2;
coronavirus disease 2019, COVID-19)°]H, L5 HE}Z =
Uelo]gi o] &3tk SARS-CoV-2+ SARS-CoVet 53
Hjgo] 80% H= YA|sto] T = ATH18].



FELto]# A9 Q9 AFARF AN natural reservoir) =,
dujH 2uato|H AL} HEl T 2o |3 A= B (bats)o] AL
AutEEvatolg|Aet defE EvHlol2| A 2R(birds)0]
o}, = @A X} sEolAA IRl E A S35t
U} A} K343 primary national reservoir hosts)& 7}
4 USIA A= o] 91.2H, SARS-CoVel MERS-CoVe] 2+
ARFEFE AHA Utk SARS-CoV-21= uR7EA|Ql Ao
2 HKFigure 1) [19].

20034 5= G541 9] Aupl(wet markets; OFAJotol Rt &
Aoh= APGo R AASH sARET} Aol A E SR/E 1t
= AP)ollA AE AREALGol(palm civets) ZHE o2 &
9] SARS-CoV7F 2 =|317] wiizoll, AZolli= ARFardel
£ SARS-CoVo] A EatsF=2 o AF o ARFaIYel =5
Tt F A intermediate reservoir)2A4]2] &R 5141 SARS-
CoVE 93t A<= oid Zo] gisFtHL, 20, 211.
SARS-CoV+= 8ol F7ksF(intermediate hosts)S 7
A QI7te = Hnflo] F et 5.57] Aghe] WAEE op7 519l
om, QI7to] A-gsto] Fafi=7] Ao wiEA Hut=|of 300 7
=0 FF= vlHh

MERS-CoVe] YA} A4 B#AK primary natural reservoir)
A ERI WA S5 e EH dromedary camel)©]
o}, @A AoA, TRH S5 TeHEIA MERS-
CoV APt 578=I31aL, TeEe] Alz3(cell lines)ollA]
MERS-CoVe] EA|(replication)”} 7Fs3t A 02 |4 Y
E7} AdsFels A5 Akl Qi

SARS-CoV-2 HA| EFoflA] FE| AL B A|A] 952 5

r) HCoV-NL63

. SARS-CoV2
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Figure 1. Animal origins of human coronaviruses.

Abbreviations: HCoV, human coronavirus; SARS-CoV2, severe acute
respiratory syndrome—-coronavirus2; MERS-CoV, Middle East respi—
ratory syndrome—coronavirus; SADS-CoV, swine acute diarrhea
syndrome coronavirus.
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Rl s =2 S0l ARIAl A=A SARS-CoV-22]
& FUSTES oA oI5| EEUSITH22). SARS-
CoV-29] S7t&o] thgt A WA Algll= 2002~2003'd H
Ef 202 A0 B0l A fafet Aj2-E ZEuHlol2 A
7+E= 3857300 e ARFAIgo 9] S5 Bl QA
ok wiRoH22, 23], HA(pigs), A4 (pangolins), ¥
(snacks) 18] ARFIIFO|(palm civets)ol] ZHAE FZLHE
o]2] A2} 98% o2l -4 A (genetic similarity)Z U
Effio] o]Eo] FH FE7IY URHzoonotic agents)$l
SARS-CoV-29] Stz AIRF= AL QAR 22191 &
A= oFAI7IA] §itH23, 24]. o2 AHIES 2 HHEo|HA
of| T3 A EI} IS A = Q= ol thet A%
St ARE AT S Qlrk=s Aot

2. DZLHI0|2MA9| L X(viral structures of coronavirus)

FAZHIo]H A coronavirus, CoVs)= TF&(spherical)©.
=, A= I(envelope) EA- Hiol# 200, 272 oF 80~
125 nmo] i, M2 L= L2439 Al plasma mem-
brane) 0 278 F=|QITH7, 25]. HIO|2|A genomeS &
2| @A = Sl (nucleocapsid protein, N)ol| 2Jsf &34
WAE(helical)2] A =(capsid) Qtoll E01310] Ho=11 QL
o, JAE2 B3 MR o) 2Rt QITH20, 271, &
QA == o] relaxed)EH WA ¢ helical form)
o]l Yxof 92 ] 2] H ¥ spherical shape)°|tt.

F=vlo| A0 thel HE S04 Hlolg| A Q=
o= 37§9] Hlo]HA L& Tl (viral structural proteins)
91 Axto| = whA(spike protein, S), ©F T&(membrane
protein, M) 12|17 I 2 I Tl (envelope protein, E)O|
EZ&50] 312, T{membrane) ol w2 QA= THRA
< x351 QUK Figure 2) [28].

‘A Spike protein (S)

W\

-
Membrane protein (M)

K Envelope protein (E)

Nucleocapsid protein (N) ‘

Figure 2. Schematic diagram of coronavirus structure [3].
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Hlo]HA genomedt LAY 72 A E= A o]5S
of =] ler, X|EolE3ol= S, E 173l M thifZo]
1(anchored)=]o] Slt}. Hlo|2IA FEH QA ES &5
MZ=2 Agsp] Yol 152 A2 Lo} &) I Af|3uto] 8-
Wfusion)oll 2JEZHTH28].

FELHo|HAL] S Tl O STl structural protein)
2, 3o EAffsk= FHElA(glycoprotein)O|tt. S5EA|E
(host cell)9] F~8Aol Zgoh= ] BAR] JT= 51, HE
oA B2kS ui /gt & &pA 320 vtk g9k 7HAIste] Al
I o]Y(cell entry)S B35H, E3H<F9] FA(tropism)t
2H(pathogenesis)& Z74HCH28, 29]. Anjo|T Tzl
S1 AER(subunit) ¥} S2 AERRAOZ FAHLE ST AE
RS Aupo]=9] sl& FE o g 84 g FH(receptor
binding domain, RBD)©] 0] <5=A1 2 A| ZH}of] ZASh=
FEAeke] A EobH, S2 AERUL oA QiR
Iojx Amo|F3E 1gskal TR A (protease) & &
‘gefsto] Mlazatate] g9k 7HsoHA gt 8B Adlo]
= HiE o] Hol= 22 g} ofg] A2 ol A &
Hefoll FFZ A v|ZITH30].

M o2 71 FRSHA EAe = 2 (structural
protein)® AR 0Fof|A vlo]H A7 PTH Hcrown-like)
WAL FEE Fofgitt. ARl vlolgA RS A=
& H|EX(virion)°ll Egok= T slo] Hio|H A A2 T
o] = B8 5= A TEH26, 311

E TS L2 o2 (structural proteins) & 57+ 7F
A 037 EAY), Hie]2 A Hoj|A] o] A& BAoh= A2
A4 TliZ(hydrophobic protein)©]EH26].

s TRl (transmembrane proteins)Q! EQF M ¢h
AL 15 H|2]2 2 ¥ (assembly) ¥ &0Kbudding)of iRt

TH3, 28]. A2 Tof E:S:M T2 o] Hl-8-2 2F 1:20:300°]
o, Wt IEvHlo|HA QIR}e] || EAfjsl= Aol
uig] 2= 747001tH27, 30, 311

N T2l vlo]#HA genomic RNA (gRNA)O] 55|
ZARt=o] Q= TiEE WAE REE AEE B9 M
T Ito] AghS Sl oSk, 2 Hlo|H A AE
F/35t7] SIsl TS vl A 2} Zofe] TofgtH32l.

3. ZELIHI0|HA Q&R |(viral genome of coronavirus)

FZHo]HA genome 26~32 kilobases 7719] non-
segmented, single-stranded positive-sense RNA°|H, &
A RNA Hlo|gA F 7FF 2 genomes 7HAAL Utk
Genome RNAE= Hlo]#HA P{membrane) A HEE12Q
A= (N A BAIEE BAdoke B3I, 57
methylated cap®}3” polyadenylated tail-& 7}A] L IeH7,
25, 33]. T2HHPOIHA genome®] g 5" -leader-UTR-
replicase-S (Spike)-E (Envelope)-M (Membrane)-N
(Nucleocapsid)-3” UTR - poly (A) tail 7 34 2% 9-4A}
(accessory genes)=°] 7 S0l YA5k=3" end? +=
oltKFigure 3) [7, 34].

F 2 A genome 2771 TS A5k 14
7§9] open reading frames (ORFs) 2.2 A=, -2
WA (structural proteins), 2 (accessory proteins)
1231 w32 (non-structural proteins)®] 3714 &
O TS 2 stelal QItH3, 341

A genome?] °F 67%5 AA|oK= ORF12 ppladt
pplab EA|&4 thhi(replicase polyproteins)® Y

=7 712l & 53 ORF 1a2} ORF 1bs EgHo}al 9lom,
5 I Rl(terminal region)ll Y+= ORF13Z} ORF2= EA

SARS—-CoV (30 kilobase)

5 UTR

Spike protein

S1 subunit

3" UTR

RBD

s? [ lrem [

1 13 318 424 484 510

S2 subunit

o T e G

770 788 892 1013 1.145 1,195 1215 1.25%

Figure 3. Diagram of the genome organization and functional domains of the Spike protein for SARS-CoV [7, 8, 10].
Abbreviations: SARS-CoV, severe acute respiratory syndrome—coronavirus; ORF, open reading frame: S, spike protein; E, envelope protein; M,
membrane protein; N, nucleocapsid protein; RBD, receptor—binding domain; RBM, receptor binding motif; FP, fusion peptide; HR, heptad repeat;

TM, transmembrane domain; CP, cytoplasmic domain.
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W2 (replicase proteins) 22 B2 A (nsps)<
S stetal, A7 HRslElo] 16709 vl A (nsp1-nsp16)
< FdgH35].

U Z] 359] 191 37] ORF= =& (spike, envelope,
membrane 183! nucleocapsid)= oSkl glom, A
B 2o #AE haemagglutinin-esterase (HE) T2
< 712 7L IeH7, 28], B Hiolg|A genomed] 3
endo]] 423}E|o] 9lom, o] RE AE2 XA 0 A
vlo]H A YRHviral particle) S ABAdsk=d] B 5}H27, 31,
36]. F2UHEO]HAES ORF1a/ORF1be}F 4709] e
AS2 H|wd dXsHARE F2vHlolEA SR O
genome?| Zo|= BT S0 =0} F7]of] ZA -t
[7, 25, 35].

=2 (reading frames) Afolo] iz B 2T O] =0}
7171257 A= vlolg|Ao] wt tiefeh, 7ol wE

%5 9ES9] antagonism 5 TR 7152 =HRTH25, 351.

[¢)
=

4. HIO[2HA MEZFT |9t £X|(viral life cycle and replication)

Fevlolf2] B (life cycle)?t <M (pathogenesis)
2 oJgffok= -2 anti-CoV AlAl(agents)2] 7S 915l 8.
Shot. It E L2 A(HCoVs)7H JIZeIA TSk B2
= F2 357A5S 53t vT A droplet transmission)

o ofaf ojo}AIct.
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1) 8251} 0|l (attachment and entry)

£mto]F TSy S13} S29] F A E[UR 02 FAJEo]
UOH, SA]| o] Tk H] 2] 7] Fak Anjo| 3 thl
2 S1 A BR324 3 -84 Ao o] A SAl8o] 2fsh Al
ZEtH7]. S12 39 7|5 receptor-binding domain (RBD)
= ARESo] Hlo|H A & HI Q19 M3 3RS Aok Wi
S2 B[RS T 719] A domains?! heptad repeats 1
(HRD¥+ HR20] 9Jgt Hpo|HA-A|Z o g3 vi7igich
(Figure 4) [37].

HYH Aujolo ThBZ(S)T} &A320] -84 2 ARE-2
T ot vlol2|A0] &5 Fhost species) HALE =
2] gFdE Aok H Sa3t IS 5, thfRt AIA|IR A0
Al AE] o] o]F 7H ARG} ARt AR Afo]Q] HukE B £
3}, A& Eo] Ytz 2 HHlo |8 A= aminopeptidase N
(APN)S $8AZ AR8sIH, MERS-CoVE dipeptidyl-
peptidase 4 (DPP4)E F~8A| 2 AF&5= WhH SARS-CoV,
SARS-CoV 18]al HCoV-NL63< angiotensin-converting
enzyme 2 (ACE2)E &5 4842 &85 Table 1) [34].
Zhou 5118 COVID-19 S| 7]3A] H 32 A& H(bron-
choalveolar lavage fluid) 42 53 SARS-CoV-27}
SARS-CoVe} 53 ACE2 HIE XY 8AIS ARGTHR= A
AS RISk, Zd o= 7F I ol A= QI AH
9] of ] A S QIAIS] 22 Y =~8A19] Eazof] =A 2=
TH38].

Coronavirus yAq —
:-: Binding and viral entry via Ex :
Receptor ):é'«’ \‘ membrane fusion or endocytosis ocytosis 34y
A
YN YT T Fry— st F
Cytoplasm /
) ) Release of viral genome y ‘N ’ Figure 4., Schematic diagram of the life
- ‘/ Formation of |.3\\\__ 'ﬂ/ cycle and replication of coronavirus.
_ . mature virion AT Vinus inside Golgi vesicle The viral RNA replicates entirely in the
Ribosome (+sense) '\ cytoplasm of the host cell. Viral cell
/ \ entry is initiated by the binding of
S, E, and M proteins combine =" % o
s Translation of viral e with nucleccapsid / ERG\C\” \t/;'”g'ns to TOSt cell _reC(TptorZ. Aftﬁr
polymerase a / !
polymerase protein o IQ L O inding, viral genome s release to the
\M“J' . cytosol. Viral RNA is translated and
Replication/transcription complex  ica) genome o following replication and subgenomic
/ / o 5, IR RNA synthesis, the viral structural
RNA replication / Genomic replication N . X
proteins are translated and inserted
Subgenomic (nested) transcription \ into the rER. Structural proteins move
P — N @ into the membranes of ERGIC and
Viral polyprotein —_— combine with N protein. Virus goes
pola/opiab Ny ———— Nemorzne () inside the Golgi vesicle to form the
Gmm‘cmwm / -— ® vi_rion. Finally, the virion vesicle fuses
subgenomic RNA - : : / with the plasma membrane of the host
(+sense) Transcription of viral structural proteins

cell, following to release through vesicles
by exocytosis [37].
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Table 1. Coronaviruses, hosts and receptors

Coronavirus Host Cellular receptor
229E Human Human APN
TGEV Pig Porcine APN
PRCoV Pig Porcine APN
FIPV Cat Feline APN
NL-63 Human ACE2

0C43 Human 9-O-acetyl sialic acid
MHV Mouse Murine CEACAM1
BVoV Cow 9-O-acetyl sialic acid
HKU1 Human Unknown
SARS-CoV Human ACE2
MERS-CoV Human DPP4
SARS-CoV-2 Human ACE2

Abbreviations: APN, aminopeptidase N; ACE2, angiotensin—
converting enzyme 2. DPP4, dipeptidyl-peptidase 4, CEACAM1,
carcinoembryonic antigen-related adhesion molecules 1.

T-8&Aol ARlSt T o2 A HIEA] SA| 3] Al 27|
o] HLotoiof oh, S THRES 4t oA ARG a4
(acid-dependent protease)@l furin, cathepsin, trans-
membrane protease, serine 2 (TMPRSS2)2] ui7fof| o]
S1 AB-5R93} S2 AB-FH 07 Edf(proteolysis)Fla -4
HIlE ZH| E]o] A|Z M cellular membranes)¥t 8% 5}
Al =t

2) EXgA HUE Usi(replicase protein expression)

FZpEto|eA g7 9] the BHAl= Ho |2 A genome
o] BEH &, oA FFHA] oJ3f HFE genomic
RNAZRE EA|84(replicase)E Hok= Zoltt 1 %o
o214 RNA EA7}olojA|w, = 7He] il (polyproteins)
Q1 ppla®} pplabs HAFITHT]. olojAli= EAZY o= 1]
T2 T (nsps)y o586kl H}O]EV\ EA|- AL EA
(replication-transcription complexes, RTC)2] Z&&o]| &}
7| o]o}A RNA Mol 43k e4-& 25k, 3=4820=
RNA EA2} sub-genomic RNAs®] AALS GF3ICH3OI.

3) 2X|2t FAKreplication and transcription)

Hlo]2{A RNA M2 Ho|2 A BA| 84 E9kA|9] HAxt
LHS e EA- AL B8 A Bk} ki
A4S 3fsl= subgenomic RNAsS] nested set-= EA|5}aL
Jit.

¥

e mlo
o4
rsﬂ

4) = 'ﬂf r%(assembly and release)
Hpol A wPAS} LR TA(S, E 1213 M) RNAZHE]

www.kjcls.org

WYy 3, IPAEZ TE(rough endoplasmic reticulum,
rER)°l| AQI=]0], AXA|-FA] 57t F&(endoplasmic reti-
culum-Golgi intermediate compartment, ERGIC) 2. & o]
SEHA0l. FEHFANE TEE ZASH= genomic
RNA9] of2] EAREE(copies> Al Hio] Lpid+x2 o]
7R R B9 riboncleoprotein complexes),
H|2]29] 2 Z7of ofsk= ERGICY /\—}F—” fepL
(envelope THl )} A5 21-g5}0] vl A ZHsHt
ERGICY] HojA Zold Hlg2 /\1]3&-4 712 RH AR
(constitutive exocytic pathway) g 5ol *HIETtH41].
mpAko 2 vl -2 Rkt A3t Al 2utat gRtsto] vl
o|ZAE HIEIIT) o] Hlol2|A YRk= T (infectivity)©]
AUk

5. 55 357|449 E2HKsevere respiratory infectious
disease: SARS, MERS and COVID-19)

1) 5 24 §57| 5F(severe acute respiratory

syndrome, SARS)

SARSE 55 4 287] SF IEUHe|HX(severe
acute respiratory syndrome coronavirus, SARS-CoV)°l|
ofsf W= Aglolw[42], AAEAZ-HWHO)O!l 2Jet &
4] 32 SARS-CoVoltt.

2002 11¢¥ S 385730014 Aol FeRIA] te =&
FZijato]zi A(novel coronavirus)’FE53510] 2|22 Wiy
6?“‘ om, F Il Fof| TF, A7ILE, Ut 5 AlAIA R

SR RITH16, 20, 43]. 2004E7FA] 69l o, 200349
WHOOﬂ/ﬂ B34 MG (epidemic) O & FHBFHIL F41F
©F 20039 780l AR EY o= FAEI o 770 B4t

Fgstalon ztolA Bttt 571 Aghe fdsto] oF
800Eﬂ°l ARG 327100l FRRE F=UTHIG6, 43]. FA] AF
2H 1910 & ko oA E ] QJX ]‘?_W?‘j o] HAsA =2 5
“gol] ofst 57411 Aol B2 Aol JHe &2 =]
of SHAQ! AW HAZE o= s to] QIEE0]
SARS-CoVell i3t FAIE HA5HA] o] Azl Aoj2k= 7+
o] 7P A5Eo] Qi

Y A SARS-CoViz 4208 A28 SHHE A=
& F(strain)2] Z=HAP[HA OH, FE7]H Hlol2A
357) AgRS oIS, S E-QIXE BT BS do] 7o]
A A0 2 Fstal QlrH44l.

(1) 98Hepidemiology)

20034 6€ Harof| oJahd 8,096 AEERNeH 15

O



774780 AFgatod 9.6%2] A|ARE(fatality rate, CFR)O] il
EATH32, 45]. 244 m]Fto] o] AFTELS 1% ©lste|H, 65A]
opdo] AFFE-2 55%C]tt. 47 ](incubation period) 2F
3~6YE gHA 91om[27], 20049 o]F FA7HA] T ol
SARSE=AIAIZ 0 &2 HATx]R] Qa1 Qlv}. S TRIAEE oA
o} AFarge] o] Hi7RA|E B3l o] Hiel2|AE 2017d S=2]
Hde] F=of A= BHAMF(horseshoe bats)71A] 5215}
of R} K F AN natural reservoir) @< B Witk

Sveelrs o A=Y Yl 28 5399
AR Yl om, B 2EX|E]o] AFgAl= QISiH:

(2) A1Ktransmission)

1344 At B 2 2= 557 H'E(droplet)o [ 2 A Hi7H
Al(formites)& &5+ A=) HF 0= ZA=H(20, 30, 43],
t(feces)Z Bot0] the] vlolH A7 &7 whize]l -
4 AR Aokl it ¥ (infectivity)2 MERSY
COVID-195t} &0, AFJE-2 MERSHH H3l COVID-19
B} =t} COVID-199} Hlaste] 7|23 AABARRO)=
7 A4 Bt} ohE Ak F 2 ~4 oo},

(3) 4 (symptoms)

A9EA 0 2 HAFF4E Holal Ho| 38°C odolEk=A <
ol= g, 255, 719, 713, 1811 )19-Eat o] ARFAQl B
Eo] ZXHnonspecific syndrom)}& U =213} GAF
(flu-like syndroms)alal[46], A1 3¢~ 53K respiratory
distress)¥} F|F(pneumonia) 02 AP=E7 | it wiAl9]
7R AJZFAA]EE SARS-Co V7 A | Aleb47] o] w4l
< 7N FHEE L, Sold AmHE Qivh

(4) A preventions)

SR, AR o= A, Ao 27| HE, HE FE Y,

akAS(N9S 34 2§ 181 BSE 71 28 50| lrh

2) 55 557|855 HMiddle East respiratory syndrome,
MERS)

MERS T3t 34 387] 9o g, 20124 4 ARg-iof
gajoloflA AZ HIUEQIH 1 & 559 ofgHoR:
(Arabian peninsula)E 5402 dH6197] i 553
57] EFHMiddle East respiratory syndrome)°]gt 1%
St, & 2770l A ST o A7kA] Aol AN =
=)7] A A2 Fstrain)?] F5 557 St A=LH]
ol A(Middle Fast respiratory syndrome coronavirus,
MERS-CoV)ell &J8fl @ =h= 734 Aargols, et =4
(camel flu) 22 L&A Ut 201219 9 o|JEL] Hio|
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A 5R01 g HatH| = 27| BPAKDr. Ali Mohamed Zaki)7F
LA

o[ EFHHF(Egyptian Tomb Bat) =58 721 QAT
017k tHs e dromedary camels)ZHE ZAHTH47].

(1) ¥8Kepidemiology)

2012 49 ARg-tlolztH]oto]] AF5k= 60A| FAtIAIA
50 = gRIE|gl o, T2 5l 99 WHOOI A Al th ARt
AEo2 Qg A FA HA= Ferhal YHESIIAEL,
20139 ZFA0] §F Aol A Al o Algte] A o] o] o
A= A2 gRlsto] HIsigl L, 11§ 7tEt=et ARp-roleH]
ofollA] At o AFe] Zedo] FRIE|ITHA4S].

20199 129 Ha1o] OJshH F 2,468'8°] A= L
% 8510] Apgslo] eF 34.5%2] 7P =2 AFtES UERS]
o}, 722 SARS-CoVH COVID-19ET} o, Jz7} of
AET 3 38 ol A=A, FE7|=5.59% d#A Uk

20120l Az AYsHIAIGE g2 2015 0] F-35H A
2 Rle g 201549 5 HIEIQIolA U=3t 68A419] Edol &
571 9 S = B o] st AmE koL A7t
SAE]A] oot 11 7 35t B A T A A==y
oflA Hulxlo] AAH o= F A= wo| TS == @
B WA = QIet 186782 SR FEAESI o H, 1% 3850]
AFB(RIARE: 20.4%)31%aL SHollA] F-383E MERS-CoV7t
Hol(mutation)=|Ath= Ao 34120 & SRI=|q]rt

(2) MK transmission)

YEoA QITEC = ofE A AAE|=A] oFRI7HA] E-E-rg 5t
TH171. e Ale] U AEolu BT o= Hulsl=
A 07 A glom, e Hiof|xe] ik EF0] A A|AA
o= W2 R EE Ho|w gltk

(3) 3/{symptoms)

SARSS} FARRE SR, B(98%), 71:(83%), =7HE
(72%), T5-5(32%), A=, &, 1811 55 50|%, SARS#
FollA Ueht= AL 342 EEA Uehdt). 3359 342
2 ¥, 34945 (acute renal failure), 573 B W 322
(disseminated intravascular coagulation, DIC), 12|31 4]
WA (endocarditis)o] HIEATH17, 49, 501.

(4) 9" (preventions)

SARS®} FAFSITE NO5 viAT S 2REslal, w3 87|77}
SfekA 0 = 77k 2210l Q7] whizell o] e BEEA 9]
S 517] wjze] HobgS 28Rttt

WHOOA = = HEhE YA Eal, YEF Q)= HHEA]
Ol A Hogtal H3} SARS IR 2 R} AR
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7| 2ol AFSE-Z = UANE WALS A2 EX] QhQlTt. whAlo]
AZ=A] 22 7H & AN vl=o|ut [ 7HA] Hub=A] o
W71 dizoll T159] T4 5] Mol ] wiZel itk

(5) H(diagnosis)

S FARIGSH ®R 0 7 557 AJulA|2u E A4
£ AFI5to] RNAS 53 5 AR FAAL Sa A A2yt
Sreal-time reverse transcription polymerase chain
reaction, rRT-qPCR)< o]-85}o] ZIestcH51]. 71 9] @75}
20 2 PAHAE A= T Qi

3) Z2L4-19 (coronavirus disease 2019, COVID-19)

COVID-19= FZ2UHP|H AL A28 Enew strain)2.
T A FATE7] S deh QoA HRt 4
AE-E B0l A== 594 A9 (pandemic)elet. 2019
129 =+ S0} $FA|(Wuhan, Hubei province,
China)oll4] Bl&(pneumonia)o] LHgslo] 22 FZLjm}
ojg|A Fo02 BRIE|Q om[22], WHOOI 2lsf 1968 %
=7{Hong Kong flu), 2009 A15-EF(Novel swine-origin
influenza A [HIN1])°f| o]0 2020 3€ 11 35HA = ]|
Hog Hxwt.

HAAC] AL 27] S04 W sto] St ELRO]
Al 3o, §984d MY BA o] A HolES &
o]#] grofof Hrh= A2 20204 1€ 2019 novel corona-
virus (2019-nCoV)2al M= AT, thA] 20204 2 11Y
SARS-CoVat A71AE FAMo] 2F 86.9% [24]01014 55
4 557] S5 IEHHo]2A-2 (SARS-CoV-2)2tal ¥
7= 3l

SARS-CoV-2 ESHFE7| Y0 & Q17to] thgtvirusQ] #x}
O] Y%L o M3 BEHoh, S A BB 4
A GARE B IR AL 96%0]H, SARS-CoVE
SFohs ARFaIge] F2UHPol2A genomeZh= 99.8% 1
211 AR (pangolins) Z2HHIO|2 A= 92%5 LR 1L
W] 2ol oj= Zo] BAARIA] 234 SAE 2HA] &5k
TH52]. 202019 149 20 HH|= S0l AR AR} o] A]
202 SRIEQIt. COVID-19= 55| ello|ut HYZAH g
AL AR50l AU S HA g HARAY Aaeat gt S
AL, e SRR} 18] 31 H|RERERRE0] oFsit.

(1) 98Kepidemiology)

20204 9€¥ 62 AIAIF L= 26,961,795% odo] A
UL, 71%880,95570] APl LAk Ageteital A
Zk5HA] gfom, X o W2 AR AFIAP L Qlctar Hoj

www.kjcls.org

o} A= 4~5Y0|1L F= B, ol A4, 1= 5200
of7 =7tol| A LT

=10 492020 9 7Y RIS R= 21,296, &
A= 16,2971, A& F9A TH= 4,663, AFGAR=336
o, 1071y o WS- 41.07H0]ct.

COVID-199] 71220209 1€ QIZHA QI o] 2Rl
Flom iR 7HAE ARFELS 7 AF A (infectivity)©]
73 o AZo|AU vEo] SRS YERoH, 7~12U7t
AAGE AR, F/do] A vt = 3YU 5 7FE A9
o] ZFstA Uepdt.

Figure 5= (&2, =HESA), AHIGESH) 1
2]3 o|gE]oHF-E M)A BFAYSH COVID-199] olgh Lo
AFSA} 3ot HE Yol A] 654 o LRBAIASE ARG
Eo| 7|okgr3 02 Z7etkal 9lom 294 ulgtoll A AFE-2
23] W92 Hojzw QIrkFigure 5). 294 TlRlolA] AR}
A1, =g Fol| AR L F50ks YRl tiejs o4 v
AA] o3t QAR A} A= GS Alolel= Zlo] F=olrt.

(2) MK transmission)

AFS AR FHY 2 vlE((6 HE) 9] WellA 717
(cough)olH A7 |(sneeze) 258 WY B[ D (droplet)
o] 7Fs3ltt. 371 F0lA COVID-19+= 341759t AJ&o]
7Fs5t7| whizell 94 S(close contact) LHlE 37k =]
511, QHE HHE T & AZ-S THX|X] Holof gHH53
Aol sl 2. AH FHO BAIS Bl (HdFeR %
4= eH54]. ZkAET AH QI A 2”0l 3UTE S
olA= 1Y 1231 S{copper)ollA= 4417 B9t =S
T} B E]o] 9t B2 &8 Alojof SARS-CoV-22
B I A2/ Ro| E8/3) Elo] o] AstErH55].
Aol E8 ZHA|(stool sample)2}F HH(semen) oA = &

N
=~

E 30 [ i d

[
o

18

)
E

=

Lo

E]\l
=)
(S

)

p

SoA)e A e] e ofx) BEusict
A el WA, 84, S 52 I 294

o2 ey, 81, 3P4, 1% 59 Wi duit Axo] g4
Aolct. A} Al T3 AFS Wi QA AE-S ol X, &
A, 71er A A2} $HA @ o] QU Bt o2t = =
ARE-0 2 Q5] o] 2 HAAZoITH56). 94, &
&, vt} 22 E50] AAofA . SARS-CoV-27F Hut=] %]
Th= 57 o} QIA|RF COVID-19 A SAlo]| oJ3)] 523
Qo] &g 5 =3O F 100% QFdsittaL & 5= Qick.

(3) Z4}(symptoms)

REe] S4E0] ISl H o, 15/ asymptomatic;

2|t 40~45%)°1t 2t 572 Hol= 3-8 At AX
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g Apgof| o] 271717 tefRt FA4dE0] HalEarl QIeH22].

3 A= VIR, HE(37.5°C oY), 1E, &M
(shortness of breath) 0] Q)0 C}2 H 1% &40 2L 3]
oF dteteol, 8 FHrespiratory distress), T-8-%, 215
Soltk. EolstA F 30~40%2] AR+ o2 L v|ZkS A4
SH=3/do] Harsr Qla[57], 3t A9 w9, 54
T, R EZIRI Z-F{cytokine stormy), AP, IE/]
424, AR|of= F307HA] olF &= ITH3T).

(4) dl"H(preventions)

2 o] ghito] thedsl] fiote] FEoHA = RAAINE 5714
O &S AT Y& Alol= P raaE 283 =Es A
)5, G AFE-S 70% oV TRTHEAIIAIR 2 Hot
oFgHH52]. 1 9] 2 m oAFe] ARSlA A 2(social distancing)
£ A5, 259 o3 Aljtslal s4ffel= A 5l 5 um
| BT £9] F2Eole| A= B7] Fof| 2 AEsHH B
301, 1 mFE AE Foiile tHE ARIA AddE
o1q.

(5) AK(diagnosis)
37 ZF7100A AFe 287 BAIE TS} et

o4

i

i’ﬁ.
3
x4

>
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Figure 5. COVID-19 case fatality rates
by age group in China, South Korea,
Italy and Spain based on data available
on 5 June 2020. Image source: from
the Wikimedia.org. Author: Attomir.

=2 RT-qPCRO] 2Jgt genome?] 418 S3f Akt 23,
58]. RT-qPCRE 53+ COVID-192] 7] H&2 SR} AA 0|
S FY HRolElA genome®d] EAI ofFel wIFE
(sensitivity)oll wet Z27g=7] wizo] vfo]HA9] 22 A7}
(titeD) N HES &= S 2|23} AEHPHo] F asict

SARS-CoV-201 79 & FA7F A/ =l2H 25 ol 2]
7] W2o]|[59] FAIE 7IHEC 2 sk= T4 HAKserological
tests)}= 27| o] gt Xdkat ARlofl= =go] =] oF=tt.
GH5HA WY AA= T B R vlo]g| AT} Adsk= 7490
48X Zolc}. F=9] 752 SARS-CoV-20] |3t
&E Bol= AREE Al 3R 91gt A19] HkE UERd
11, A2 AR AfolofA= A7 A o, DR FQIoA = A
9] £2o] gli= 59 WNkSIt AAH st AE By
THG0]. WbA RT-qPCR AP FdoH, 55, 45 E=F
T ABAEE o ds] F WA Ao W 4= QAo
S ool 71tk 1 E 2 vlo]Z)A RNAS] A 344Q1 A1
R e i e R S e i R b i o L
27] AES o 4 Q.

SH=ollA 20201 99 7U71A] 2,051,297 AR

o 4,

l..
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Table 2. Characteristics of SARS-CoV, MERS-CoV and SARS-CoV-2

Clinical characteristics SARS-CoV MERS-CoV SARS-CoV-2
First recognized 2003. 2 2012 2019. 12
Causative virus SARS-CoV MERS-CoV SARS-CoV-2
Location Guangdong, China Jeddah, Saudi Wouhan, China
Incubation period (median)/day 2.0~4.0 (4.6) 2.0~13.0 (5.2) 3.0~6.0 4.0
Age (mean) 39.9 50 47
Sex (male:female%) 43:57 64.5:35.5 58.1:41.9
Basic reproductive number (R0) 2.0~3.0 64.5:35.5 58.1:41.9
Intermediated host Palm civets Dromedary camels Pangolins (?)
Nosocomial infection Yes Yes Yes
Fever (%) 99~100 98 83~98
Cough (%) 62~100 83 76~82
Shortness of breath (%) 40~42 72 31~55
Diarrhea (%) 20~25 26 2~3
Overall case fatality rate (%) 9.6 34.5 1.0~2.1 (7)

Abbreviations: SARS-CoV, severe acute respiratory syndrome—-coronavirus; MERS-CoV, Middle East respiratory syndrome-coronavirus;

SARS-CoV-2, severe acute respiratory syndrome—coronavirus 2.

olFojFct. A AF L A Ao =115 Eo| 5HA
AL AP EES] L110]) HolE H3)

SARS, MERS 12|17 SARS-CoV-29] EA T} ZAFS-S H]
walo] T2 ZAJ51ITH Table 2).

o,

o

]
2t

=719 QREE U0l HAE 19654 Tyrell#} Bynoe©]|
ofsf 1710l A€ @A} ofo|9] . HEH[EoA 502 Hejx
QeH22]. T=)3 A 209 Bt AR 557 deks dod
4= Q1= 3719 YA Q] QIzEE R Lol Art ALY o]
A2 SARS-CoV, MERS-CoVe} 31| 71 Zoll= 20199
o 55 34 287155 T2 U] A 2 (SARS-CoV-2)
o, HF FEV|UCRE 8 ARL= Holt

COVID-199] 8 AHuzE Hlo]gA 2|&A0 & 915
7] S SUHAY, 2AH WA HE-S Bt
|2 5o] A=A, FA COVID-198 A =sHAY
ofst7] fIgh FAIAQ1 HPH-2 o} 71A] Qict. JIEF
IR E AL 57174 AAF S22 =HA] SARS-CoV-271 B
< HutE Aoz AgEch

FHE71= MERS-CoV7H 71 4™, 23822 SARS-CoV7t
7V =01, 37HA] B ES] aEFolA AFYEC] =1 AN
S MERS7}7F 431, COVID-197} 71 Wt ko 2 A =3t
I} o7} ARt IELol2|A0] B4 0= QIS e =2
SARSS} AAME0] =& MERS7} 431 A% T2 upalol2i A
7+ QA S7EEA] A& 4= Q7] wizol] Z1ofl Thet thHlE A

g2 ol
o mo

s
|
Wi

§

o}
o
tlo

.
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FEZE ARtsof it

20209 9¢¥ &3 EA419] iRl dlE]®go] COVID-
195 9319] A-Anof| A Q1918 0 = kS0 ttal S5131A
Tk 71 S SRS wsHA A7 ol Ad=2o] ol Hof
ZIt}. 1 o]f<= SARS-CoV-29] Ajo |3 Tl ES 54| 3
9] furin THHERES| G40 ofsf Esfj=|ojof Anfo] = Tl
9] RBD (receptor-binding domain)7} =&%|0] uf-3- &3}
Zog ACE2 8Aol| Zglslo] Mxz= YT & U=t
furin AR G4 = 5579} ¥ x| zof| v F55t
o] £o| IFA 0= RBDE L&A1 E 87} gl7] wizo|th.

HA7HA] 2 = 71E0)4] COVID-192 Qlsf| oF wiqtg o]
AlFEo] AFdstelom, ZFA1A wof E3t 9HAlskal, HHES
WA BHgh o] E7Fsgt Aok 12| B & SARS-
CoV-2 A= oot A= 4= Sl WAl ojoREo] 7
= Sl A 02 -2 A7} o] 20| 1L, AdF3HoF COVID-
195 F412 = ok, 18y A7) WAl X = A7F gl A
ollA SARS-CoV-29] A 2 7141 &47], A=A
AME, ARIA AT, o ARE] 5 A, B2 1S
o] ©U 4= 3= B2 AHA| SoItt. TR COVID-199] &Hike:
A7 sl 9 allEe o= Sl AR %S HYE R
S}l MRS =S5k SA XS AdskaL, AEet 214 |
ol X3 RS fIgt ARt Al kARl 7dol &
TETh E3 w7lolA= FEuEtol2| A9 T1o] tigt ArE o)
ol #xtofuje} ol BA), Tjofl thek &A1 A= =+l
SolA AlEsteiof gt
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flo] ik, TR Llol]A0) BA) F71= A o] ), Aps ¥
o, BA|, £ 12|21 == o]0tk o] 52 20029 =3
B3 AR-FEUERoE AT S| H7RA] QITtlA 1Y
oz oAXR] Ut 1820028 S5 H4 2
Tto] AAIA 0 =2 8,42270] sl Aol 11%°] o|=
= TR Y. HEA IR HE|R A= HEF TR
Lo A9} eakAdo] T}, 20194 129 S+ 9-stoflA] vy
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