Journal of Biotechnology and Bioindustry
Vol.8, December, 2020. 6~10
https://doi.org/10.37503/jbb.2020.8.6

At I 21t vpolE s 2

HET

ofu
olX

Severe Acute

12 A
B stz 61 =aEHistal AAgastt 27909

Respiratory Syndrome Coronavirus 2

Jun-Sub Kim"

Department of Biotechnology, Korea National University of Transportation, Jeungpyeong 27909, Korea

ABSTRACT

Coronavirus has been plaguing humanity for a long time (1965~2020). There are several versions known to cause the
common cold or flu, and recently two types have caused fatal diseases: severe acute respiratory syndrome (SARS) and Middle
East respiratory syndrome (MERS). However, the global pandemic triggered by novel coronavirus, SARS-CoV-2, caused extreme
confusion and casualties compared to previous viruses. In just a few months, dozens of countries have triggered blockades, more
than 1,878,581 people have died, and the disease continues to spread. While the world faces this urgent crisis, a large number
of scientists have identified biomarkers that will be used as essential tools for virus detection, diagnosis and treatment, and these
efforts are rapidly being used to develop a variety of new drugs and preventive vaccines. In less than a year, surprising
achievements are being revealed by scientists and researchers, from the genomic sequence of SARS-CoV-2 to protein interactions
with host factors. Indeed, it has emerged as an intensive scientific research subject on an unprecedented scale in the scientific
area. The vaccine project successfully completed phase 3 clinical trials and began to be distributed, and anti-viral drug trials
are also undergoing phase 3 clinical trials. Continuous studies are predicting the emergence of new biomarkers, and diagnostic
tests are also becoming more elaborate. I'm sure the knowledge we've learned over the past year will help us put an end to
the pandemic and help us better prepare for the next pandemic.
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1. SARS-CoV-2 structure, RNA genome and proteins

COVID-192] A2l SARS-CoV-2+= Y2 2] SARS(severe
acute respiratory syndrome) HFo]#] 29} f-HEgH 0T w9
frArsithE HolAl ool Xtk A wE ARt ¢
o B2 A7ES Fot HlolE 29 A Alsol AlHEA
HAow, vlolg 2~ FHol| e ©iiHe] mefy F2E
A3 Ut ol2g =€ =T JREL oY of
S8b7] f1%k ek 9 A 5ol AHEE & = violQ wHAE
Flske d w-¢ Fasi

71&el olv] 4z F2u Hpo]#] =l SARS-CoV B
MERS-CoV2} fAFSHA, SARS-CoV-2E £]3](envelope) S
Z+= positive-sense single-stranded RNA virus©] ™, €F 30,000
71 RNA @71E 74 AL ok 24 vho] g2 Yate] v
7 8 72 oA S A2y 2ato] A(Spike-) & T
B, “(Membrane-) T A, Hiol#x EH| 2}y
(Envelope-) @& gl 738 @ A =(Nucleocapsid-) T

Zolthd, 5).

M- % E-Th-L2 RNA AlFS HEsh= 9bo] 73 +
2Z A3, N-g 2.2 RNA AlES S84 It 9
Jof] EAsH= -l AL SARS-CovV-29] E3 AE=Z]
9L 28 BAs 9k 2 Az 8 AFs
e EEHE AU GUIME E4S T3l SARS-
CoV-2 Alx=e] s-thild fLxol dry|xgEo] vl =g
JE=o]7 Zo] BeA Uthe).

2. The origin of SARS-CoV-2

SARS-CoV-27} of G A IZF AlAl] o] k=X g
Ot o5 F & e A7 AgAdA fHdloke
Zloltt, ey o] ASAE2 vholy 27} g4 9 A
A A 8l ARETE gad 4Ae fAska 2
o} AR AFARE 2 vlo]# e WrFH A
Rk oy HTHOE Az JATGO R o]Fety] Mol F3b
WE)7E 2R3, vlolg s s Fxol Al ALl
i3k o2 24 A3}, 9h3 2] SARS-CoV-2E IZteg2 He

$+ AL A4 M (Pangolins) 2.2 ERAEATHG, 7). TS F
oA HAE Y2 RmYNO2 Hlo|gl A& 7|& 23t
3 @i ge) oprgl 4y EAWo7E WA, o=
SARS-CoV-29} AR 2k RIsE Siiielhs SAE Al
gt whebA] B2 FERAE-2 SARS-CoV-29] FEZR] 7]
ol dPHol} o= o g x2H npo|g 27} ohe}, 2t
d Adge] Axeta Askar ATk®).
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3. SARS-CoV-2 entry required factors

O tii-2o] vhol2] 29} v 2 SARS-CoV-2+= 1t
olg] 2 YAt ERW | ~ufola Tl A St ) 5= A
zupo] A Tild 31o] JeAE-S T S5 AlEo
AJZh vtolg e Al 5ol o7 Al o] A2
Dl E A|2ES 712 O 2L nlo]a] A AFRS A AEHY]
Ax ¥ B2 AEE FEARIT 72 24 ATl =
nto]2j 2~of] gk M3 5=8-A|+= angiotensin-converting enzyme
2 receptor(ACE2)Z 313 HTHO-11). E3h SARS-CoV-2E
AZWRZ 437 AdlMe sFAEZ furin?} TMPRSS2
o] Fasirt o] F HAE Hiolgs s-uwAS 4
wetal EA4sto = utolH =8k Mo F3te 43
gk12, 13). Z=3 AAIHSZ COVID-19 59| F7 0]
2 4 & SARS-CoV-29} QIZF &5 M| Alolef] & 71X
02 oz ohild s 2go] RIEI JTH(14).
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4. ACE2 and TMPRSS2 as potential therapeutic targets

SARS-CoV-29] MZ R 2192 ACE2 8419 Al
2 H obAQl TMPRSS20 ZA o]E&& o9, in vitro A3l
A A Z=2H oA SAIAIQ] Camostat mesylate©l] 2]3) X}
= 7o) FIEATK10). o] WAL nlo|gjx ST
2 A Z2] TMPRSS27} SARS-CoV-2 X 2E 93 23
ERAlo] E  AS AlASHTE A=, Avfo] 3 Tl o] &
| ¥t olU g}, Camostat mesylate$} F-AFSE 2 H|olA] &
AAE] ZAA A7AZ AHE-S & vheith

7+84 ACE2E= SARS-CoV S-thill o] AgHS xpcha}od
Hlo]2l 2 BAE 3= H a3470]9lS Buk olyzk15),

ACE29} Angiotensine TFgh ¥ 45 REsh= 2102

A% das) Bl

ACE2% SARS-CoV % SARS-CoV-29] =gAo]A| gk, <l
A e F8 A4 g, 9% 2 Had #¥e -8t
+ Renin-angiotensin-aldosterone system®] ZHA} 9&S
gttt ACE27} SARS-CoV-2 Hpole]zs ZIQJof| A ¢ 5
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93 98-S gslr] w&ol, ACE SA1#A 2 Angiotensin
82 AgA| e 22 & ]t oF=9] AHE-E COVID-19
o A APRE FEFE vE 5 dTkie, 17). AHA
2 ACE YAAl= ACES} ACE2 Alo]9] =& MY AL
2 Qs FAHoZ ACE2E AT F+ S, _,_HJ;(H‘_
ACE SAA] % Angiotensin =& 2}chA| 2] AF8-2 ACE2
o HHE F7MAA AL vlolg| 2 s AlE Y 2 F
2o o] HFEE T 4 St oA AT WEA I
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] ACE JAA7} ACE2 &40l 2132 d&FS vH]|
A = Ao Z YEPGATH18), COVID-19 1 3 Alo
Uik ACE2 3o T84 ofr Wslr| gkon, F7}
A o Ao g AtgdTkle, 17).
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5. ACE2 expression in susceptible cell types and
at-risk human populations

1) SARS-CoV-2 H}o]&] 2 X314

ACE2+ QIZbe] =, =, A1, A1, WA, = 9 a8kl A
AHEE Zo® dEd Jth19). 53], 557] /\1]3%3
Hiole] 2 S-eh A3} Agtsh= ACE29} Al2et §3hs &
3}5h= TMPRSS2E & =50 2 Wdsly] wio] =24
niol 2 ZHd o wlg- Hoftrh oy AT AFEe] W=
H ACE2 &3 FF°] &5 COVID-19 #1§o] t =t}
H Y AlZ AR HolE dFE E?‘SH COVID-197} &
F7] Agent o), A, AAEA B AAS oy T
Sl te A g FHES oprdthal Bk th20).
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2) FoFet Al
SARS-CoV-2& z<_7l T Fe= - Hel &F
7] s B AFEE o o 3 g o A
ARERE AT + ACE29} TMPRSS27}
357] Z22o] Tkl M ZNA bronchial transient
secretory MZAA 71 FEHA FAET Hsga
@1), HZ AT A= ACE2 2 TMPRSS2 fAAE 3 4
9 M=, &3] Z9| goblet¥} ciliated /\ﬂJ_OHH o
i—}ﬂﬂt}(zz, 23). BF71] AEE 9ol
71388 AZoll= T3k vlol# 2 X E]'“"@C’] z3t
ALk dE S0, 914 AlZoM = ACE27F Hd €T 3D &
ol A e E Aol 2 SARS-CoV-2+ 7| Z¥TF of
Y2}, gastrointestinal MEE ZAAZ F Ath BAsHH
th24). HIE, in vivo AEAT= ZFF A FolA AARZ
gastrointestinal AX7} ZFAE o] vlo|H 2 YAE YT &
UEA A= ERHSHAT, SARS-CoV2E T87] 5730
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A A 3 Foll AZke] A EHFH AL, COVID-
19 2zke] 91 Ak F4do] Yehds Zlo] RaE 7] &
oA3), s 53 M9 7FeAdE aEsfortt itk

Ao 2w 7]HA] M EQ ACE2 84 UEE o]
o] o Aol B3l E2 Aoz By

oA R wels dAo] 2 Eel

O =& 73 o] 9lo] iow}(zl) 3 yo] ACR2=
Rt gAolA B T B $EOR HAHITHS).
E3] ACE2 Tl e 713lojA] =& ‘F—?EFL B E7] o

Aol A &

173 uyq o]

rETe. A 9 S vvg s 3 Aol
E AR VIR, 49, 8 AEE
Foll(28), AL COVID-19 24
o}

o2 4 ACE2 734
%1 o 473 COVID-19
Ao éﬂﬂ] & ATH29). A Aol WwER FH1Ak
SLC6A20(ACE29} A3jtsh= ofw|i=it F44) 2L TLR7

PN
2
(toll-like receptor 7)= COVID-19 F5 =2} #H# 0|
o= dHFTH30, 31).
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5) A3 9 ABO FHA

o] ATtellA defgo] COVID-199] 483 F5=
FFE = F Aok B Th32, 33). HZ, Az o
of A= APFE A= o] AW S S AHE 0¥
IF°] 2 BE 9} v o SARS-CoV-2¢] ti3)
H53H= Zo2 HugAk FHskat 152 08 dY
9] anti-A antibody IgG7} @4E A BTt COVID-19 E&
£ 9T Hlo|Q mHAEA T Fasttha A Tith34).
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