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Coronavirus Disease 2019 (COVID-19) is a viral pneumonia emerged in December 2019 in Wuhan, China.
Its cause is a new virus from the coronavirus family scientifically named Coronavirus Acute Respiratory
Syndrome 2 (SARS-CoV-2). In this review study, articles published in English until March 23, 2020 on new
coronavirus infection were reviewed. These articles are obtained by searching in PubMed, Scopus and
Google scholar databases using keywords "SARS-CoV-2", "COVID-19" and "Coronavirus". The latest COV-
ID-19 statistics and information were extracted from the websites of World Health Organization and the
Centers for Disease Control and Prevention. we investigated the effect of different compounds on the
key macromolecules in promoting SARS-COV-2 infection using computational methods and bioinformat-
ics analysis that can be considered as the best targets for designing inhibitory drugs. The most important
macromolecules were Angiotensin Converting Enzyme 2 (ACE2) and Transmembrane Protease Serine 2
(TMPRSS2) receptors of the host cell surface and the structural and non-structural proteins of the virus.
The most important structural protein was Spike, playing an important role in binding the virus to the
ACE2 receptor of the host cell and the entery of the virus genome into it, while the key non-structural
proteins were 3-Chymotrypsin-like protease (3CLpro), RNA-dependent RNA polymerase (RdRp), Papain-
like cysteine proteinase (PLpro), and non-structural protein 13 (nsp13) helicase which are involved in viral
genome replication and the virus’ release from the host cell.

CoV-2) by the International Commission on Taxonomy of
Viruses (ICTV) on February 11, 2020. It appears to have

1. Introduction a higher prevalence and transmission than other members

of the coronavirus family, such as SARS (Severe Acute
oronavirus Disease 2019 (COVID-19) is vi- Respiratory Syndrome) and MERS (Middle East Respira-
ral pneumonia that was initiated in Decem- tory Syndrome). However, the mortality rate of the new
ber 2019 in Wuhan, China. The disease is coronavirus is much lower than other coronaviruses. It is
caused by a new virus from the coronavirus mainly transmitted via inhalation of respiratory droplets
family, which was named Severe Acute Re- or secretions expelled by infected people. Fever, cough,
spiratory Syndrome Coronavirus 2 (SARS- shortness of breath, muscle pain, and fatigue are the most
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common clinical symptoms of this infection [23]. In this
review study, the effect of different compounds on essential
macromolecules in promoting SARS-CoV-2 infection was
investigated using computational methods and bioinfor-
matics analysis that can be considered as the best targets for
designing inhibitory drugs.

2. Materials and Methods

In this review study, the articles published in English
by March 23, 2020, on new coronavirus infection were
reviewed. These articles were obtained by searching in
PubMed, Scopus, and and Google Scholar databases using
keywords "SARS-CoV-2", "COVID-19," and "Coronavi-
rus". The world’s reputable online sources in the field of
health information, such as the websites of World Health
Organization (WHO) and The Centers for Disease Control
and Prevention (CDC), were used to collect the latest statis-
tics and information about the COVID-19.

3. Results

Among the most important macromolecules in promotion
of SARS-CoV-2 infection are the Angiotensin Converting
Enzyme 2 (ACE2) and Transmembrane Protease Serine
2 (TMPRSS2) receptors of the host cell surface and the
structural and non-structural proteins of the virus. The most
important structural protein is Spike protein which plays a
vital role in binding the virus to the host cell ACE2 receptor
and the entery of the virus genome into it. The important
non-structural proteins of the virus include 3-Chymotryp-
sin-like protease (3CLpro), RNA-dependent RNA poly-
merase (RdRp), Papain-like cysteine proteinase (PLpro),
and non-structural protein 13 (nsp13) helicase, which are
involved in viral genome replication and the virus’ release
from the host cell [12].

Mechanism of action of SARS-CoV-2 is dependent on a
glycoprotein of a vital structure called Spike, which is lo-
cated on the surface of its membrane and has a high affinity
for binding to the ACE2 receptor found mainly in cells of the
lower respiratory tract. Therefore, since the cells of the lower
respiratory tract are the most suitable hosts for this virus, the
SARS-CoV-2 has destructive effects on them. Production of
new compounds that affect this protein-protein interaction
has therpapeutic potential. In fact, blocking this protein-pro-
tein interaction inhibits viral entry into the host cell and stops
the viral infection without damaging the host cell. The ACE2
receptor has recently become an important therapeutic target.
Several compounds have been introduced that show a high
binding tendency to ACE2 while showing a low tendency to
bind to the Spike-ACE2 protein complex [36].

Researchers have developed a specific antibody against this
receptor that covers its surface and prevents direct contact of
the virus with the spike protein [37, 38]. In addition to an-
tibodies, synthetic compounds may also be able to bind to
this receptor and prevent the coronavirus from binding. To
date, the most important research in this field is related to the
production of a ACE2 variant called “human recombinant
soluble ACE2” (hrsACE2) which can significantly inhibit
COVID-19 infection in the early stages, while it has no toxic
effect on human cells. The hrsACE2 protein acts as a com-
petitive inhibitor of ACE2. It tends to bind to the virus with
a high tendency, and to prevent the virus from binding to the
ACE2 receptor at the surface of host cells and from the enter-
ing into cells and, eventually, developing COVID-19 disease.

The spike protein is cleaved by transmembrane proteases
such as TMPRSS?2 in the host cell to form two subunits S1
and S2. The primary function of S1 is to bind to a receptor on
the host cell surface, and the S2 subunit fuses the virus mem-
brane and the host cell membrane [26]. Studies have shown
that inhibition of TMPRSS2 enzyme activity can prevent
coronaviruses from entering host cells. Therefore, this en-
zyme can also be considered as a suitable drug target. Spike
protein on the virus surface is another option that has been
considered as a suitable drug target. Any compound that can
bind to this protein with a high affinity can prevent the virus
from binding to the host cell and thus prevent viral infection.

The best compound that tends to bind to and inhibit the
formation of the Spike-ACE2 complex is the Hesperidin.
The best drug targets are available before the virus enters
the host cell, because it will cause the least damage to the
host cell. After the virus enters the host cell, virus-specific
proteins that play an essential role in virus replication can
also be considered as drug targets. They include proteins
involved in transcribing virus RNA, translating and synthe-
sizing virus proteins, processing and modifying them and,
finally, replicating and releasing the virus from the host cell
and spreading the viral infection [12].

4. Conclusion

Researchers around the world have introduced drug com-
pounds to control COVID-19 infection, which are current-
ly in the phase of clinical trials. Due to strictures on their
production and their long and time-consuming process, it
is essential to prioritize public care especially care for the
elderly and sick people until these drugs are made available.
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4. The Middle East Respiratory Syndrome Coronavirus (MERS-CoV)

a )l ey ((COVID-19) Y14 g ysqlinsS s ko

ot e Ologg 10 YoV Jluo proliss 50 oS Consl (omig
4 (o9 ygla,S 0dlgil Sl guuaz gy wsslem cnl il
Targ saial Malliys (igpueS’ o5 Cond ool 292
i i agpglia)S (pele U VeV 4,08 WY o
Yeve Jlo blgl po d,8 ks o o sl 1, 7Y auads ol
Cnl 9 o salodredlbol o 55 Jlazr Cudlage plojls (6Dee
ol 33 (soges Cllagy )l sl Cundy Jole |y g9
9007 5 Silew (nl @ Sl (B8 9 0,5 el e
Ol poye m 3 |y o0k Sy 9 IS e 4O

1. Coronavirus Disease 2019
2. International Committee on Taxonomy of Viruse s (ICTV)
3. Severe acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)

o ki g

st Aleess

(590 9 ok Slaio 35 50 (g8 (Sbupole olStils o938 1 HLLS
+AA (YA YYYYFaY. codli

ngheibi@qums.ac.ir :asbb |,



https://orcid.org/0000-0001-7503-0894
https://orcid.org/0000-0002-4386-1762
mailto:ngheibi@qums.ac.ir

SARS-COV-2 agaz gludl Lgyuslia,S sosif lgf ks
ilosd o3ls 18 g pglia)S Ly iz 58 55 oy
Sl g g9 5| ST (o085 SIS g pslis S
9 90 Ui 4o (26-32 kb) T3 cute (RNA) ol
Hgd g0 Sl dS Wit 395 grban 53 (gaiilediod slagySy
4 a>g5 Ly ccoronavirus b g, ¢yl 5l sy a5 4 26 aile
Loyl gl o €zl» o 4y 5Y 5o CrOWN acls assy|

I E POW PRI EET

SARS-CoV-2 (w919 p93

atadils o " Kl Lausgs SARS-COV-2 _sagis s el
5 IV 4 8l DT 0900 4 (SIS ogh oSty 5 S0
Slogiindl Jawgs g yg cnl 31 500 sesis (g gy Liblae
5 Ology sulidmang steiud thez julipw o il
o 0dls 1,3 GSAID uoslins (55 (2 (Sdipole (o0l5]
3 o995 b o idey (o Ko SARS-COV-2 yug 9 [A]
Ol pgi el Sl VYA Jobo & sl SIS g0 £98
Oeian YV g Col Yopiles b QB Y e JBlas (lyls (g9
' sl yo a5 orflab g orfla slagys [8] s o o I
551, pplab 5 PP1a sl weed i 4 5 S5 3 pgis
Dygo 4 g 99 Lawgs (ol ailS ) g &5 WS o0
3929 421, (NSP1-16) * w9 g (5 il o iy V¥ (S
GORNA ;iS5 g (qsgig) s (oo 35Slas oS iyl o0
I ARPRRY PCH N

aS" 5,)s 3929 ORF2-10 935 'Y (slexl o )55 (g9u
Sl g ey alex 3 wgmg S0 lagetyn
Vel cSL S ¢ (S) Sl xbaw Sy Jals
[ (N) MarueS92lSe g n 9 (M) V' gldé (puSgp «E)
&3%6;J$.5)QSJV| ‘Edboﬁjﬂd‘ssﬁd)‘gés
i RNA 935 (gasatny 10 N (595 9 &5 )ls (25 swig g
DY () ol S8y 8 s

Sbiee 5B oo & SARS-COV-2 JLai! sl

S (Sl s 4y glinl 093 235 (6l gy

Ol 423959 5 camslio Glie o 538l Gl iy o 005 Joloo
09929 Jas prunsdlSe Cansl (gasg g Cighe S Al ye 053 et
£l & ot ()l (g 9SS S 4 auly SARS-CoV-2
2 Vb bles g ojls 8 o slad alaws o 45 Col Sl

6. Zhang

7. Open Reading Frame (ORF)
8. Non-Structural Proteins

9. Spike

10. Envelope

11. Membrane

12. Nucleocapsid

OeSilo oluss Sily a5 sl © o 095 &40 1555 w9509
Wl a5 me j0 wagll ased &b 5l 45 cul (ol 3
0929 pln 5 plSTed &5 (123 (nl b il )18 lews &
}‘ SARS-CoV-2 6‘ Y] RO sslao )51 |y Ailoais G}L"Q“’:’.‘
VYA oSl K3 b WHO Lausgs siiosls V3D (ySiluo
Olalllas ylos Jrwgd o slpaien (F/V-V/F b L) YIVA L
ol &S cl gime (oSG 3l jieS RO Jladie sl yuiie
Do Jiie ;03 55 G 3l yeS o S sl 4 Cigde
J& 5 e o5 el Gl ;b adlge Gl &Blge cnl 50
4 Gl &5 gim Cusl So plp RO &S 8y .ol halS
Wil G 5 5T 5 00e ol (89 9 Cenl oy (oo LS

A P FOW B ICIN ) PO PUVRETA

4 Mo 03l g plasalles 10 gy Cnl yeesS e (i
B Glree 4 ol o3 b anglie o (slazee; (slags o
@ Silen ol Gl b gloey)S ool YL (slala>dle
S5 sbons 4 Gl Mo« Sulbd ¢ B9 0 o8 (3 oy Jul i 5
L] aciain YU 95 JLtd g cyogo omnis

oo Y¥ b sadioly Vs qgyape dslllae ol o
D02 (wangliy)S Cdgde dine) 5O (oudSl by 4 V4V
P 7aSen Gk ol SVl cpl i8S I8 oy 990
izl [ Il 535 5 sl oSl S (ol
Corona- 4 SARS-CoV-2 «COVID-19 ,la leeslsu s’
ol yime slacoluos 5l uisees lodsl oo 4y Virus
3 55 55 0y olter ot ol bl Cadlig digaj
Ol g Al g Lol (5T 28l 50 (612 (6 o 3 650y
sl 00y solazwl COVID-19 LS)L“-.‘.‘%

o#9r29Ug,S odlgils

ol i Jolato s Slilgas oo 10 U yug gl S
Aol U capds 5l alisee Ol Slales oo o g 9lg,S calises
(9 r9Us,S W ez ez Jolis ooy yrgli S asly axals
ovangbe,S W g ugngls,S Ll mgymslis)s Ly
€95 Caar 595G S 50 el (B 9 0L e B eV (sl yug219lg,5)
S22 O 3,90 90 45 el oad  glulid  Sludl g glig,S
092969,S W et ;0 229E § NL-63 (sla o9 50,5
&S W0 18 wanslia)S by iz 50 ol ;K3 8,90 iy 9
0] sssun SARS § MERS Loyl o e

33l11) iy Butos o g gl S L 5 WT S b ay
it b a1 s ol x> 5 el sl lons 5 05,5

5. The basic reproduction number (RO)

9515 A1k B Ly COVID-19 ,00b595 (5 slowt 5 SARS-COV-2 g 029 Jok omunilRo (o g -3l yR0 g Gl dabld


http://journal.qums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

(Cz.w‘ o u.?).o 055 &;b )L:S.A‘ L’wl.w‘ » J,..b 30 09> ge OL&A“S)K) AS)L) ‘) PLpro o.:.:;“,);v )LQA J.:ML’J.‘A’ aS ZINC w.gll.;‘o )0 Og>g0 6[.&3)0 Jd J’A?

29y 2 Sdos 9o pU o ket
Anti-virus Ribavirin )
Anti-virus Valganciclovir Y
Anti-virus B-Thymidine ¥
Non-carbohydrate sweetener Aspartame ¥
Anti-hypertensive, anti-angina, anti-arrhythmic effects Oxprenolol o
Anti-bacterial effect Doxycycline 4
Anti-psychotic effect Acetophenazine \4
Low osmolar, non-ionic contrast agent lopromide A
Treatment of vitamin B2 deficiency Riboflavin L}
Treatment of bronchial asthma Reproterol e
Anti-tumor 2,2'-Cyclocytidine )
Anti-bacterial effect Chloramphenicol W
Muscle relaxant effect Chlorphenesin carbamate W
Anti-tussive effect Levodropropizine A\ 4
Anti-bacterial effect Cefamandole 1)
Anti-tumor Floxuridine VP
Anti-bacterial Tigecycline A\
Anti-tumor Pemetrexed A
Anti-scorbutic L(+)-Ascorbic acid Va
Treatment of hepatic disease Glutathione Yo
Anti-oxidation, anti-virus, anti-bacteria Hesperetin Y\
Cholagogue Ademetionine Yy
Treatment of actinic keratosis Masoprocol Yy
Anti-tumor Isotretinoin v
Muscle relaxant Dantrolene Yo
Anti-bacterial effect Sulfasalazine \id
Hepatoprotective effect Silybin Y
Anti-hypertensive effect Nicardipine YA
Treatment of erectile dysfunction Sildenafil ya

9515 A1k B Ly COVID-19 001595 (5 slowt 35 SARS-COV-2 g 319 Jok mmnilRe (o g2 -3y Ko g il dabold



http://journal.qums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

alsglise SARS-COV-2 jo wigd oo hate CoV RaTG13
Bat-CoV RaTG13 L aSiul b dass yo otdg}s gt o [10 V4]
D5 3929 5958 A5 039l 1 Ll Wilg3 oo
ACE2 L, Spike-RBD Lzl dus 5,90 18 SiSTs clalllas
Oleo 3 WAl gy 00D SD g 48 dw 0 (Sl
5 SARS-CoV-2 Spike- RBD s Jlasl ofiT (55,31 o
SARS-COV ¢y Jgo 5 s, 5sLS —¥YIVY Slus) ACE2
9 Jso » &, )ISsLS —FE/YY L ,J,, ACE2 4 Spike- RBD
~Y\/+# L s ACE2 4 Bat-CoV RaTG13 Spike- RBD (s

D Jge 30 5 5 5LS

S8y Al (lgior ey 4 oelign Sk gl
4 68 Jlail oo SARS-COV-2 j0 Sobowl (g &5
SARS- (Sl (px5gs 3 yiciund 4,81 s ylusl ACE2
b SARS-COV-2 ;l (5,58 (slwos 55wl oyl iy sl COV
Al 0929 oyl (4l jae 40 Cigas oS Jageund (lapansilSe
&5k el il cul (Sow SARS-CoV-2 Spike-RBD .ol
SARS-CoV Spike- Lxd sl bzl b coglicie g ,icyml Jlas!
o9 DYVl &)l 2oy w4 5Ls a5 Sl |, RBD
CD209L pbi 4y C ggi 03 a5 S 4 Wilgs oo patmods SARS-COV
MERS- g g 09 Juog sl (slo g gekaw ;0 L-SIGN
&8 gk 4 "YDPP4 |y CD26 b 4 (slowi ;a5 33 )b 31 55 COV
1] 04 o Juaio Gl

LM

e yors B (o b 98 dezle G Oloj Juoldo 4
lalllae ;> .09 0 435 g g (Sutt s 0905 0590 ¢l
COVID-19 (sjlexs slp (Sslite slagygaS 0)98 (3o5LsS
ALY e goue Sl cailag lojle ol oads ol
959 VP B Ve (o o0z (e Codls (ygumnaS 39
ol 6l ) 59y VE B Y S 5l (gl (65650 5 S35 35 5
2 &l slo sl 4 uglis S [¥] il 0,5 (astin 000
ws e ol 0 iSO g aily il )5 Sliod pwiss ol
A dplys  Sbiod cwdss olSiws jo Slauls slxl 4 xie
gy oo Wi (g 2lig,S 4 o4 (lows jl o ps Ae Ly s
Sgups Jyo yd 9 odly las SARS-CoV-2 3| casis odle
I el (oDle e 0,8 w)lae 3l a0 VF o ol 0
B 15 el s S35 g g el Lol o s e (sl 55
Las ad,y i Cualsg Cons 4y Lo Cordg 35 0150 5l o jo
o8 ol ple 5 (lu g (ode Sod (oudss (ol b
IV evyl cud ol yon

17. Dipeptidyl peptidase 4
18. SARS-CoV-2

¥ Ol 0058 o a1 65 ey (a3l 00,8 4y Jlos
smbis ol 4y bgype (sl Joku 10 Las a5 5l MLl
oS (gl Jlo 4 ol 5 caliley 139 oo il o
it ogng (ol Slp Qe (el (Glisd puiis
@L’L‘x_’i LS“"'&'J ol&Kws » ‘ss)m thjls SARS-CoV-2 Y929
S 4y Ay My gllie S, ACE2 JoSUge a5 lovil 510 o
ele Sl @l callad (gl Sy 052y (prizren 5 Cond
ailiy 35 3l G Sy JeSSa Sl esliinl el (60958 929
o canW gl [V F D] (F o)l JS2) 098 o5 driogs
Olgee Jobs 003y 1o Jlail craed Jloi (s5slge an3 00 L23
5 SARS-COV-2. (g 99 (o "oy Salped (etion -
A3 g0 (a3 e g el o 3 Y Ly 1,3 SARS-COV
L ool 9 39 Juate ACE2 & Wil o (paizeass SARS-COV-2

V8] o 0l 1551 (6 55 lil g  Slowslons KiSTo

b Jokw ACE2 Lo duops AY a5 ool lis (gl aslllae
oz 4y o Il g9 Jigll JLb ol sladsls 4 bgiye
shel Qe lgie 4 alys oo b sl (ol s oo (i 45
Sl 5l (gl 5 ACE2 085125 ()lay 0 Jos g2
ACE2 595 093 o0 s 325 089, 9 S wclld wiile (592 308
ol b pae wiz 55 5 Sles wilgs ge a5 plu o
SARS-COV-2 919 99,9 2Ulgs [V V] ams zedgi 1 (s o
@l )b § o2 Jilae Jorue Wl oo orae gladgho 4
2 kB o2 Slalllas .adly COVID-19 Loy j S
4 s ge Lis MERS-COV g SARS-COV (ju9 5 (53,
Kigd 03l Shge 4y (S JHIO j90 4y lougng Cnl (B
g0 o] 3o piawas )l (obigr cuae (5,550 b Yoo
15351, 350 s sl Jgles Loguas- CNS Cilieo (sloceond
Slogugng wa3 oo (liS (6,50 walpd jobires WS oo
Sl shazme (orac ably 62550 b il oo Lg)S oolyils
3929 ol el LB lanlice 4y azg5 b oyl oLy saigd CNS
oS LS 5 Logas SARS-COV-2 wyar Lysgps 45 o)
G5y 3 g g 04 CNS ol cailoas 00gll (324l
B9 Jlows jO (oS @Dle el jae aBlus O pudiT i
Sk 51 oslial 1y oy Fdes 68 s 6yt anlllas oy
AAPRYY ROW PR gy oo

SARS-CoV-2 s Spike-RBD  JIsi (s39Jg0 cyal 3 09dle
580902 3924 by .l 0o 0 A0 o 5luil 4y Bat-CoV RaTG13 4
4525 Spike-RBD g5 ,o SARS-CoV-2 4 RaTG13 Yl

PEPLTIA KV S SRS KUV FCO0N I PP NN 4 PR WE JY
Bat- ;o ACE2 4 a5 (H514 4 1465 1495 Y502 D510)

13. Human Angiotensin-Converting Enzyme 2 (ACE2)
14. Spike-Receptor Binding Domain (RBD)

15. Alveolar type Il epithelial cells (AECII)

16. Brain stem
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21. Type-ll transmembrane protease serine
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19. Huang
20. Corolla structure
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& 29513 3 Sdos 91 o8 0 ylowd
Platycodon grandiflorus Anti-tumor, anti-inflammatory Platycodin D )
effect
Scutellaria baicalensis A I U ) Chrysin Y
effect
Citrus aurantium L. Anti-tumor, anti-allergic effect Neohesperidin ¥
. . . Anti-tumor, anti-inflammatory;, L
Scutellaria baicalensis S e R N Baicalin ¥
Anti-HBV, . .
Cyperus rotundus Ant-HSV-1 Sugetriol-3,9-diacetate o
L . Anti-oxidation, anti-tumor, . .
Camellia sinensis R — (—)-Epigallocatechin gallate 4
Isatis indigotica Fort. Anti-virus Phaitanthrin D 1\
. .. 2-(3,4-Dihydroxyphenyl)-2-2-(3,4-dihydroxyphenyl)-3,4-di-
Vitis vinifera Anti omdan;,n ;r_\flulr:f(l):mmato hydro-5,7-dihydroxy-2H-1-benzopyran-3-yloxy-3,4-dihydro-2H- A
L 1-benzopyran-3,4,5,7-tetrol
Isatis indigotica Fort. Anti-virus 2,2-Di(3-indolyl)-3-indolone {
. . . . (S)-(1S,2R,4aS,5R,8aS)-1-Formamido-1,4a-dimethyl-6-methy-
Andrograp!'\ollde COLE AT, EITER BT E R lene-5-((E)-2-(2-oxo-2,5-dihydrofuran-3-yl)ethenyl)decahydro- e
tives effect .
naphthalen-2-yl-2-amino-3-phenylpropanoate
Vitis vinifera Anti-tumor, anti-virus effect Piceatannol )
Salvia verticillata L Anti-virus, Rosmarinic acid W
’ Anti-oxidant
Magnolia officinalis Anti-tumor, Magnolol W

Anti-microbial effect
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A5l 1, 3CLPro (159, Jlee Jumdlis a5 ZINC uslis 10 09290 slrgls . ¥ Jgaa

s> 3,5k 9, e o lend

Anti-bacterial effect Lymecycline )

Anti-bacterial effect Chlorhexidine Y
Anti-hypertensive agent, benign prostatic hyperplasia Alfuzosin ¥
Renal peptidase inhibition Cilastatin \i
Anti-ulcerative activity Famotidine [

Treatment of cognitive and chronic sensory nerve impairment Almitrine 4
Anti-epileptic effect Progabide '

Treatment of pain and inflammation associated with cataract surgery Nepafenac A
Vasodilator effect Carvedilol i}

HIV-1 protease inhibition Amprenavir Ve

Anti-bacterial effect Tigecycline A}

Anti-bacterial effect Demeclocycline W
Anti-allergic, anti-asthmatic effects Montelukast A\

Food additive Carminic acid A\

Depilatory effect Mimosine Vo
Electron transference in biological oxidation Flavin mononucleotide VP
Vision protection,Anti-oxidation Lutein A\
Anti-bacterial effect Cefpiramide YA

Anti-bacterial effect Phenethicillin VA
Anti-hypertensive effect Candoxatril e
Anti-hypertensive effect Nicardipine 13

Treatment of estrogen deficiency Estradiol valerate Yy
Anti-diabetic effect Pioglitazone vy

Treatment of hyponatremia Conivaptan yf
Anti-hypertensive effect Telmisartan yo
Anti-bacterial effect Doxycycline Y&
Anti-bacterial effect Oxytetracycline yv
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25. Papain-like proteinase
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22. Human recombinant soluble ACE2
23. N-terminal RNA binding domain
24. C-terminal RNA binding domain
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&0 29,1 3 Sdos 9 1> o 8lows
Andrographolide deriva-  Anti-virus, anti-inflam- (15,2R,4aS,5R,8§S)-1-Formam|do-1,4a-d|methyl-6-methylene-
tives matory effect 5-((E)-2-(2-ox0-2,5-dihydrofuran-3-yl)ethenyl)decahydronaphthalen-2-yl )
Y 5-((R)-1,2-dithiolan-3-yl) pentanoate
Cassine xylocarpa Anti-HIV-1 Betulonal ¥
Scutellaria baicalensis " Virus anti-inflam- Chrysin-7-O-B-glucuronide ¥
matory effect
. . Anti-virus, anti-inflam- .
Andrographis paniculata T Andrographiside ¥
. . . .. (1S,2R,4aS,5R,8aS)-1-Formamido-1,4a-dimethyl-6-methylene-
Andrographollde deriva-  Anti-virus, anti-inflam 5-((E)-2-(2-oxo-2,5-dihydrofuran-3-yl)ethenyl)decahydronaphthalen-2-yl o
tives matory effect .
2-nitrobenzoate
Viola diffusa Anti-virus 2B-Hydroxy-3, 4-seco-friedelolactone-27-oic acid 4
Andrographolide deriva-  Anti-virus, anti-inflam- (S)—(15,2R,4aS,53,8aS)—1—Formam|d0—1,4a—d|methy|—6—methylene—S—((E)—
. 2-(2-ox0-2,5-dihydrofuran-3-yl)ethenyl)decahydronaphthalen-2-yl- %
tives matory effect .
2-amino-3-phenylpropanoate
Viola diffusa Anti-virus Isodecortinol A
Viola diffusa Anti-virus Cerevisterol q
) . Anti-inflammatory, -
Citrus aurantium L. anti-oxidant effect Hesperidin ).
Citrus aurantium L. Ant|—tur.nor, anti-aller- Neohesperidin "
gic effect
. . Anti-virus, anti-inflam- .
Andrographis paniculata T ETES Andrograpanin W
Andrographolide deriva-  Anti-virus, anti-inflam- 2-((1R,5R,6R,8aS)-6-Hydroxy-5-(hydroxymethyl)-5,8a-dimethyl- W
tives matory effect 2-methylenedecahydronaphthalen-1-yl)ethyl benzoate
Anti-inflammatory,
Scutellaria baicalensis Anti-oxidant, anti-HIV Cosmosiin Y
effect
Cleistocalyx operculatus Anti-virus Cleistocaltone A ‘o
Isatis indigotica Fort. Anti-virus 2,2-Di(3-indolyl)-3-indolone 4
Ficus benjamina Anti-virus Biorobin W
Gnidia lamprantha Anti-tumor Gnidicin A
Phyllanthus emblica Anti-virus Phyllaemblinol )
Camellia sinensis Ao E e Theaflavin 3,3'-di-O-gallate Y

anti-tumor, anti-virus
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Salvia verticillata L. An.t'l-v.lral, Rosmarinic acid Yy
Anti-oxidant
. . . Anti-virus, anti-inflam- . .
Swertia kouitchensis Kouitchenside | Yy
matory effect
. . . Anti-virus, anti-inflam- L
Swertia kouitchensis Oleanolic acid vy
matory effect
. . Anti-virus, anti-inflam- .
Swertia binchuanensis Stigmast-5-en-3-ol vy
matory effect
. Anti-virus, anti-inflam- L
Swertia macrosperma Deacetylcentapicrin Yo
matory effect
L. Anti-virus, anti-inflam-
Swertiabi maculate Berchemol 14

matory effect

5,15 1, RARP (525555 slae Sl o5 ZINC puslisd 10 39250 glag fo & Jouor

29y 2 Sdos 9,5 pU o5l
Anti-virus Valganciclovir )
Anti-bacterial effect Chlorhexidine y
Anti-bacterial effect Ceftibuten y
Treatment of bronchial asthma Fenoterol ¥
Anti-tumor Fludarabine o
Anti-fungal effect Itraconazole £
Anti-bacterial effect Cefuroxime Y
Anti-malaria Atovaquone A
Dissolving gallstones Chenodeoxycholic acid a
Treatment of allergic asthma Cromolyn Ve
Muscle relaxant effect Pancuronium bromide )
Anti-allergic effect Cortisone Y
Contraceptive effect Tibolone W
Anti-bacterial effect Novobiocin )\
Hepatoprotective effect Silybin i
Anti-tumor Idarubicin V&
Treatment of amenorrhea Bromocriptine W
Treatment of diarrhea and chronic enteritis Diphenoxylate A
Skin-testing reagent to detect penicillin allergy Benzylpenicilloyl G ‘A
Anti-coagulant effect Dabigatran etexilate Y
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&0 29,3 2 Sdos 9,13 U 8l
Cassine xylocarpa Anti-HIV-1 Betulonal )
Gnidia lamprantha Anti-tumor Gnidicin Y
Viola diffusa Anti-virus 2B,30B-Dihydroxy-3,4-seco-friedelolactone-27-lactone ¥
. . Anti-virus, anti-inflam- . .
Andrographis paniculata S 14-Deoxy-11,12-didehydroandrographolide ¥
Gnidia lamprantha Anti-tumor Gniditrin o
Camellia sinensis Antl-OX|dan.t, ?ntl-tumor, Theaflavin 3,3'-di-O-gallate 4
anti-virus
Andrographolide deriva-  Anti-virus, anti-inflam- (R)-((1R,Sa.S,GR,QaS)-l,Sa-Dlmethyl-7-methy|ene-3-oxo-6-((E)-2-.(2-
. ox0-2,5- dihydrofuran-3-yl)ethenyl)decahydro-1H-benzo|[c]azepin- 4
tives matory effect .
1-yl)methyl 2-amino-3-phenylpropanoate
Viola diffusa Anti-virus 2B-Hydroxy-3, 4-seco-friedelolactone-27-oic acid A
o Anti-oxidant, anti-in- 2—.(3,4—D|hydroxyphenyl)—2—2—(3,4—d|hydrox_yphenyl)—3,4—d|hyd ro-5,7-
Vitis vinifera . dihydroxy-2H-1-benzopyran-3-yloxy-3,4-dihydro-2H-1-benzopyran- q
flammatory, anti-tumor
3,4,5,7-tetrol
Phyllanthus emblica Anti-virus Phyllaemblicin B Ve
Cyperus rotundus Anti-HBV 14-hydroxycyperotundone A\
. . Anti-virus, anti-inflam- ..
Androgra phispaniculata " Andrographiside W
Andrographolide deriva-  Anti-virus, anti-inflam- 2-((1R,5R,6R,8aS)-6-Hydroxy-5-(hydroxymethyl)-5,8a-dimethyl- \"
tives matory effect 2-methylenedecahydronaphthalen-1-yl)ethyl benzoate
Cyperus rotundus Anti-HBV Sugetriol-3,9-diacetate )¢
Anti-tumor, anti-inflam-
Scutellaria baicalensis matory, anti-bacterial, Baicalin '
anti-virus effect
. . . L. (1S,2R,4aS,5R,8aS)-1-Formamido-1,4a-dimethyl-6-methylene-
Andrograp;f\m/c;lslde CEE) AL ::;L:Z' ar;?f;:?am 5-((E)-2-(2-ox0-2,5-dihydrofuran-3-yl)ethenyl)decahydronaphthalen- VP
v 2-yl 5-((R)-1,2-dithiolan-3-yl) pentanoate
Swertia pseudochinensis Ant-virus, anti-inflam- 1,7-Dihydroxy-3-methoxyxanthone A\
matory effect
Swertia mussotii Anti-virus, anti-inflam-  1,2,6-Trimethoxy-8-[(6-0-B-D-xylopyranosyl-B-D-glucopyranosyl)oxy]- A
matory effect 9H-xanthen-9-one
Swertia kouitchensis Anti-virus, anti-inflam- 1,8-Dihydroxy-6-methoxy-2-[(6-O-B-D-xylopyranosyl-3-D- .
matory effect glucopyranosyl)oxy]-9H-xanthen-9-one
Swertia mussotii GO T E I e 8-(B-D-Glucopyranosyloxy)-1,3,5-trihydroxy-9H-xanthen-9-one Y-

matory effect
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27. RNA-dependent RNA polymerase

Slse 518 sl &3 SARS-COV-2 Jlaail il ¥ JSu5
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26. 3C-like main protease
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