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(57) Abstract: The present invention relates to the development of antiviral composi-
tion containing an epidermal growth factor receptor inhibitor as an active ingredient.
HEK293T cells are treated with drugs by using a library of drugs conventionally used as
epidermal growth factor receptor inhibitors, and are then infected with SARS-CoV-2, so
that medicinal efficacy is evaluated by analyzing the extracellular SRAR-CoV-2 RNA
copy number and nucleocapsid proteins, which measure the amount of viral reduction
in the infected cells. Therefore, nine epidermal growth factor receptor inhibitors that are
effective for the treatment of SARS-CoV-2 have been found.
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[29] 7+ 12 ZHE] | (Cabozantinib, %% Cabometyx 2 Cometriq)< #7341
2 SH(medullary thyroid cancer) X| Z A & 214 A 3£ QFe] 22 X B A2 AL-&5¥ 11
At} Blol 241 7] o} A 91 c-Met 2 VEGFR2(vascular endothelial growth factor
receptor 2), AXL¥} RET= & A 5l= 7] A o] &l A ).
[30] o] 7 E] g (Icotinib, %% Conmana)< 3152 A B A 01 1A o A}3] A 3
37 AAF =& A BFo] 241 7| vl Al A A o) T} s A 3 A 1A 8- A
=R E ZEa Jl= v A A H ko] ShAfoll M 12 HHis A REAR
S QlE o] A& ol
[31] HEE| Bl 'd (Vandetanib, 25 T8 Caprelsa)< /g4 of| A WA 5F= &4 ¢hol
AL-8-%] = 3F¢hA| o] T}, VEGFR2(vascular endothelial growth factor receptor),
A A E QAL 84 E RET Blo] 241 7] UpolA| & 38k T Al 2
TG A ol 2Hgsh= A A= A Q)
[32] B 2] 7}E] | (Brigatinib, % ™8 Alunbrig)> A ¥-#} 34 8}¢hA) o] t}. anaplastic
lymphoma kinase (ALK) 2 3] M| 32 A 4-Q1 A} =-8-A of] T &k & 4] 7] 7 o]
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ZoER 29 E, 9B o AR 22 A A VE, dld&d el Ee &2 FAL
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[52]

[53]

[54]
[55]

[56]

12
it
1o
[
[
A
ol
o
%0
=
jal-)
i)
>

I

] Z(Remdesivir) F &2 T O & ARE-3lo]
-E B 3}, o] Fofol] Al R ujulo] ] 22 o)Al 2w e A
= , ololl A ghE A eF=
= @48k W2 AAsH

2 Al eil= R A L= A RE ST
A = A A el Bl §Hd H 3= Alo] of et M2 thE vl
TAE Ao, v & A 52 Bty o] /fA7F $hA st RS st
= S 7HA Aol Al i o]
¥ = Ao, 2 2 g rake] i

0.

m N

=
T=

H
ol 23

<AAle 1> A E a g E vlo]# &

ALed g o} 417 293 Al 32 5(Human embryonic kidney 293 cells; HEK293)+=

31 ¥ %= DMEM (Dulbecco's modified Eagle's medium; Gibco)©ll 10% -5-Ell o}

&l %] (fetal bovine serum; Hyclone)& % 718+ nl| %] o] A nf] &F&} S T}
AbZ-F g2 upabol ] 22-25= of L E] 7} =5 A <5 o] LA 221 Vero E6 Al 0]
HAXA Fulat Tt Als-FEmupbtol e 22 TS A=A 35+

215 2l (Biosafety Level 3; BSL3)oll A 12] 79t 5 (multiplicity of infection;
MODl A =& 3Tt B Ml 3= 5% 37°C CO2 7HE Wl 7] ol A

Hj Q= ATt - g ol A AR AR s 2 upebol 8] 222+= A W #H2] A (Korean
Centers for Disease Control and Prevention)®l| A A & o} AL-238F4) a1, 817 3% 13

ch

-]

[3E1]
Virus Clade NCCP* | Cell line for virus Virus stock
number propagation Concentration™
b

SARS-CoV- S 43326 Vero E6 1x10¢ pfu/ml
2 \% 43342 5x10° pfu/ml
G 43343 1x10¢ pfu/ml
GR 43344 1x10¢ pfu/ml
GH 43345 1x10° pfu/ml
GR UK 43381 1x107 pfu/ml

Variant

(B.1.1.7)
GH SA 43382 1x107 pfu/ml

Variant

(B.1.351)
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[57] *NCCP: National Culture collection for Pathogens, National Institute of Health,
South Korea

[58] <A A ¢ 2> Al oF H A

[59] FDA(The US Food and Drug Administration) % ¢! ¥ EGFR & #| #| =
71 31 E] ' (Gefitinib), & E] | (Olmutinib), Il &= E] { (Erlotinib),
2} 3} E] | (Lapatinib), 2.5~E] | (Bosutinib), 7} 2 ZHE] ' (Cabozantinib),
o] = E] 'd (Icotinib), ¥+t E} ' (Vandetanib) 2 B 2] 7}E| d (Brigatinib)-=
gk 3} F A - (KRICT) W] §H 81328 (Korean Chemical Bank)©l 4]
R ie=y

[60] B Aol Ab8H 12} 84| = T2 2T} mouse monoclonal anti-B-actin (Cell
Signaling); rabbit monoclonal anti-SARS-CoV2 nucleoprotein (Sino biological).
9l ¥ 5 334 (Western blot analysis)S 91 ¢k 22} 84| = HRP-conjugated
anti-mouse IgG (Invitrogen)¢} HRP-conjugated anti-rabbit IgG (Invitrogen)-2-
AR-& AT

[61] <A Al 49 3> A A 7+ A ZF RT-PCR(realtime qRT-PCR)

[62] Al & AFd 9 (supernatants) 2 7B & 5+ A 3£ 9] vlo] 2| 22 RNAT QIAamp Viral
RNA Mini Kit (Qiagen) 2. = 2] S th, A2 9] Al 2~-F 2 fulo] 2] 222 RNA Y]
7}3] 4=3= One Step PrimeScript III RT-PCR Kit (Takara) & A}-838Fo] 2 A 71 A &F
PCTE =43} th RT-PCRO| AF&-¥ Zefol ] A Es= g3} 2t

[63] 2019-nCoV_N2 forward, 5'-TTA CAA ACA TTG GCC GCA AA;

[64] N2 reverse 5'-GCG CGA CAT TCC GAA GAA;

[65] N2 probe 5-FAM-ACA ATT TGC CCC CAG CGC TTC AG-BHQI;

[66] -actin forward, 5'- ACAGAGCCTCGCCTTTG;

[67] B-actin reverse, 5'-CCTTGCACATGCCGGAG,

[68] [-actin probe; 5'-/56-FAM/TCATCCATG/ZEN/GTGAGCTGGCGG/3IABKFQ

[69] 2 A1 ZF A5 PCR-2 QuantStudio3 Real-Time PCR System (Applied Biosystems)-&-
Ab-&3to] =33 At

[70] <AA 4 4> 2=¥ EF £4(Western blot analysis)

[71] Ad B3 A4S flste] AR w152 SDS loading buffer (50 mM

Tris, pH 68, 2% SDS, 10% glycerol, 01M DTT, 005% bromphenol blue)oll A 2] 4|
oS T @l A2 SDS-PAGEC A -] 5] %131, PVDF ® B & 1 (Millipore,
IPVHO00010) 0. & o] 5 ¥ v}, % B 7] ¢1-& 59 &% 5 (skimmed milk) =
E835H= PBSON 0.1% E 9-20(tween-20)2 3 &35H= PBS-TOl A £&-5-7] &}¢]

H| 5o] 21 A& ApbekstRd o, s & el o) th &k 34| =2 9 A5kt
B 912 PBS-TE 33] A % ¢t & western ECL Femto kit (LPS Solution,
FEMTO-100)E Ak&-3to] A5l t). o] 7] %] = ImageQuant LAS 4000 (GE
Healthcare)2 AF-83Fo] 783 3+ 3 Image] A~ X E 9|0} & A3l whula dbg

RS Qs
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[72]
[73]

[74]
[75]

[76]
[77]

[78]
[79]

<A Ao 5> A3 &4 4 (Cell viability assay)

A 3% 2H4d & CellTiter-Glo assay (Promega)E A}-8-319] Synergy H1 Microplate
Reader (BioTek)oll A Al Z=2}o] 2| ol whe} =3l 5t Qlvh. 2 A Al =9} Al 3
24 -& haemocytomer 2} trypan blue exclusion Wi 2 A &F&} Gl T},

<A Al 4 6> FF 4 T (Animal experiment)

A AL shagletA- e 713 554§ 219 3] (Institutional Animal Care
and Use Committee, IACUC)°ll A < 1R 3k tH2020-8B-07-01). 9k &f oFAY
C57BL/6 B (158 8)E 370 8] L35 2= 1H+0] ABSL-3 Aol =833t
59 A F = o] A EFF(isoflurane) &2 QFEFALA] Z 51,

A2~z 2 uulo] 2] 2222 (1x105 pfu/head, clade S)E B U] A2 2 2+ A F of
ZAANAT. A= T Fol & Sel o) & (vehicle) 3= HHE EFY (25 mg/kg
per mouse)E 1Y 18] Fol ¥ gheh, BE AF = 4G F 4ol F7H4 4 ¥4
Aste] S5 ATEH AFH ] # ME-2 PBSE Al Hsho] A~ 2 ubuto] e 222
AA A1 s 8l FAEAT H2EH d& 24 MEL A7

012+ 2+l (cold PBS)°ll A FastPrep-24 & X 7| 1}©] 4] (MP Biomedicals)S 5
Aol E(20s on/ 20s of )& -2 ¥ At} 33 o] F7FA Q1 W52l & 77 o]

-80°Coll A =3 ¥ A a1, H 22 of| A ufo] 2] 2= RNASH ehoid 45 9fsto] Al
S 13000 rpmoll A 13-& < A el aho] Al 7 &kl vt

<A A o 7> ¥ A3 A 39 B4 (Focus forming unit assay, FFU assay)

W GF ool A mlol 2] 2~ 241 & 578 817] 918He] FFU 411 & AF&-3F 31 o}, Vero
E6 Al E 96-well Ed| o] Eol] 538ttt A Xl ol A 2 9]

A5 A AFEE AL, Zelo] Ei= 37°Col A m SFE Tk A T A =
PBSE Al ¥ ¥ 4% steh 2 F s == a8l ar, ek = 53 ¥ .
Ab2s-FA 2 upnfo) 2] 222 ¥ A 5= anti-SARS-CoV-2 (anti-ScoV2) N 84 o) o] &
HRP-Z %} goat-anti-rabbit IgG secondary &4 2 TMB 7| 2 (Promega) =

A E QT Zd o] E= of 7 3 o] A Lol A 3037 WA E Sl

ZH o EE Al X3 aL, Fetdv 4 stoll A sEsty] 98l dxstqit
Atz 2 ynfol e 22 A WAl o= 290ste] 7 ol A ImmunoSpot reader
(CTL, Shaker Height, OH)E A-8-3}¢] -5 45131t

<A Al o 8> & A &2 (Statistical analysis)

57 ¥4 unpaired Student's t-test2} one-way ANOVAE- A}-8-3}¢] Graphpad
Prism 8 (Graphpad, La Jolla, CA, USA)°ll A ¥-A1&}5] T} P<0.050| ¥ B A 4 o=
Folg o el
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379

[+ 1] Al 3] €] Y (Gefitinib), 25 E| { (Olmutinib), °| = & €] d (Erlotinib),
2} 3} E] ' (Lapatinib), 2.5~E] | (Bosutinib), 7} 2 ZHE] ' (Cabozantinib),
o] = ¥] 'd (Icotinib), ¥+t E} 'H (Vandetanib) 2 B 2] 7}E| d (Brigatinib) &. =
o] ozl el A A el e 15 o] 9] 33E-S& et Fulole] A~
A=

%473 2] A1kl dofA, 7] vlol el 2~ g2 yntol ] 290 A& S 0"
dufole] 28 2 E.

[ 3} 3] A28kl Aoy A, 7] AERfol 8] 2= Ab A s B upabo] 2] 222, AF 2
=22 3 E SR 3= Julol g 28 2=

[7d 73 4] A 3] €] ' (Gefitinib), & E] d (Olmutinib), ol Z & ] ] (Erlotinib),
2} 3} E] ' (Lapatinib), 2.5~E] | (Bosutinib), 7} 2 ZHE] ' (Cabozantinib),
o] 3 €] ] (Icotinib), ¥+ & B} d (Vandetanib) 2 B 2] 7}E] H (Brigatinib) & &
ool 7l ol 4 A 1% o] 3] heHES E ek vol el = 1%
o W} = X5 o 24 E.

g8 5] A4l QlolA, 7] nhele] 2= R vHtel e 20l A& 5 0 ' =
vhol g 22 AT o) = X 58 of s A E.

[7d 73 6] A58kol] oI, A7 LR U ufol @] 2= A2 g Zujulo] #] 20, AR

=

ot

s O
i W 29l A 5 07 Bhiz ol el 71 F ol i AR S
oksl A&
87371 Aldddel dolA, V] abold &= AA S 54, Y], 1, 1 EA
= H el A 540 sh vholel 2 FAF o Ei= A 8§ o)
2=

7% 8] Al 3] €] Y (Gefitinib), 25 E| { (Olmutinib), °| = & €] d (Erlotinib),
2} 3} E] ' (Lapatinib), 2.5~E] | (Bosutinib), 7} 2 ZHE] ' (Cabozantinib),
o] 3 €] ] (Icotinib), ¥+ & B} d (Vandetanib) 2 B 2] 7}E] H (Brigatinib) & &
o] Fozl el A A el e 18 o] 9] 3}3HE-& E et vlolel A~ AT
o if = NG A E 2AE.

[ 73} 9] Algatol]l Qloj A, A7 vlol g A= FRUHlo| 2 A0 AL EH O F Fli=
vpol 2] 2~ Z+d 5 oW iz A8 A E A E

73101 A9Fel oA, 7] ZE utol ] A= Ab A 2 upubo] 8] 222, AR~

iz v 220l A 50 shz vhol el 2 4 o Ei NG

[BTF 11 ATl 91014, 471 vhol el 2= A F & 57, 471, A%, 71 %A
i A A A4S 5O iz ulol el s B F ol i AN A E
2.

H

(778 12] 238 A} 9FE-S HEK293T Al 3ol o] 8h= whA;
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Al B2 ubbol g 225 AN 7 = dA,

ApZs-sLEvpubol 2] 2229 N2 f- A Abell th @k RNA = i &

A4 g &

22 2 A 9 E] {(Gefitinib), &5 E] 1 (Olmutinib),

o| & 2 €] { (Erlotinib), 23} E] ' (Lapatinib), ¥.5=E] d (Bosutinib),

7} X ZFE] 'd (Cabozantinib), ©] Z¥] d (Icotinib), B H] E} 'H (Vandetanib) %

B 2] 7}E] { (Brigatinib) & & o] F-o] X ol A A el 15 o] d 9] 33t E&
Aglshe @A E 8ok AR ko] 22 oA oF &

A .
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