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Abstract: Objective To establish a molecular docking technique for screening severe acute respiratory syndrome coronavirus 2(SARS —
CoV —2) RNA dependent RNA polymerase(RdRp) protein inhibitors. Methods Taking SARS - CoV —2 RdRp protein as the target, the
potential allosteric sites of RdRp were detected. FTmap online platform and Maestro software were used to predict the binding sites,and
Maestro software was used to achieve high — throughput molecular docking to obtain potential anti — SARS — CoV -2 peptidomimetic com-

pounds. Results and Conclusion The most active peptidomimetic molecule was AR00455 discovered by molecular docking screen,which

provides a new route for the future design and development of antiviral drugs for SARS — CoV -2.
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Fig.2 NS5B polymerase allosteric site
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Fig. 3 Predicted binding sites by FTmap and Maestro

B4 DAL E A s 8g 33 M 4
Fig.4 The docking netwokd established with the predicted sites as

the center
B B FFI AT AT 1 D b S IR B AR I Ry s, T
AR 20 A RS VR R TGP 1 AN e s 42 R 2%
TLIE 4,

GER R AEAE 2 N A A ALN , — RS
PRSP 45 A 0 85, AL A8 10 S B S SE TR Ak 3L
LYS545, SER682, ASP623, THR687, SER759, ASP760,
ASN691 45 ; IR S I mi 3 B 2SS A (TR TEAS Y
B 0D, 2H I 1A% Y O 1 2 R R 5L PHE165,
PRO169, ASP170, LEU172, ARG173, THR246, LEU247,
ARG249,TYR265,THR319,PR0323,THR324,ARG349,
LEU389, ASP390, LYS391, THR393, THR394, PHE396,
ARG457, TYR458, LEU460, PRO461, THR462, PRO677
B2 MBS AL S R B ULIE S ASHIFGE o AR T
() AE R A5, o
1.2.3 fEHELE

bt REA SRR JUR P12 T Science Fl Nature
F)SCEEE 1, P SARS — CoV - 2 AYFEARFS ERUL KL &

At
fi s

B5 RdRp ZH L2 3RS
Fig.5 Two docking sites on RdRp protein

Py'e7 -8 A B Npatla 28 ®l$2 4L P46 &9 PEEE ST T A%
K f RAE AL A 4 1 LA B R0 B 1 AR = o AR
EE W PE A B S HLER B 2598 1T (CADD) J5 125, 4F
RdRp RIS T T 20 F X 05T
1.2.4 (AWM EMLIE

18 FERAE P 1) Ligprep " BEHON AL A 953 F #4711
fEAb B
1.2.5 4FxtE

K Fi“Receptor Grid Generation” #55R | DL 7EAE A4 {37
SR AR R S SO L L TBV2 AR S NI 2 A, 45 i
TR 5y 78 R e LA, 14720 28 0 42 o R “Ligand
Docking” 15 B JE 17 55 38 & U0 1% , PA docking score T
SHEAE RIS, BT A3 SE AT AL & kA T A
HEXT 42

] LA Maestro 2R {4F W $2 41 1) HTVS X} 4% J7 = ik
1T %7 W e i R A B HLA — X NS B . 2
Ja X F AT HE P SFERT AL & 9, il 5 Maestro 014 H 1)
PR (SP) X2 T DA o DR 35 o 38 i e 5090
KBRS ——31 2
2 #R

AR00455 /N B AR = I SR R0 g, A 2e 254 D
Kl 6.t &Y AR00455 J&—Fh 4N & , e i 2 i
P E H o R LR B (R AT B8 vaL) iy 1Rt
PR B AR AL B W) docking score T4 {EH K
—11. 101 keal /mol, fiE 58 25 /i #% RARp ¥ 78 14 728 #4) fi7
#io AR00455 /NG F 1) Lys2 — Tyr3 502 F B 1) 7%
PEAL SR AL , Hoh Lys2 #% PHE165, PRO169, ARG457,
TYR458 45 2 J: 1% 5k J £ [, Tyr3 # THR246, LEU247,
LEU460, PRO461, THR462 %5 23 B % 5% B 40 [l 5 it ik 4%
A o B9 Tyr9 R B A F B LEU389, ASP390, 1YS391,
THR393 45 % K ¥4 L i 171 4% H1 ; Tyrd - Gly5 — Asn6 —
Gly7 — Val8 iK% Fr BT 8 16 25 I 22 1] 5 I A i 1) R
RS F B T i THR393, THR394, PHE396 45 5%
SER LAY AR (WL 7)o

AR00455 5 RdRp 5 H & &9 54240 HE 1R 5% L fig
HEOMB AT IUE UL 1] UL BRSOk 2B L R ik
Z B YEAEAL ) 22 AR JE AR A HAE R 22 h
A323,A319,A461,A460,A249,A396 255k K2 15 A665

NH,

Sw § T /gﬁ LY .
HN,, N N N N\/U\N \/U\N N~ nr"~g”
H H H H H
HO™
OH OH

Thrl  Lys2 Tyr3  Tyrd Glys Asn6 gly7 ValB  Tyrg

B 6 AK00455 N> FHIL SN
Fig. 6 Chemical structure of AK00455 small — molecule

Cys-optimized 10

35



CBFRE -
Pharmacy Articles

¥ &%

China Pharmaceuticals

2021 4E 7 H 20 H 55 30 55 14 1)
Vol. 30, No. 14, July 20, 2021

B7  AR00455 7 g9 (L F L5 A Fn O 4R BY
Chemical structure and pocket model of AR00455 inhibitor

1 AR00455 5 RARp ERE AW BN SEBREERENE
S TE

Tab.1 The decomposed energy subentry value of per amino acid
residue of AR00455 — RdRp protein complex
SARAA #F AR /mol) T Rk K]/ mol)
BEEANE, #HOH AL BEBEANE, #0M AL
A679 -0.022 0.261 A395 -2.440 -1.964
A666 -0.030 -0.133 A394 -2.411 -3.567
A352 -0.006 0.001 A350 -0.072 -17.487
A351 -0.010 0.176 A349 -2.143 17.969
A328 -0.012 -0.108 A348 -0.031 0.256
A268 -0.211 -0.287 A347 -0.036 -0.160
A252 -0.700 0.129 A346 -0.019 -0.036
A6T8 -0.115 -0.433 A327 -0.019 0. 141
A677 -2.160 0.941 A326 -0.280 -0.062
A676 -0.215 20.020 A325 -0.105 0.214
A6T5 -0.432 -0. 662 A324 -1.628 0.167
A674 -0.170 1.083 A323 -4.821 -0.282
A665 -0.025 -17.284 A2 -1.372 -0.207
A664 -0.053 0.215 A321 -0.549 0.169
A663 -0.037 -0.613 A320 -0.583 0.327
A628 -0.120 0.019 A319 -3.030 0.817
Ad62 -0. 804 -0.150 A318 -0.450 0.713
Adol -4.807 -3.821 A317 -0.088 -0.043
A460 -5.388 0.681 A316 -0.156 -0.446
A459 -0.928 -3.008 A31S -0.206 -0.363
A45T -1.292 35.324 A314 -0.036 -0.131
A456 -0.290 -0.289 A279 -0.025 13.708
A453 -0,123 -1.034 A275 -0.048 -0.094
A398 -0.100 -0.177 A255 -0.954 -0.478
A397 -0.818 0.417 A249 -5.885 17. 845
A396 -5.183 0.478 A246 -0.700 0.409

FA350 B H RE IS B (E, ELAE A K, A B TR
ZARA AR, AU A676,A457, A349 Fh i Hi A1
HARHREX & AWM 4Es & A FLESVE A .
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