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Abstract

Bioinformatics analysis methods were used widely in the analysis of multiple gene families in different
species. The number of people infected with pneumonia is increasing day by day because of the spread
of the COVID-19 (SARS-CoV-2). Fortunately, the analysis of those reported and identified known
SARS-CoV-2 sequences may help analyze other newly similar, and provide underlying information for
the transmission route, molecular diagnosis, and clinical treatment of the novel coronavirus SARI. In
this study, the newly-added virus strain (SARS-CoV-2/human/CHN/Bejing BJ0613-12-H]/2020,
SARS-CoV-2 in Beijing) was selected and used the bioinformatics method to analyze the phylogeny
and protein characteristics. Those protein models were analyzed and predicted for the expecta-
tion to provide a basis or new ideas for the development of antiviral drugs.
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1. 518

2019 7R ¥ EE9F (Corona Virus Disease 2019, COVID-19)5 /™ & S I 47 A 1iE (severe acute respira-
tory syndrome, SARS)FI 1 4 I 254+ 4iF (Middle East respiratory syndrome, MERS) [&] J& &R0 2% J fir £k
T, Fellm PRI AR 38 7™ 30 S AR dw I BRI 28 [1] [2] [3]. 2019 4 12 H A Hi ALtk
7 (SARS-COV-2) B G 1387 24 7ot PR 95 22 il 4 (COVID-19) % 4R /3t B A 1% 1 BRI [4] [5]. 2020 4
1 H 12 H, t5R PAMASIE S0k A 408 2019-nCoV [6]. ALK 2 A04% Yol A REIR A TS REIR Ik
GBI LR, BUEWT R AT kB e RE. M 2019 4F 12 H 3 AL R 9% 25 (SARS-CoV-2) KT X
BRJG, WREHRNT RKEMM IWIINT, SERESFIER T ERBK, R0 ™ EEE 7 AR,
HtEey, gigiiol &aE, @l R MEN S EE, Gl T EBUM LR HFE AR ]
FKE[7]. 2019-nCoV (1) HBIAREE | FRATEE N7 28 48 10 7o DR B Mok 00 199 &4 F1 B 24k o .25 SRR 92 17 B 428 1 Y
SRHIHE TRk .

BRI EEE T B R R, HOBR IR 2% IE L RNA 5. H T, SARS-CoV-2 FEKZH 741
C.& 21 52 i (NCBIBioProject: PRINA485481) [8]. 2019 3 74 jwb IR s 245 8 %
(https://ngdc.cncb.ac.cn/ncov/) tH FEAN BT 5T T4 . A ol B T AEE B E A 7V LA o0 s wE ik R 4.
B T RERE TR, (HEET BARH SARS-CoV-2 HIFFHI /3 ATk Rug s . A 7E WA
B RS AN SARS-CoV-2 IR AT 70 b, DAIEE AT LIONA 5T SARS-CoV-2 #7312 W, i
R TR YRR R A R YE, IF BB AT LUA$T SARS-CoV-2 % 1 B2 M4 A (1) B %

2. MR55%E
21 FIHBRREEE

A FIAIE ST 5 A 9 B R 44 A SARS-CoV-2/human/CHN/Bejing_BJ0613-12-HJ/2020 ] SARS-CoV-2.
MY TR B35 SR (https://ngdc.cneb.ac.cn/ncov/) 3, 7 SARS-CoV-2 #] 12 NEAFF, FHFEN T
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T WwiE R EE A SARS HIZEEA, & 1A T 3 PRI A BRI B A . il B AL
5, R A Mega7.0 fIik HAREHER RGUKE R R, W R G E W, Jfilid ITOL (http://itol.embl.de)
KRG AW

2.2. BARKFESH

{5 F 2 A 5 20 T E. ExPASYy Server10 (SIB Bioinformatics Resource Portal,
https://prosite.expasy.org/PS50011) fiifll SARS-CoV-2 & FFHIE, BFEEAFKE, 4 FEMMW), Si
R(pl), Ao AR KR A{E (GRAVY) [9].

2.3. EREIHTN

1 F SWISS-MODEL server (https://www.swissmodel.expasy.org/)%} 12 > SARS-CoV-2 £ H /5 #1147 =4
FERE[10]. FEBCAREAT b, P AR AL AR M i A T I 2 B LU L 29 B AR SRR T A B
3. SR
31. ARG AEN

RARBEWHTRI 3 MBEEHMEAFHIT LA a, b, ¢ =LK 1 ME 1), a2+ 6 1 SARS
AN, 2 S Wig el IR 87 51, 2 > SARS-CoV-2 J¥41. b ZHHH 17 4 SARS [741, 1 ANl et AR5 25 7
H, 34~ SARS-CoV-2 J¥41|, ¢ 2+ 15 /> SARS J¥ 41, 5 kil el IR 2741, 7 4~ SARS-CoV-2 J¥41,
SRR, N R IR B LUk, AT RATTHE AL SARS-CoV-2 5 SARS [F2E 46 Z Al e LI .

Table 1. Virus name and corresponding serial number

# 1 mEEMENIENFSS

REA B35 g h 35 S WA B35 S
YP_009725309.1 a YP_009742608.1 b GWHPANPA000001 a
YP_009725310.1 a YP_009725305.1 b GWHPANPA000003 a
YP_009724389.1 a YP_009725306.1 b GWHPANPA000002 b
YP_009724390.1 a YP_009742610.1 b GWHPANPA000005 b
YP_009725302.1 a YP_009742611.1 b GWHPANPA000008 b
YP_009742613.1 a YP_009742612.1 b GWHPANPA000004 c
YP_009725307.1 c YP_009742615.1 b SARS-CoV-2 GWHPANPA000006 c
YP_009725308.1 c YP_009742616.1 b GWHPANPA000007 c
YP_009742609.1 c YP_009742617.1 b GWHPANPA000009 c
YP_009742614.1 c YP_009725295.1 b GWHPANPA000010 c

SARS YP_009725311.1 c YP_009725297.1 b GWHPANPA000011 c
YP_009725312.1 c YP_009724392.1 b GWHPANPA000012 c
YP_009725255.1 c YP_009725299.1 b YP_009824990.1 a
YP_009725318.1 c YP_009725300.1 b YP_009824994.1 a
YP_009724391.1 c YP_009725301.1 b YP_009824988.1 b
YP_009725298.1 c YP_009724395.1 b - YP_009824989.1 c
YP_009724393.1 c YP_009725304.1 b sl YP_009824991.1 c
YP_009724394.1 c YP_009824992.1 c
YP_009724396.1 c YP_009824993.1 c
YP_009724397.2 c YP_009824995.1 c
YP_009725303.1 c
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Figure 1. Phylogenetic tree of SARS, SARS-COV-2, Bat SARS-like coronavirus
1. SARS, SARS-CoV-2. MRIEEIRFEZN ARG L EW

3.2. EBEBHESH

ML R SR, SARS-CoV-2 & A MR FEMR A& M 38~7096 aa AN46, “FI4ME 2 1179.08 aa. 4> F & 1E
4449.23~794,063.8 kDa 2 8], ~“F-¥JMt v 131,664.31 kDa. % M 4.17 #] 10.09 281k, “FH1E 2 6.90, H
HH 7 4 SARS-CoV-2 (A5 HL /T 7, PR PE S (0T, Fl AR B B e 2 A s, e 74
5 GWHPANPAO00011 45 Hi s /2 10.09, 2 A £ it 7 41) b 45 H, s KR 2 1 T, AR08 45 H s U 1
Ak, AT T B4k 1, BT DABA A 0 HE A5 SR A (O 1] 2) o B S AN R E Fi 2 A Y R E 16.06~55.81
Z I8, “F¥{E N 3835, FW KL SARS-Cov-2 £ FwEHH, {H7E GWHPANPA00O0OS,
GWHPANPA000009, GWHPANPA000010, GWHPANPAQ00011 # Tl A k2 E . SARS-CoV-2 i H
JRSEKTE(GRAVY)E 0.98~1.449 Z [A)A:Ak, ~F¥{E N 0.30, RHEATKE kK MEEAR, Hi
GWHPANPA000005, GWHPANPAO000009 # Tl A~ A& 35 /K 1 2 A i (W45 2)

Table 2. Protein characteristics table

2. EEBUHER

SN
" BERNE = , ! Fk T
IS s ATE  p X1 S S A
GWHPANPA000001 7096 794,063.8 6.32 33.27 FaE 86.92 —0.069
GWHPANPA000002 4405 489,978.88 6.04 34.9 FaE 88.99 —0.023
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Continued
GWHPANPA000003 1273 141,120.43 6.32 32.86 fas 84.67 -0.077
GWHPANPA000004 275 31,122.94 5.55 32.96 fase 103.42 0.275
GWHPANPA000005 75 8365.04 8.57 38.68 fase 144 1.128
GWHPANPA000006 222 25,146.62 9.51 39.14 fase 120.86 0.446
GWHPANPA000007 61 7272.54 4.6 31.16 fase 130.98 0.233
GWHPANPA000008 121 13,744.17 8.23 48.66 FFasg 100.74 0.318
GWHPANPA000009 43 5180.27 417 50.96 FFasE 156.51 1.449
GWHPANPA000010 121 13,831.01 5.42 45.79 FFasE 97.36 0.219
GWHPANPA000011 419 45,696.82 10.09 55.81 e 52.53 -0.98
GWHPANPA000012 38 4449.23 7.93 16.06 fas 107.63 0.637
Sl 1179.08 131,664.31 6.9 38.35 fas 106.22 0.297
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Figure 2. Line diagram of predicted isoelectric points of 12
SARS-CoV-2 protein sequences

& 2. FMEY SARS-CoV-2 19 12 N EBFFINER ST L E

3.3. ERKRERTM

1% F} SWISS-MODEL server (https://www.swissmodel.expasy.org/) ¥t 12 4~ SARS-CoV-2 & A E AT
S YEEA10]. FEARAR (A B, TR0 AR AR B KAk T I S B XS L 49 A F R ]
5. 3D ML RIE R, T SARS-CoV-2 & )i i =45 &AM FE, H+ GWHPANPAO000006,
GWHPANPA000008, GWHPANPAQ0000010 155 o 18JiE, FlR 9 NMFIEEH o e, EIEEETEMW
ot B ZAE (LK 3). %) GWHPANPAO000006 145 84 Tl # 14 14 B & SARS-CoV-2 ORF3a 1] Cryo-EM
4E¥, GWHPANPAO00008 [HIFEAUHR L2 SARS ARG # ORF7a i) X4 & AMERE K,
GWHPANPA0000010 f45 1 ik 10t B /& SARS 7tk 2 ORF7a P42 (451

4. g

%F SARS-COV-2 [{fE ek, FYestifr, & E 5L ST & A Ak 25405k )3 708 i 4% 1
WAk, HAT, OF KEET 4SRN RIGHFE 1 SARS-CoV-2 BF5t[1] [5] [11], {254k 5= 3
R T RIPUR R 254, Bi% SARS-COV-2 e etk iam, 8o A%, Wi th e R s 52,
WM EMDHEIGSE . A R DRZE SR G £ IR AN R T fif SARS-COV-2 & U ANTT /.
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Figure 3. The predicted tertiary structure of the protein
3. MMM ERR=REM

EFRATIWE 7¢ 38 i 2 5 B X, 8RR R AE 6 20 A R T AR R R S AR R A T
SARS-CoV-2/human/CHN/Bejing_BJ0613-12-HJ/2020 [#)541, &4k 5t 57 R g e PR s 25 Lo ok, Ak
PATTEFLH) SARS-CoV-2 5 SARS WIS K R AIReH#aL . AN EEREE . /T8, S a5
TEBAAR K . TR I AR 5 R R — 0 & o 180E, FAM A BB SR fai B, [ TR0 L
AN RIS S AT A2 1 R U A A B A1) ORF A3 ¢ o IX o 8] B RN 52 2% (1) B 1 4544 2 1] W] REAFE Th B
(I Z B R AR BLAE o AR )2 FRAT T IF A T 31 GWHPANPAO000012 [#EAY, W] RS2 R N B K 45
M TR E . IWEIRIRATRT DUE B, T 8 AR AYA 5 0 458 (1] 1 GWHPANPA000003) 1,
AL (. GWHPANPAO000007). i BHIX L [ 5 < [8] i) Be A7 /£ D BRIk R Bl A BLAE A .

WA SARS-CoV-2 Sl d e, H vl kil # M R 835 77754 € & PCR. £ H PCR. %%,
F AN IR R RNAL PURSE[12] [13] ARSCHIRAT T HHEE AT LN T f# SARS-CoV-2 HIARJE
AEToTER, AT DO HEPOE AT R 7 7 2. BRI TRRT  RE PR B va SR AT i L . [
BT HAEE BT SARS-CoV-2 ) I R B BEE KR, ] DA B AT PR 2512 W i 3 5 A v S 2%
)59

B oW
SR S0 3 AR S T4 2 A T A= A5 2 22 b IR AR T AR ST 4R =

SE
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