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Sequence-based evolution analysis of SARS-
CoV-2 and the prediction of both protein structure
and interaction network
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ntry Protein names Gene names
PODTC2 Spike glycoprotein S 2 a 5ARS.CoV-2 genome op
PODTD1 Replicase polyprotein lab rep la—1b | smomm - Iwmo mm2wm] ;szﬁmmN
PODTC1 Replicase polyprotein la (ppla) | —A"w:
PODTC7 ORF7a protein Ta T :1 e o Ll
PODTC9 Nucleoprotein (N) N = T (1
PODTC3 ORF3a protein (ORF3a) 3a
PODTC5 Membrane protein (M) M 30kbBYELEA
PODTC4 Envelope small membrane protein (E) E 4 14N FFREIEEHE (ORF)
PODTCS Non-structural protein 8 8 %Filg% ;;FE;I;;; aél—zzﬁag%j;%éﬁﬁéj;ﬁ’ibnl
) Zata —

PODTC6 Non—stru.ctural protein 6 6 Eﬁ%ﬁ?ﬂ@?ﬁ%, MONFRTIET L
PODTD2 ORF9b protein (ORF9b)  (ORF-9b) 9b YHRNAFZEIA A1 3N FFRESEHE
PODTDS ORF7b protein (ORF7b) 7b BisSERH (S) . GiE&ER (E) . [BEH
PODTF1 ORF3b protein (ORF3b) (M) = ER (N) RIVFHEIEF
PODTD3 ORF9c protein (ORF9c) (ORF14) 9¢c

: [1] Gordon D E , Jang G M, Bouhaddou M, et al. A
PODTGO ORF3d protein SARS-CoV-2 protein interaction map reveals targets for
bODTGI ORF3c protein (ORF3c) (ORF3h protein) drug repurposing[J]. Nature, 2020, 583(7816):1-13.

(ORF3h)
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N\

) Nucleotide (17) Protein (0) RefSeq Genome (0) Select Columns
Refine Results Reset -
@ Accession ¢ Submitters ©  Organization [ © Release Date ¥  Pangolin © Isolate © Species ©
Q
Virus + < s
©
S MT007544 Caly,L., etal. The University of Melbour... 2020-01-31 B VICo1 Severe acl
Severe acute respiratory I_%
syndrome coronavirus2 MN996527 Zhou,P.,etal.  Wuhan Institute of Virolog... 2020-01-29 B WIVO2 Severe ac
(SARS-CoV-2),
taxid:2697049
MN996528 Zhou,P.,etal.  Wuhan Institute of Virolog... 2020-01-29 B WIV04 Severe acl
Accession +
MN996529 Zhou,P.,,etal.  Wuhan Institute of Virolog... 2020-01-29 B WIV05 Severe acl
Sequence Length +
MN996530 Zhou,P.,etal.  Wuhan Institute of Virolog... 2020-01-29 B WIV06 Severe acl
Min: 20000
Max: 40000 MN996531 Zhou,P, etal.  Wuhan Institute of Virolog... 20200129 B WIVOT Severe aci
Ambiguous Characters + MN988668 Chen,L.,etal.  Wuhan University, State K... 2020-01-28 B 2019-nCoV WHUO1 Severe aci
Sequence Type + MN988669 Chen,L,etal.  Wuhan University, State K... 2020-01-28 B 2019-nCoV WHU02 Severe aci
RefSeq Genome Completeness +
9 P MN994467 Uehara,A,, ... Centers for Disease Contr... 2020-01-28 A CA-CDC-02993471-001 Severe acl
Nucleotide Completeness +
P MN994468 Uehara,A., ... Centers for Disease Contr... 2020-01-28 B CA-CDC-02993506-001 Severe acl
Pango lineage +
MN997409 Taoy., et al. Centers for Disease Contr... 2020-01-28 A AZ-CDC-02993465-001 Severe acl

Virus: SARS-CoV-2 (tax1d:2697049)
Sequence Length: 20000-40000 Release Date: 2019.8.31-2020.2.1
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Registered Users EpiFlu™ EpiCoV™ EpiPox™ My profile

EpiCoV™ | Search | Downloads | Upload

Search ¥ Reset filters|

EPI_ISL ID [ virusname [hCoV-19 | EPISETID | | 2 Complete®

Location | ~ | Host [Human ~ | High coverage(?)
Collection [2019-12-01 | to |2020-02-01 | Submission | | to | | O Low coverage excluded(@
Clade all v | Lineage Variant | ~| [ With patient status(?)

AA Substitutions(@ | ~ | Nucl Mutations(@ | ~ [ Collection date complete(®
Text Search [J Under investigation

4

d Virus name Passage de Accession ID Collection da  Submission [ (D Length Host Location Originating
O hCoV-19/Guangdong/IQTC02/2020 Original EPI_ISL_16138329 2020-01-29 = 2020-02-28 29,882 Human Asia / China/Gu Technol
O hCoV-19/Yunnan/01/2020 Original EPI_ISL_16138328 2020-01-17 = 2020-02-09 29,903 Human Asia / China/Yul Yunnan
O hCoV-19/Anhuil20/2020 Original EPI_ISL_16138321 2020-01-26 = 2021-08-18 29,903 Human Asia / China/An| College
O hCoV-19/Anhui/29-2/2020 Original EPI_ISL_16138317 2020-01-26 = 2021-08-18 29,903 Human Asia / China /Anl College
] hCoV-19/Anhuif34/2020 Original EPI_ISL_16138314 2020-01-27 = 2021-08-18 29,903 Human Asia / China/Anl College
O hCoV-19/Anhuif37/2020 Original EPI_ISL_16138310 2020-01-27  2021-08-18 29,903 Human Asia / China/Anl College
O hCoV-19/Anhuif38/2020 Original EPI_ISL_16138309 2020-01-27  2021-08-18 29,903 Human Asia / China/Anl College
O hCoV-19/Anhuif60/2020 Original EPI_ISL_16138304 2020-01-29  2021-08-18 29,903 Human Asia / China/Anl College
O hCoV-19/Anhuif9/2020 Original EPI_ISL_16138286 2020-01-24 = 2021-08-18 29,903 Human Asia / China/Anl College
O hCoV-19/Beijing/IME-BJ05/2020 Original EPI_ISL_16138010 2020-01-27 = 2020-04-06 29,834 Human Asia / China/Be Beijing
O hCoV-19/USA/MT-UMGC-02796/2020 Original EPI_ISL_14307752 2020-01-04 = 2022-08-08 29,881 Human North America /| UMGC
O hCoV-19/Thailand/63008454  2019/2020  Original EPI_ISL_12717954 2020-01-22 = 2022-05-15 29,782 Human Asia / Thailand /| Bamras
O hCoV-19/Thailand/63010930__2019/2020  Original EPI_ISL_12717950 2020-01-27 = 2022-05-15 29,782 Human Asia / Thailand /| Bamras
M hCAV\L1Q/Thailand/R20NE122  2010/2020  Orrininal FPI IQ1 19717040 2020-01-12 | 2N22-NR-1R 20837 Himan Acia | Thailand /| Ramrac
Total: 673 viruses 1.2 3 4 5 > > EPI_SET Select Analysis Download
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Species/Abbrv v'GmupName' * x = % % * * * % % % X xR ®R R K E TR

1-NG. 455122 [Soer_acut_fsspralon_sorn_coronaviis_2_isolte, AN TRRAGEENNANACONTCCCARENARCARRCRHCCRRC TN NCBATONCTETAE
2. MT007544.1_|Severe_acute_respiratory_syndrome_coronavirus_2_jsolate_g . CRARccHEAccANcTTFcEATcTcEE ]
S lllll B l!lllﬂlllﬂlllﬂlll!l CHcE®

3. MN997409.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_|

4 MN996532 2 Bat_coronavirus_RaTG13_complete_genome TAAAGETTTATACCTTTCCAR ACAAACCA BcWchlcEAmcECcE
5. MN996531.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_\ .IE..!!'.'.'..I..' CAACCANCTTTcEATCECT
6. MN996530.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_\ ..l..!..llI.li.."...ﬂ..l:.!l
7. MN996529.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_\ AACARACCAACCAAC .l.l...i.!.

8. MN996528.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_\
9. MN996527.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_\
10. MN994468.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_
11. MN994467.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_
12. MN988713.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_
13. MN988669.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_
14. MN988668.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_
15. MN985325.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_
16. MN975262.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_
17. MN938384.1_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_
18. MN908947 .3_|Severe_acute_respiratory_syndrome_coronavirus_2_isolate_

LAUSIENNY MErnoa |[Uuner Ierauons) uramoc
Min Diag Lenath (lambda) 24
Alignment Info MUSCLE Citation: Edgar, Robert C. [2004), MUSCLE:

multiple sequence alignment with high accuracy and
high throughput, Nucleic Acids Research 32(5), 1792-
1797

E'm] " Compute X Cancel Restare Defaults
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r% Output of: LeiCZ 17 renameHT MT.fas o[BS

DHA Folymorphism

|
Input Data File: D:V\...\LeiCZ_17_renameHT_MT. fas

Fumber of sequences: 18 Fumber of sequences used: 18
Selected region: 129825  HNumber of 51tes 29825
Total number of sites (excludlng sites wi

¥:ﬂ;‘;ffn:'fb1;:1§'§°ﬁhw fsesﬂgamlﬁé 451“5 [Hap# Freq. Sequences] . .
[Hap_1: 6 NC 045512.2_|Severe acute respiratory_syndrome_coronavirus_z

Fumber of ]{aplotyp

Haglotuos teans) il [Hap_ 2: 1 MTO007544.1 |Severe acute respiratory syndrome _coronavirus_2
Vi suos of Daplotvoe f;”ﬁi;i:{nf vasity: 0.068 [Hap 3: 1 MN997409.1 |Severe acute respiratory syndrome _coronavirus 2
T A [Hap 4: 1 MN996532.2 Bat coronavirus RaTG13 complete genome]
Theta (per site) from Eta: 0.01125 [Hap_5: 1 MN996531.1_|Severe acute respiratory syndrome_coronavirus_2
Theta (per site) from S, Theta¥: 0.01124 [Hap 6: 1 MN996529.1 |Severe acute respiratory syndrome_coronavirus 2
Variance of theta (no recombination): 0.0000150 . H 1
o waatfm el EM Eecombmtm): o ECEE [Hap 7: 1 MN996527.1_|Severe_acute_resp!ratory_syndrome_coronav!rus_2
Variance of theta (free recombination): 0.0000001 [Hap_8: 1 MN994468.1_|Severe_acute _respiratory_syndrome_coronavirus_2
Standard deviation of theta {(free recombination): 0.00033 - - - - . - - . -
[Hap 9: 1 MN994467.1_|Severe acute respiratory syndrome_coronavirus_2

Fi"ﬁ:tiif;:rﬁ[zfﬁi) P e [Hap_10: 1 MNO988713.1 |Severe acute respiratory syndrome coronavirus_
Theta (per site) from S: 0.01151 [Hap_11: MN985325.1_|Severe_acute respiratory_syndrome_coronavirus_
MN975262.1 |Severe acute respiratory syndrome_coronavirus_

Theta (per site) from Eta: 0.01140
A b £ 1 de diff k: 129,693 [Hap_12:
verage number of nucleotide differences, k: i o o
Stochastic variance of k (no recombination), Vst(k): 3023 605 [Hap 13: MN938384.1_|Severe acute respiratory_syndrome_coronavirus_
Sampling varlance of k (no recombination), Vs(k): 384 938
Total var1am:e of k (no recombination), Vik): 3408 542
Stochastiec va.nam:e of k (free recombination), Vstik): 43 231
Sampling var1am:e of k (free recombination), Vs(k): 5. 086
Total variance of k (free recombination), V(k): 48 317

R S, N — §

Theta (per sequence) from S, Theta—¥: 334.927
Variance of theta (no recombination): 13359 806
Variance of theta (free recombination): 97.375




Options Summary

IR --MEGA

[ M7: Analysis Preferences

O X

Option Selection
Analysis Phylogeny Reconstruction
Statistical Method Maodmum Likelhood
Phylogeny Test
Test of Phylogeny Bootstrap method
No. of Bootstrap Replications 1000
Substitution Model
Substitutions Type Nucleotide
Model/Method Tamura-Nei model

Rates and Patterns

Rates among Sites

Data Subset to Use

Gaps/Missing Data Treatment

Tree Inference Options
ML Heuristic Method

Initial Tree for ML

Branch Swap Filter

System Resource Usage
Number of Threads

? Help

Uniform rates
Complete deletion
Nearest-Neighbor-Interchange (NNI)

Mazke initial tree automatically (Default - NJ/BioNJ)

None

[ c/ Compute |

x Cancel

54

Australia

——— Wuhan
L———— Wuhan

Wuhan
Wuhan(6)

HKU-SZ(CN)

64

16 ——— USA
25
13
80
61

— USA
72— USA
40 — USA

35

L HKU-SZ(CN)

USA
bat-RaTG13-CoV
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. ‘ 3000* =3I & #0375 (20000000)
IREHPFNETL S ﬂjgﬁ 10000

/ ﬁlﬁ'iﬂjlﬁ.l BRI EiEde

. BEAUti 2: Standard
File Mode View

Partitio Tip Dates Site Model Clock Model Priors MCMC

Name File Taxa D ta Type del Clock Model Tree Ambiguities
hap hap 13 ucleotide - hap -

i ?*i%a,}- RS

TRZREE75HE “estimate” strict clock N

HKYZEBREAAERY  (RRDSIHESRIER) ANl W
(EFEEE>Hif ) U3, =

SIS E




RaTG13

n
> = FigTree:
= USA
] WHF6)3E--BEAST iglree:
P H =H
I | @i%: ESS>200 i)l vgy
| (@ Tracer racerfwiw . , RS0 - o
File Edit Analysis Help
Trace Files: l_i Estimates A\ Marginal Density Ejoint-llar;i.nul Add Trace
- - Summary Statistic posterior
= E— mean | -3065. 2982
[+ Aulxni stderr of mean |0.077
= stdev | 3. 5467 USA
races -
variance [12.5792
Statistic Mean median | 3064 8534
posterior 2086 R value range | [-3086.6011, —3057.0762]
likelihood R geometric mean |n/a
prior -11.139 § |1814 R 95% HPD interval | [-3072. 4081, -3059.135] Wuhan
treelilielihood —-3054. 158 | 2299 R auto—correlation time (ACT) |8629.6878
Tree. height 2.424 1053 R effective sample size (ESS) |2086.1
Tree. treeLength 4. 877 1052 R number of samples | 9001
Yul eModel —1.547 1193 R Wuh
birthRate 2716 3806 R uhan
mutationRate 1 - * 600
proportionlnvariant OE0 ~ *
gammaShape 6.335 1819 R
Lappa 32.075 909 R
freqParameter. 1 0.185 449 R 5001 Wuhan
freqParameter. 2 0.316 482 R
freqParameter. 3 0. 144 554 R
freqParameter. 4 0.356 434 R
4001 .
e Australia
g
=300
:
i USA
2007
L Wuhan
1007
0 T f T _
-3090 -3085 -3080 -3075 -3070 -3065 -3060 -3055 -30 USA
Type: (R)eal (I)nt (Clat (T)ime BEELAC2Rx
Setup... ' Bins: |50 v
L L USA
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Colour tree by:| Divergence ~ e.g., B.1.351 or EPI_ISL 434070 or Canada Start to|End J
Y g
Divergence (from strict clock expectation)
-10 0 10 20
Time-scaled tree X7 ' Beadplot [T [E7E] '#
-12-18  2020-12-18  2021-12-18  2022-12-18 122-01-01 2022-04-01 2022-07-01
[ 1 L 1 1 1 |
— I 1155 ietnam/NHTD-OUCRU2157 O-OOO
—  __[XK g i
N6 Japan/IC-69620
N3 . USA/IL-CDC-QDX379117890
Ej“'s:’ |etnam/NHTD-OUCRU21(}§8H/J|C_6GJ% il
— I N apan/ICy
N3 Canada/BC-BCCDC-3824090
N2 Austral?a/ACTS?Sl?
B.1.1.393 | [N Australia/SA338281Q
N.9 apan/IC; O
N.10 Japan/IC-7461Q
N.4 JapJanIICﬁ%%%?j
_ aparn. A
_-NN{-; Jappan/ 1C-78 '?Qé)
I B.1.1.524 Japan/IC-8709Q
- B : _22_5271 Japan s Japan/IC-12040Q
Aot England/QJEUHﬁl(:nggéﬂo
2. apan/1C
— A QA2 RUZ3560Q i
B4 Mean diffs from root: 73.68 |144Q
BB Deviation from clock: 16.93 Japan/IC-92990)
BG| Number of cases C-61839 /G750
Bl R apan/IC-
pd Asia:140 Japan/IC76000
Bd North America: 44 Japan/IC-9216Q
. Japan/IC 7478
Oceania: 8 C-STM-EGAEIDB 58
sal  Europe: 11 _SOUSA/MI—CDC-Z— 263090
1= Total: 203 -STM-BC7HYZTIWO,
1L g| Number of variants L6640 I o
- B{ Sampled: 159 - STh- MU South Korea/KDCA106261Q
B ; -STM- 0
—E Displayed: 150 South Kore/KDCAS06680
By Collection dates: Japan/P(\E’:Qt552r?U?8148
1etnal
“_E B4 2022-02-17 / 2022-08-09 |, apan/PG 2529080 o
apan/PG- OO-@O———0
BA274 blngapore."!ZlOo
| BA2 73 Vietnam/11145Q
| . Py Japan/IC-84750
BA.2.67 unsampled1
- gﬁ%ﬁ; ) LI L LG L Nertherninplond NIRE-01e147@
—— 1 BA23.19 Vietnam/031440Q) kil ©
- BA.2.35 Japan/IC-84280
o BA2310 tram/301440

View source on GitHub

CoVizu®

Near real-time visualization of
SARS-CoV-2 (hCoV-19) genomic
variation

Last update: 2022-12-30
High-quality genomes: 8130144

Countries Samples
140
wi
&
2]
S 100
et
S
g 44
o
g 50
=z 0 11 8 0
0 T T 1 ¥ T I T 1
.3 P & & @ e
v‘S(\ 9 Q/\s‘o & O&,ac\ @é\
S ")
< e
Region
Region = Country = Count s
Asia Vietnam 21
Asia Japan 107
North_ Canada 6
America
Asia Singapore 7
Morth USA 38
America
Oceania Australia 8
United
Europe Kingdom 4 -

-
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Wuhan-Hu-1 (wild-type) NCBI ID: PODTC2
EREETSR (B.1.617.2) NCBI ID: QWK65230.1

BTk (XBB.1) NCBI ID: OQ380107.1



SEHEEEHAVARSAESX (Receptor binding domain, RBD) B

:,&251‘@@51')1”2% B 5T7TBEEZENRA],

¥ THE: GORIV

Wuhan-Hu-1 (wild-type) | E/REET/K (B.1.617.2)

o
GOER4 GOR4 - GORE4
4lpha helix (Hh) 274 1=  21.52% Alpha helix (HhY 000 iz 22 03% Alpha helix (Hh) 281 4= 22.14%
3yp helix Gzl 0 iz 0.00% 3 helix Gg) - 0 iz 0. 00% 31p helix Gz 0 iz 0.00%
Pi helix (Ii) 0i=  0.00% Fi helix {Ii) - 0i=z  0.00% Fi helix (Ti) 0i=  0.00%
%U;‘éﬁl{fggg Beta bridge (Bb) - 0 is  0.00% Beta bridge (EL) . 0ie  O.00% Beta bridge (Bb) - 0 is  0.00%
Extended strand (Ee) 281 1= 22.07% Extended strand (Ee) - 279 1=z 21, 95% Extended strand (Ee) 273 1= 21.51%
%{ZIK}%&U Beta turn (Tt) 0i=  0.00% Eeta turn (Tty - 04i=z 0. 00% Beta turn Tty 0 iz  0.00%
Bend region (5=1 0i=z  0.00% Bend region (=1 - 04iz  0O.00% Bend region (==) 0 iz  0.00%
Eandom coil el o 718 1= 5A. 40% Fandom coil (=) 712 iz B, 02% Random coil ey o 715 1= 5. 34%
imbiguous states (71 0is 0.00% imbiguous states (71 - 0i=z  0.00% Ambiguous states (70 0 iz 0.00%
Other states : 0 i= 0. 00% Other states : 0i= 0. 00% - Other states : 0 i= 0, 00%
FOR4 - GOR4 - FOR4
41pha helix (Hh) 15 1= 6. 73% 41pha helix (Hh) 12 iz B, 93% 41pha helix (Hh) 11 iz 4.93%
3 helix Gzl - 0i= 0.00% 3 helix Gal 0 iz 0.00% 3 helix Gz) - 0i=z 0.00%
RSSHEER Pi helix (Ii) - 0 iz 0.00% Pi hels .;I:I-g;.:I - 0 is 0. 00% Pi helix (Ii) - 0 iz 0.00%
=Y : - 1 helix 1) iz . : .
N Beta bridgze (Bb) 0i=z 0.00% Beta bridre {Eb) - 0 iz  0.00% Beta bridze (Bb) 0 iz  0.00%
RBD|XEE Extended strand (Ee) : 53 iz  23.77% Extendod strand (Ee) . BB is 24, 66% Extended strand (Ee) : 54 iz 24.22%
Beta turn [Tty 0iz 0.00% Eeta turn (Tty - 0 iz 0. 00% Eeta turn (Tl 0 iz 0.00%
Bend region NI 0is 0.00% Bend region {523 - 0 iz 0.00% EBend region NI 0 iz 0.00%
Fandom coil (el 155 iz 69.51% Random coil foey 165 i= F9.51% Random coil Y 158 1= 70.85%
Ambiguous states (71 04i=  0.00% imbiguous states (?) 0 i= 0. 00% Ambiguous statez (70 0 i=  0.00%

Other =ztates : 0 1= 0. 00% Other =ztates : 0i= 0. 00% Other ztates : 0i= 0. 00%
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FUUITE: PONDR® VLXTEZ IR

_ EFEENSE | RETFNESL | RUANEFRE | TF0RE

Wuhan-Hu-1 (S) 7.7% 17 -20; 468-475;
601-608; 672-709;
etc
Wuhan-Hu-1 (RBD) 14 6.28% 1-6; 150-157 2
Delta (S) 101 7.95% 469-471; 599-608; 10
673-707; 867-869;
etc
Delta (RBD) 6 2.69% 1-3; 151-153 2
Omicron (S) 85 6.7% 212-218; 405-406; 10
597-606; 674-705;
etc
Omicron (RBD) 3 1.35% 87-88; 223-223 2
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ACE2ERRE{/Erml

RERERSFICEHETR

term
G0O:0001991

G0O:0008015

G0O:0010817

G0:0002034

hsa04924
hsa04614

hsa04974

STRINGEUEESEL:
minimum required interaction score: 0.700
max number of interactors to show: 1st shell 0.700, 2nd shell

HRNEASE

description

regulation of systemic arterial blood
pressure by circulatory renin-
angiotensin

Blood circulation

Regulation of hormone levels
Regulation of blood vessel diameter
by renin-angiotensin

Renin secretion
Renin-angiotensin system

Protein digestion and absorption

FDR

2.59%e-
10

3.61e-
08

6.80e-
06

5.26e-
05

0.0076

2.16e-
25

1.16e-
12
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1.HUEWE

AN HTEAE-TE ERVSEIEPPI [1]
BE121FEEBM304NMAREH, OEEBERI3043IPPI,
QEHERFIILLYESHILESHNER

MAEFEITEESS, RIS B9 2 30 E B H THIFR IR E
PODTD1%0PODTC1aJAligned. ScorejxZ! 99.9092

mpxEE, REBUTMEBR
AZBEREERMERML, ESNERHER

LLXTRT| 12 | 304
kXt il 11 | 270
PPIZIS=TE(L
418 304 269

D. E. Gordon, G. M. Jang, M. Bouhaddou, J. Xu, and N. J. Krogan. A sars-cov-2 protein
interaction map reveals targets for drug repurposing. Nature, 583(7816):1-13, 2020.
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Distribution of protein sequence lengths in hum

1 III I
3000

Ilh(d)

1 u
5000

Distribution of protein sequence lengths in SARS-CoV2

2.0
€
5
8 154
1.0
0.5 4 ‘ ‘
0.0 -

4000 5000
ngth (residues)

(a) AREARFIKESH (b) SARS-CoV-2 RHFFIKED T
u =736 + 720 7&E

3. IESREE A

U=

PPIZH

269

2701

=003 + 2103 J£E

REATLAE AR SRR
11*270-269=2701

2 SR R 4IRS B S
{FFBioSeq-Analysis2.0 EEH RS TTE]2]
kmer, SEK{{%, SVM, chi-suqret&is

i)=Y @) @ @ v }™.
{¢%13} ::{th}EB hpg}

Y1V

CYRNIN Y (b) 2 Fi ?ftu;g;n

B. Liu, X. Gao, and H. Zhang. Bioseg-analysis2.0: an updated platform for analyzing dna, rna

and protein sequences at sequence level and residue level based on machine learning approaches.

Nucle Acids Research, (20):20, 2019.

BioSeq-Analysis2.0: an updated platform for

@ analyzing DNA, RNA, and protein sequences at

nnnnnnnnn

sequence level and residue level based on

alcs Grosp machine learning approaches
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