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Genome sequence m 'GISAID ST .,
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A
Host
o Collection date: yyyy-mm-dd /‘ Homo sapiens
Standardization Submission date: yyyy-mm-dd =~ = = (Cads ;.-

Environment
Vero cell culture

Location: Country / Province / City

4

Meta data Genome sequence
Virus name : -
: Comparison R N Comparison A ID
De redundancy  collection date — 5 omoVNARS o FATREERS v. ceession
D QQ(\ L ocation Unifying letter case .,U Related ID
W
Assessment
Genome N(s) | Degenerate | Gap(s) | Mutation(s) Mutation Sequence
completeness base(s) Density quality

Complete <=15 <=50 <=2 <=Expected+1 <=0.25 High quality
Partial >15 >50 >2 >Expected+1 >=0.25 Low quality
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C_AADEBTT3BA SARS-CoV-2/human/CHN/GSTSCDC-101715/2024 GenBase
C_AADBTT3T A SARS-CoV-2/human/CHN/GSTSCDC-101714/2024 GenBase
C_AADBTT361 SARS-CoV-2/human/CHN/GSTSCDC-101713/2024 GenBase
C_AADBTT351 SARS-CoV-2/human/CHN/GSTSCDC-101712/2024 GenBase
C_AADBTT341 SARS-CoV-2/human/CHN/GSTSCDC-101711/2024 GenBase
C_AADBTT331 SARS-CoV-2/human/CHN/GSTSCDC-101710/2024 GenBase
C_AADBTT321 SARS-CoV-2/human/CHN/GSTSCDC-101709/2024 GenBase
C_AADBTT311 SARS-CoV-2/human/CHN/GSTSCDC-101708/2024 GenBase
C_AADBTT301 SARS-CoV-2/human/CHN/GSTSCDC-101707,/2024 GenBase
C_AADEBTT201 SARS-CoV-2/human/CHN/GSTSCDC-1011706/2024  GenBase
C_AADBTT281 SARS-CoV-2/human/CHN/GSTSCDC-101705/2024 GenBase
C_AADBTT27 A SARS-CoV-2/human/CHN/GSTSCDC-101704/2024 GenBase
C_AADBTT26.1 SARS-CoV-2/human/CHN/GSTSCDC-101703/2024 GenBase
C_AADBTT251 SARS-CoV-2/human/CHN/GSTSCDC-101702/2024 GenBase
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NMDC (287)
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Omicron (9702500)

Delta (4730391)

Alpha (1247648)

Gamma (139461)
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I, SR . . ) ) . 2024-10-21
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RE: Rec SARS-CoV-2 data

Mohammadreza Mohammad Abadi <mrn &8 30-
ﬂ B, omes (NHUHMACEN ] omeste@nbistndhoos | m-somass 4% Sew Yun Shin <sewyshin@mardi.gov.my> 2830~ 202 Re: BHBD 2019nCoV Resource
Re: BHBD 2019nCoV Resource

Hello Yiming.

Sarry for the delayed reply. Just as this publication was being discussed, a new consortium of US SARS-CoV-2 data,
submatters was put together. This is a very large effort that includes CDC, their partners, and a variety of athes
dote submittees, Anyway, this has been a major lift fram my eod, snd | heve been focused on organizing N
better support NCBI submisssons and presentaton of dets

1 weill follow up lates in the week,

| have been very impressed by your web
eaEaTETET————— rcsource, particularly the genome variation g
H@*“;‘“ calculations. —Rodney Brister, NCBI

RE: BHBD 2019nCoV Resource

Together we hope this COVID-19 will come to an end soon.
| hope that you and your colleagues as well as their families are safe in this

Thanks a lot Yiming for the message and the neat resource ! Thank you. Covid-19 situation.
. Ana Tereza R. de Vasconcelos <atrv@Incc &830- 2020

[forwarded it to _my collleagucs and more. We were suppose.d o have our 3- Re: BHBD 2019nCoV R. The BHBD 2019nCoV Resource is very impactful achievements in such a short

day long evaluation which takes place once per 4 years starting tomorrow, but e nLov resource period

- (] 5 (19 S i dare 4 nis, 0 55 OnNCCITECl a1 Cl - ]

Congratulations!

The BHBD 2019nCOV Resource IS Very I am going to spread this information over my colleagues and friends.
iImpactful achievements in such a short
period. —Takashi Gojobori, KAUST Tt cibon

Distinguished Professor,
CBRC (Computational Bioscience Research Center),

Stay safe Best regards BESE (Biological and Environmental Sciences and Engineering),
Best regards Room 4220, Level 4, Building 3 (Ibn Sina Build —Sea Side)
g Ana KAUST (King Abdullah University of Science and Technology).
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< :."% SARS-COV-2 PORTAL

Refer S HOME DOCUMENTATION COMMUNITY CONTACT
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The MMP Team
) The SARS-CoV-2 Portal was developed as a part of the ELIXIRz project, funded by the Research Council of Norway, and made online in April
Neoe 2020. The Portal is maintained by The Center for Bioinformatics (5fB) at the UiT The Arctic University of Norway. 5fB is hosting the UiT node of
Downloa : LR : H _ _
ELIXIR Norway. Below you will find a short description of who we build and implemented the SAR5-CoV-2 database.
Other
u Natfure News grahic
The Cer
® = Fopnsciee The SARS-CoV-2 database
guiormaY = COVID-19 Open R , , ,
2018 nC: & Ol il B The content of SAR5-CoV-2 database has been compiled from a number of publicly available resources such as sequence databases at EMBL-EB],
— ® European Molecula NCBI, DDBJ and|China National Center for Bioinformation.|In addition we have used public available data from Johns Hopkins University
® China National Ce Coronavirus Resource Centre and litterature databases such as Europe PMC and PubMed for curation.
= COG SARS-CoV-2
GETTING

8 Neatstrain open-s

® NCBI sequence daf
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» haplotype is a group of variants/genes within an organism that was inherited together from a single parent”. Haplotype
networks are often used in phylogeographic studies to display genetic variation within a species or a group of closely related

species https://www.nature.com/scitable/definition/haplotype-haplotypes-142

2. CNCB-NGDC


https://www.nature.com/scitable/definition/haplotype-haplotypes-142

BB MR

- SH ’ o
- (V] [+]
— [ ]
B 000 L8 ey
°o| o °°o =G, 2t
[+] - (] D o o
* . e <@ - - 0% o9 0 P
[+ ] (<] o <o o o9 o°
° - ° ‘ ® ° ‘ - = ° o ()
@ °°@; @2’ = W30 i@,
C o © o @ $¢° = y  oWmofys " o
o
° ° o. o ’ ° an’
@ P o,
[+] . ° ; 5]
) )

2020-01-05 2020-01-14 2020-01-17 2020-01-23 .

28 samples 38 samples 49 samples
P P P 84 samples 2020-03-04 187 samples

! CH——————e. || gy

United States == China United Kingdom Netherlands - Japan — France Australia ~ Belglum

Germany Canada Singapore - South Korea Vietnam ;:I: JJ:Q:':A \\,4:$i‘m1
100 7w g N A/8N

o o BRI SR

Genome Position: 28144

28144, ORFS, p.84 L->S, tTa->tCa N oy 3 %Hi XL %*/\

2 8782, orflab, p.2839 S, agC->agT = ;o]:.'::. Kbollea 10 I®

I.';; Al:\ll;\hn‘\ [}

e HIBRATSRANT,

United Kingdom: 2

e e EBIRAHEEAR S AR

- R — — — — EE—— Cermany’ 1 ¥ /\Igﬂ/‘] ﬁ
ST W oY BT ) T, Y A E < Y ~ I\ @ S D A D o A =T - JE) AT v Y ‘;.'»f“ Canada; 1 o
I~ D~ LR~ L B R~ T I~ L PR~ L G A & LRI A ER 4 R - A ]

/ g - 1 - < \ ; T, : . P « q q . o~ | Singapore: 1
P S U LA 2 S S S T, (g Ol Sl O (gl e S U L A R 2 R e L e O e
> ' g T P g Y P P v S G A R P 1 1 oA " P 0 R B R R P vietnam: )




BB B PSR ELR N

°1‘EX9‘EJZ§W Tz R AR R BN 4 AE2 TR . MING MSNAITCS
Toi& H&Eﬂi’&ﬂi’iﬁﬁ’]@a [KIBEGE

MJN
. . IR 1999 ERR/INEMN G AR
(Median Joining o O(m?22) . iyl
Network) ERE R (e Mol Biol Evol. NN
TCS IR | g 1902 VHHEFFIZIENER, 1R
(Templeton Method) SRR %ﬁ?z&ﬁ’]m Genetics IEIEEBRACORRES
MSN 5MIN, ESRIE] (a5 TEKruskalBa/ N A ARAY
(Minimum Spanning  TCSEY#H O(m2) Genetics  THAHIBIEISUR, RN
Network) NPT R 255
- ET &/ VW ERIZ K
McAN SISyl | =Tk |
(Minirrcmum—cost Z}S?%UEIX_XI O(m?) 22/2; %@%ﬁg@ﬁigg%
\ 'L = \
Arborescence Network) &gz el

2. CNCB-NGDC



SR/ W BRI BEMERIEEERIAMCAN

Data & hypothesis Four criteria for network construction Optimization problem >3days | a9
paaet?s 1000 TF' H, 2’320/\%41
Mutation spectrum history Large ancestry haplotypes xoh = / S
-~ - ()
»rge namber of offagrng z I . - _» \é‘; 800 ¢
? g | e =
SOASCl; BHCST) min. Z Wo (,eil JXij §a b T - - ';A(;g E’ =
X / e MS
v (t))eE :E, T Mx‘u g 400
Simplidy . 190(A>C); 200{C->T), 30T 2C) -sml ansut Abstract . « 10” ! 14
s.t.Zx[-,-= I,V]GV\r, l 200 -

Ancestry earlier sampling time  Minimum evolution i ‘ l

2l I 0 }
21 A A
00053 AN 3ppears 2 Z X =m-—1, 10200 400 600 800 1000 0 2 4 6 8 10
sartar - { % 5
3 T Numbaer of sequences Number of sequences %10
XU € {0,1}
w’ce - 120000
114725

P ]

oifsperg sppears lnler q’l
sums7
2% 100000
|52
fklgflll.“ﬂ" ;IJ 80000
Haplotype network McAN tools & platform McAN algorithm — - M -
59960
Producing an optimal solution of ﬁ g
Construct BioCode the optimization problem.
., L} ® . o O glmu L_‘Ub Implement E 40000
® %o . @Q.° e Step 1: sort all haplotypes, and
Y s obtain the permutation s(i) ; B
3 “ ' Step 2: for each haplotype hy), B
e S find j = n*(i) and put edge =
© () ofi)) i 0
Pl ' (s(/), (i) into arborescence. T T
hitps /ingdc.cnch ac cn/bithapnel!
PUHRIREEE

Briefings in Bioinformatics 2023




M CA N%Iﬁ‘ ﬁgﬁlﬁr s?

McANE(RE E & ZEGithub,

McAN

a fast minimum-cost arborescence based haplotype network construction algorithm

General Inttoduction

Manus clion 10f saences, This wed sarwee of McAN Wil be Yund hark

Mypa. Tha Paglotypu 1 ¥k of SARS-COVLD constuctod by MeAN wil e fourd hure

Downiosd

Basic Information Publications
Credits
ACCaeed aToCcTI
NGD mes, Chinese Academy of Sde
Broechnoiogns Chiex W o for Bl

Cmics

Furctional

Catugorins

‘ Grants
— -
A

Plartorms
Saence and Technulogy of P Peopie’s Repeiic of

Usar Intorface 55 D

ologies HAD Progeam

nput Data
CountryRegon 8 Chice A.rc.(yf vy of Saence ond Techookgy of $e Peogie's Repusiio of
Che \'._:v.

Submitted By IAT b4y ac 1
onguum Nmtonal Key Technologies RAD Progrom

https://ngdc.cncb.ac.cn/biocode/tool/7301

CNCB-NGDC

BioCode, & &E#B1.2H/X

Theovy-Lam Lpdats READN et - bt ) W Comme
B JSON
M corvent
B eorpie
B rashmag
o
1‘ CMVak t
) NS
O mtALMLmd

[ geaDrat 3 00 hoerss

McAN

Introduction
MCAN 5 3 1ool for haplotype network construction for sequences, The web senvice of McAN will be found heve

s //ngdcmnohac oyncoviomling/tool/haplotype, The haplotype network of SARS-CoV-2 censtructad by McAN

will be found here hittpsy/ngdccndd.ac crdncov/haplotype

https://github.com/Theory-Lun/McAN



https://ngdc.cncb.ac.cn/biocode/tool/7301
https://github.com/Theory-Lun/McAN

BFEMEERRARGERFS

McANTEZ T EEEBEEBITARMAA RIRHARSS#EIT 170078

24 Viral Haplotype Netwurk

- Ci s p———

ThEEsEA

r”_Lﬂ A BT R B O O B S
) HRT A TSR, mE AR
L[‘K‘",g] "7;3..‘(._*1
&, IREHPIWERBEDS

3i& (MCAN R RN TEIREE, W EISSARS -CoV-2IF AR (FREIGFT

INBERER EECHEE, FEILAZERESP £

FHE, BFARFAMERIGE, FBNewn
WIERR Eeir RS RN,

R L grors " e
@ emaxnss

L
Vi F_-,-_ ‘; '1?11?., LA

BEXG O vov (Rl —

L@EBH [ Chooss Fils | No file chosen p—y

FHERXME @ oni

LR e Choose File |No file chosen o n - e :

RRERER es

FHAFNEN IR ¥

2019-01-01 “ 2021-05-31 Y China v

https://ngdc.cncb.ac.cn/ncov/online/tool/haplotype

CNCB-NGDC



https://ngdc.cncb.ac.cn/ncov/online/tool/haplotype

LIBIERST: PPRRMENERESRNS

= I % \ & 11— +2 . 2019/12/24
B {RBIN 4K 57 s ik HE ] NO1
— 2020/1/18 NO3 pSLi8ar
= AN I AR ~ 2020/1/21 G26144T
o FHERFIETHMNH KR NOS C
2020025 NO7 EAATG1604A
S o2 R + |
° g 5845
11L MRS k & H-‘-I- |5] 2019/12/30 \02 C8782T ET28144c
H =2 & TFRIES S 2020/2/20 AL75550 C18060T
° AN I‘i x X1Ml\\\ E = I =K/ NO04 EC8782T '&7658(; ET28144C
PRIy kv : > - bT A 2020/1/24 C241T-C3037 C14408T 23403
o REMUSBFARLZERR Nos [y C Lo
G28881A
; G 202002725 NOg [CPALC037T [C14408T A28 ggggggg
G
2020/2/21 C1059T G25563T
2
NO9 ECﬁ41TEC3O37T E014408T EA 3Afse
[ SRR WPV TN SRR SIS SRS, ——el AI_L. FYPUN— . - I SEpPa—. ...‘.‘..___....4],...“4
, 1 2000 6000 10000 14000 18000 22000 26000 29903
. | | | | | | | | | | | | | | |
i = ORFl1ab S - M *N=-
E O%FG ORF10
RF7
ORF3a ORES

Genomics Proteomics & Bioinformatics 2020




It EHiIEERS S FILEHRR

Bl Iiﬁi& F—RBRHR

SO 601

@ M : 18
iﬁmﬁ)\ 1

XA AR THIERFIIHITRE R I SHREHF, A1t RS ER R R RS IR

> B (N - AHAERFFN00%—E, MEEREWMARNTRES, SRS, minfHisE/ & ?i%’ﬁ?é’%
> BB1E2 (N) « MdERTIRFEFIEE, D14583E (6026) i?_WCJ:EE% EERIMAANR186], AIREAERMIITEXR.
> BE3 (BE) . EIRAFFFIFBSBEFIMILRHTIREFIEENRFXRAR, ’I‘T\‘a?;%iED}é/‘%iii’_i%’é, ERIE R NSR 2020

2. CNCB-NGDC



EfFSEHA: CEMEEERMRERELMNE

(5EBEEEMBENIH/ENKFSIE)

: 0 i :
@ ® o0 o °,®
o oo 00 o 0"
\ oo ; Canaca
R, . -

0
°
E18 . @ °£‘;'
° ok |
e oo ' f’:o 020
00 o 0% g oo e ° ¢
WED E112 3 ZeE ¢ o 0.0 0 8% Ay ® Pakistan ¥
2 ° ~ o o ° —
. ‘ E4) & Y °o® > 0? °° i ¢ y - C1(8.1) szpore. - Indonesia
eiure) s ® 040 © °o® ; - C2(B.14B.136)
9 4 g S C3(B.1.1.1
"o * ¥ 0 ’ o 0o .09 B
B AN : 0% @ - CA(B.1.1.162)
o 0 0 & g o ® ) —~ C5(B&BS)
o ° o °° - SNBSS
I pyblic (3450) @
I Pakistan(164) - 00 o/
0 ?

BRI EHFEEES RIS, B r-EENEFT SRS RN IEE

Genomics Proteomics & Bioinformatics 2021

2. CNCB-NGDC



3. BREHARERERARNATA



MafmsAnEd, WHORBERKTHFE

(lineages Kappa Lambda Omicron
B.1.427/B.1.429) (sublineage B.1.617.1) (llneage B.1.526) (lineage C.37) (Iineage B 1.621) (lineage B.1.1.529)

Jan-2021 Nov-2021

l I Gamma Eta
Alpha (sub"neaae B.1.617.2) (lineage P.1) (lineage B.1.525)

(IlneageB1 1.7) (Imeage B.1.351) ’ i g !

4 *CNCB-NGDC

Flores-Vega et al., Viruses, 14(4), 653 (2022)




TR ST S S S AT R TS

ERFEAER: hR/EEIERFEEHE

WHoén.:.}ﬁEﬁf‘ 1§J*$GE SCIGUHES
B TRERER

Lambda (C.37) Peru

e -
Deita (B.1.617.2%)
India
e L T P
Gamma (P.1)
. Bl
Beta (B.1.1.351)
South Africa
e e e -+
Y Y Y Y Y Y Y Y Y Y Y Y A g
May Jun Jul  Aug Sep Oct Nov Dec Jan Feb Mar Apr May
2020 2021

MEBIREIFRE
FHRSIES-71 B

CNCB-NGDC

F01-2H

o
i

TRHAENE: 4558 "RlN" ZRFEME!

L2bSd2b
@ q
L2bSd2e © v
@ g sz &
1l
bsa3 . @8 @ N
@F o
L2508 @ & W:,
: oS °:}, 2b3a S F
g W O
L2b5d1 @\« EWa /& N
L2d4b o Lm - @ g § /& gy  sevav
L C [ N ov
L2d3c Y o 243 _SBb2c
zdSb LZCZ ‘o, ‘ “N,.o(? oY S6b2heS5d2
L2d5¢2 @ e 8/ /7 % ;;,67‘-- ‘ss
°" 2 5T Lo N & oSSc
% e o A Vo RaTG13
desm. 3 . @J\‘" :N{&Qr; &/ S5h
L2d6g Lgdg, : = | Gf S
' X (S A
\[§.7 - smzc
L2d50 = ' & g S1badl - giph2d2
L2d%: - S22V =
[ ] % L?d101. Lia D(’\. 2
L2d9b 29100 @ ' WITR Ly
D | S 2 87
(5 i \bé‘e/
LA b % T
: % B,
<)
o
L2g4b3 <)
/
@
_./ P67 (Kappa)
2, appa
L2625 L213b L2°m \ O
1 \ngauz

0

ng&b
L2g3c (_4
g) O L 29392

L2g3
gSf e (Epsnlon)

Freims R BERTRENFETERE=SXESZ R




ﬁﬁ?ﬁi"’lﬁ
ENE -

HTPLALR (WHO) E-—,-L,;ia@c}i'ka Ria)ZA REE
ZEE&EEHL (CDC) b st==die=eit) WA =E SHAREREEZESR (VOC.
AIBE R R P AE4ARR VOI. VUMFIEAE)
FMEEEtl (ECDC) MRS ARSRE | SR, TERHTX
TR
EHEx
VarEps i TE e gsEn. 7
PYR, ER TN HHHREFtER =SEg REN. BNESE) |, iR
- | BLEEENEER
Predicting the mutational S BIEARNRZIaME
drivers of future SARS- Z4E[E])T XE. ZE %R {ERIST

CoV-2 variants of concern
Enhanced fithess of
HEdSIS SARS-CoV-2 variant of z¥tRE (BE. F35B. /v EEH. wL. ﬁEéu%;%Z’-_?é{EE
== concern Alpha but not 5R) . AR =SlES o=ES
Beta

2. CNCB-NGDC



R G IR XA R B RILEISIIE

. Bt
e B s I
20214 re_l"\ i
| %ﬁi\L v BRI AT
\ 8. g 10'! L=
\ 15 SRIGZREX

Py B P M, T A M i
VOI: 2021 .44 10 10° 10¢ 10° 10° 10°

S SRR

104
E 104
& 3
o FUJ: =
R .
Delta 3 ;;‘ 5 = ﬁ%ﬂ‘l’
'ré- ! e :b'\ N ]
‘S 194 ‘.'\_ j:/
1) w |V OIRICKBEFEE
wl .. R AN
L WHO&EZH A
g P — —_— — = AEEY
e 104 - ‘ “ RS 5] % 5 \ & N
O e e ) [CED] W e ERESENA
ek ns - f—— h ]
T rl-lhjl | s ms ms oS | .2 'LIL ‘ns mS T §|@Eﬂ%§bu
?x,wﬁ g 194 - ™ 2 30. *x
3 2 £ z Y B P g
7 102 y * = 2 & . 1
3 < 3 5104 | T b A3, @ = g e
‘8 9 s 102 8 o = 204 | -
Z ) 8§ g 0.1 g
2 2 2 0.5 b e
1 \
™ 104 § 104 <=
| s | 0.01 | '4’
B ¢ - 0 : ‘
| —— - 10% A . 04 e 0
L' e t————— . : L T —L i T T 1 I T 1 ] 1
O D & B TR D & QS D O D& :
LG OO OIS OLT @“40@6\\@" O T Advanced Science 2024

*CNCB-NGDC



BEFSARNSISHEOREEE . .

< RCoV19

- Resource for Coronavirus 2019

H I R I S k - D et e C t O r = BRI AR RS e B GR

==Yy =%
PRI ‘ = P A . 2B AR ol
1. MEREEKLE (REER) o

=
B
@
[
<

2. FEERREIRLS RS - * ‘
- BB HE. N EEY e Sl : == =l
= Hfth: Bk, B HIRERRE “eutoe ¥ T * | - —

3. RIEWHOR D E=IRES BiinE |
" |—_1}—I,B N . VOC*DVO' 1 z .’:pj s:: High - ::w :m :::
- (ERS: VUMFIE D s Random Foret

sklfsal D{ wntr
class_ magh! ta ‘balanced ‘

4 *U%*ﬂﬁ%%j ElfL—L §E’§ N ) Initial :nod | No retraining [+] Retrained model

Advanced Science 2024

2. CNCB-NGDC



HiRisk-Detector&;ETERE

RS REE WlFaERaEEE

1.00 1.00 A
v 4 1 ¥ = 1.2 1 ns
°% e 5 Ny 0.95 ns
0%  wgyl g 5 1:3 ns
R S 06 < 0.90 A1 -
: = o Sampling rate ns
0.85 : T ®] — 100% e
s T o4 & 0.85 ik LO-E T T
0.80 L]
: 5 — 25%
o T - 080 2ou || 981 §
R e -% Precsion 12.5% ¢
: 0. .
1@\,0‘ 101\,0'5 _L“,L\.%% qp,,’\,c" 107,\” 1“1\»\“ 1011.0" 107’1.0"3 00 vocC vol — VUM Others ! ' v y y v y y v v ' v
Date
1.20 4
c
N - | = 1.00 1 1.15 1 e
Theta ® ++ I ns
Kappa @ +4 l 8 0.95 1.10 4 ns
Lambda S + + - s - ns
E © + + ] 3 Sampling rate | 1.05 ns
s Iota [ + + [ | a 0:801 — 100% 1.00 1 =
B zea s + + = — 50% ' T
= Epsilon @ + + I- 085 1 25% 095 A s
Omicron oF e
Detta o+ | 0.80 - — 125% | 0.90 4 s
Gamma oF @ Eadiest high-quality sequences in RCoV19 | . r T . . . r . $ T . .
<+ Designed as VOC/VOI by WHO
Beta ° + + E e o e = S P PSRN P 100%  50%  25%  12.5%
Alpha ® o+ Detected as high-risk variants (daily) | oo &\ qu:\ Qq'\ Qf]',\ er:\ Qq'\ @'ﬂ' Qfﬂ’ Sampling rate
2020-11 2021-01 2021-03 2021-05 2021-07 2021-09 2021-11 0 100 Vv i GO v
Date Days eardier than WHO Date

BINRE T ERrE137VOC/VOI, FISFEatatktt PHASMAYRTEIE27X; VOC, VOI, L R A P RISEFRE50%. 25%%112.5%0F, PR-AUC., ROC-AUC
VUMFIEMZRHIFEIREE D HOR TR, B EmaEEERATF0.85 i e e e

Advanced Science 2024

CNCB-NGDC




fRSS TR IBRIBAE

« EXPEIRAENZEBNET20195EEEE (RCoV19) HRY "EXIEETR
FUEE" 1Rk

« EXMEZLEREENFERsRNSHARS, HEPERRSE

.« JEFEEF2023F10H A FZEBIioCode, §1+T$Jzﬁgl4oo//\

MBS FREIEER BIBEAH&ZMmEBIoCode
[ cowee rrve podrewmms |
==
=
=2
https://ngdc.cnch.ac.cn/ncov/monitoring/risk https://ngdc.cncb.ac.cn/biocode/tool/7386

2. CNCB-NGDC


https://ngdc.cncb.ac.cn/ncov/monitoring/risk
https://ngdc.cncb.ac.cn/biocode/tool/7386

SE AT Bz il vz R
2023611 B7EMRIENEREI, IN.VSHBRITHER, LWHORER41E,

ERERTE
e
wner | 2HAEREE, IN.AEFIREEIZRIE: 2023FE100225
() 4558 o Ptk 2 S 8 4 2 L L Cmon 718
= AT ELEAASR (BREMELEF L) BEH
| | T AMFEREEARXAREAL, £T2023 411 A7H N
) ARAFFRmELELFIIHE, WL 13 ALEM 19 =
: MEGRAEBRBARAHHLE (KT 08, B3, BE |, » oo s e Rk
s BB IR D, TREANE RS R R R i
.. FEEEMNE, TR IND 3 A B E Ak Bl & Fi 4 s
Poowm (085, BRI ZXALREFT FF 222 &, W #
e | aEwEZAEER. -

CNCB-NGDC



4. hewsEESTES



heEsTEstiEas

JR

VAN
A

U
Fr
31
¥&

Fastq

HERBDH

| EEEs . BREE | EEERE

SeqQc De novo assembly Fasta

v
FRMLAMEEERT
BLAST

A

HREBEE

Genome annotate

A

Genome2Mutation il

T URETE 2 F IR
Mutation detection Genome tracing

Fastq2Mutation

T RINREER 5 RETE

Mutation annotation | Lineage assignment

EREEBEFERRL

National Genomics Data Center

FryiE DT

Phylogenetic tree

IEEEUDHT

Lineage phylogenetic

BRBURIR 31T

Haplotype network

Phylogenetic
Tree Analysis

Genome
Assigner FEROIE

332 Analysis

Mutation
265 Analysis
N\ 36%

VIRE vHtED
VBt v E2NEZXRS




[:1] Genome Tracing

s90é0

spoen

Exnth IR

Ll BLAST

[Z=] Denovo Assembly

0 Assambly 1 RY .
PUS W el 1205+

S
L

A

SHEAEENENENRN

ITNHES RS

- ? S > 2wz
C T ’I" &= i I - = AN ERRRERRTEREETATETA LS
7 Svep, < -
&i i - . A D &6 A BN
— ;v_., LW Y&
sanatn il (R “rt‘
p——— A 45 A 10 % 0 R 00 e M ¢
swars, mee TR T
neRs asen o%e. Sopermisns
R N % suso BN NAEARARESARRARASRS
Variant Annotation [ 10
= - Lo e LT LA TREPRAA RPN B IRA S~
et
sation LT [ skl racasd [0 3 X Arcts—‘]
Eg) Bassag by FEARARNNRESR 9

ey CTCR RN R G

v reeres

(SARAEEAN Y.

hEARRENNRERR
ST BLA I MR ic

SR

[T T T I TEY SR

MNER PEARARES RN AR aaals
N ERAANRARSLLE
' B
R L SEATELERSRE TR -

Haplotype Network

‘anatn mie
- - .
s = e mESREnE T RO : neaers .:.- m'J.‘.l-.:'!cl.ﬂElthh“
TR ) i Rt ST LG A W B ORI G
' ‘, o ek e i o9s. orvarewre
. e e T
; » BRI REARArANI B LABERN S8 SABSS
. . AR RORERAPYLrS HUBRY AN TENYRISETRETS S ARUN.
: : (R A dlen

] Sk %0

ERERAA, Aaee
SRS aeen
»

M RRR PP AR & P RERNSTER AN -

LR L T R TS
5 "

https://ngdc.cncb.ac.cn/ncov/online/tools Zoological Research 2020

CNCB-NGDC



https://ngdc.cncb.ac.cn/ncov/online/tools

EE&E;#E HEBSHr

mag ]1{ {{%{%E Assembly statistics(QUAST)
FFIE% (De novo-Assembly) BIRFNGS AR fEdkS: 2020050964569 Sniitostype T Mumber™  Stefivios yee —
i&ﬁBLA?;I’NH{ﬂET, NRNEFAEERP e 2 RE 194 EM 2020-05-00 # contigs 177 # contigs (>= 0 bp) 177
E. WFRES. Largest contig 29937 # contigs (>= 1000 bp) 24
MprERY - IBTIRES =k Total length 157071  # contigs (>= 5000 bp) 2
— ifj-l 1. isi?l’:%iﬁ'\ll }‘?,‘ gé gg S Pair-end GC (%) 44.31 # contigs (>= 10000 bp) 1
: N50 843 # contigs (>= 25000 bp) 1
NESEET N75 542 Total length (>= 1000 bp) 67464

HEREE O (s | mmmon, 2
AT Dniaad -‘- L50 37 Total length (>= 5000 bp) 35464

Total length (>= 10000

* HZs S : . 3 —u
ulttgff auﬁ?ﬁjﬁ%ﬂlummaﬂ%ﬁﬁ, EETRIERE = L75 96 bp) 29937
/> F{Eadial. aiiis
BLASTN description # N's per 100 _— Total length (>= 25000 —
kbp = bp)
,s - gz s s Show 5 - entries
ER{FiElE (HitERERE, EdbkeE
. Query
H L = Query Query
115 3- (O ptlonal) iEE ml-‘1£|:1ﬁ Query Query Subject Subject Identity(%) Alignment coverage coverage wm” Query Subject
seq-id length(bp) seq-id length{bp) length({bp) per per unique aligned aligned
subject(%) hsp(%) subject(%)
BTy =4 12197
By 4 15 'f T k141 39 526 NC 0455122 29903 100.000 140 27 27 27 387-526  \5aze
K141 31 455 NC_0455122 29903 100.000 58 13 13 13 1-58 :gg;‘:'
T BRAVIETRMESEO, HIAESEAN,
k141 _114 29937 NC_045512.2 29903 80 987 29855 99 99 a9 10-29862 13-20867

https://ngdc.cnch.ac.cn/ncov/online/tool/denovo-assembly
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EEETRE s

ThgEsER

EFETE (Genome Annotation) MU F=4sme (E5ES
1. EHA (5, M, E, N, ORF1ab, ORF1a, ORF3a, ORFG, O
2. EFERESEER (structured protein) ; el 2023051212688
3. ORF1abflORF1a893E5EAER (non-structured prot

i ZIRSEFTVADRIE (Algjandro et al. 2020) (KHH  #E3=HHA: 20230512
EREVHTHEAIETEEE)  EXEETES

BEERSTEFETE: 7CURVE Cov 20, iBiTIAES: Finished
FastafZ%ll @ winm TE: VADR
i M FastapzF

TREEXH

B 2023051212688.results.tar.gz
1 EERAFGE S ——— - ~
. 2z 401 ?’ = EEROOSFFEREY, TEAETEIEMNE . BECLENNTR, EENERAMREETINERNAIERIN, BRNESESEEHPIETI TR,

ORFTb
R TR o o
E"\--‘.v % U ey
*Feature MN20Z947, 3 ORF3a PPN

266 21585 gene \ .. " STk 20

ZENE OEFlah ’ e ‘\..‘ \

sk E IR IE AR S0 | SRR, 266 13488 DS ® kb \
. 13468 21555 ( SARS-CoV-2

product ORFlab polyprotein 9003 m
BR{EHEAE (=itmEskE, EiTabeEa it exception ribosomal slippage
protein_id MmE0E947T. 3.1 1k
; — 286 13483 (DS N
i[55] 2. (Optlonal) iEE $|Z1£|:1 product OFEFla polyprotein S
protein_id MS0E947, 3_2

r
https://ngdc.cnch.ac.cn/ncov/online/tool/genome-annotation
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HEHETREE 0

ThREfEIR A GHET (FASTA)
FEERNATETREEE, IAPERENESEREFIETEETREE. >BetaCoV/Wuhan/VDC-HB-01/2019 EPI_ISL_402119
iZ T B FLISARS-Cov-2fEASEERERFI(NC_045512), AMERAFRTS ATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGA
EEEREAED (fastatBil) . LISARS-CoV-{ERSEERERT, TESHES TCTGTTCTCTAAACGAACTTTAAAATCTGTGTGGCTGTCACTCGGCTGCATGCTTAG
=k ##reference=file://2019-nCoV VCFszi
% ##contig=<ID=2019-nCoV, length=29903>
'#CHROM POS» ID» REF> ALT» QUAL» FILTER» INFO» FORMAT» SARS-CoV-2
~h 2019-nCoV» 8782» 2019-nCoV _8782» C» TH > ., RefRegion:orflab| |VEP=synonymous vari
H 2019-nCoV» 28144» 2019-nCoV 28144»T» C» . o» RefRegion:ORF8 | |VEP=missense variant,
__2019-nCoV» 29803» 2019-nCoV_29803»CT» C» o o» RefRegion:3'UTR| | VEP=intergenic varis
2019-nCoV» 29811» 2019-nCoV 29811»TAAA» T» o» » RefRegion:3'UTR| |VEP=intergenic varis
ﬁ#gff -version -3 —
"$#reference- region -2019-nCoV -1 -29903
##sequence-region ‘SARS-CoV-2 129815
2019-nCoV» SNP SARS-CoV-2» 8782» 8782» oD &) » ID=2019-nCoV_8782;Name=2019-r.
— 2019-nCoV» SNP» SARS-CoV-2» 28144» 28144» .» &M o» ID=2019-nCoV 28144;Name=2019-
12019-nCoV» Deletion» SARS-CoV-2» 29803» 29804» .» oM «» ID=2019-nCoV 29803;Ne
2019-nCoV» Deletion» SARS-CoV-2» 29811» 29814» .» o» e ID=2019-nCoV_29811;Ne
Reference» ReferenceLength»Query» QueryLength» Base (N) Counts» DegenerateBasesCounts» Analyzed?»
NTotalvariants» SNP» Insertion» Deletion» Indel» PercentIdentity (%)
2019-nCoV» 29903» SARS-CoV-2» 29815» O» O» YES» 45 2» O» 2% 0»
fp 99.987% gt
r
## 4. (optional) 1 SHfE-5 2
S.IBAT https://ngdc.cncb.ac.cn/ncov/online/tool/variation
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FRInNFERE R EE

Protein.position.aminoc
acids change

QHDA3415,1.p 28395

QHDA3415.1.p S828P>L

OHDAM15.1:p. S865Y>C

QHDAM 15 1.p SO32L

b
ZTSHEM (Fastg-to-Variants) AlENGS _RRIEREEEESHSme 12.5%
FEFY, HTRESENFTSFESERENEESE. MERE. 855 a
=, Statistics type Number
2 ML == !
tesmgmn ] O ESZE EL[E] Augned bases 115931610
BAER TS HE—HFASTASERS  Aligned_reads_number 642377
NC_045512 OR e |
: (M. | REEZE. Coverage% 100
v 2
Eitastqitscet Duplication_rate% 0 =
coverage: 3 029.03
indel_rate% 0.0072 i
MFE3EHR:
— #n 2 ‘S'E. Xtﬂl Mean_read_length 183.8 2.54
1 I=FE N R e
1_.5 3 14: Mismatch_rate% 01
LR gy | e, J: I _
ey S— iE'_'dli Sequencing_depth 3816.13 ’ 5k 7.5k 10k 12.5K
o ol =L 5 le Genome Cation
e Variants_number 6 ERER
an
Show 5 * entres
R B S iuminaRISEARE, EEHSE = ANEEEES 1
SR i, ggz# o . -
Relwonce paosition position Bwne base position A fypo
R EIES GSATRIHXCRRES 2
2 ; T 1 .Varlant VCF flle 20190CoV 8782 8782 T REFC SIMRTEOM™  gunonymous varient
" —
CRR Accession - 4 2018-0CoV 17747 17747 T REF-C 2;’:‘?;""'* missanse_varant
2.Variant annotation table .
*SARS-COV-28CRREGEFISAEGSART RasErh:  hitps//ngdc cncb 2018-nCoV 17858 17858 G REFA STARTREOS  rsence_variant
20150CoV 18060 18060 REF.C f{:?ﬁ}m synonymous_variant
BBIEHNE (itsmmgecn, Midabermanitesss) ——r
2015nCoV 20281 20281 c REFT orf1ab missense vartant

3. (optional) & G4
Bl 15517

#f#E
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Showing 110 5 of 6 entres

QHDAMIS Vp RETIF>L

Gene position.codons

Qene-
orflaboc 8517agC>ap7

N8~
orftaboc 17483cCtoeTt
-
orftabee, 1 7594ALIGE
gene-
orftaboo. | 7795CHC><fT

Grne-
orflab c.20017Te>Cle

impact

LOwW

MODERATE

MODERATE

LOwW

MODERATE

Attps://ngdc.cncb.ac.cn/ncov/online/tool/variation
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dak
LIREHEIR §ai N SIS0
W TEMYAFBANER ST, ErsRichEER. SBhiasE sRef Start positi End " 5
BEtURrEE, LURWEEDESMREE. BaiN=ENC_045512f 5k referencefIiEsst cterence art position nd position ase
E
TERERE
B results.tar.gz
EHEEESREEEH
Show 5 ~ entries Search:
B Start End Ref Ref Protein.Position.Amino
Reference s . Base annotation Annotation Type - ) ) Gene.Position.Codons Impact
position position base - acids change
position
NC_045512 241 241 T REF:C STARTS'UTR  upstream_gene_variant QHD434151 gene-orfiab MODIFIER:DISTAMCE=25
i START gene- i i gene-
NC 045512 5782 8782 T REF:C TR synonymous_variant QHD43415.1:p.2839S5 orfiabc 8517agC>agT LOWW
. START gene- i i ; .
MNC_ 045512 23403 23403 G REF:A a missense_variant QHDA43416.1:p.614D=G gene-S:c.1841gAL=-g Gt MODERATE
. START.gene- i i ; .
MNC_ 045512 28144 28144 C REF:T ORF& missense_variant QHDA3422 1:p.84L=S gene-ORF8.c.2511Ta=tCa  MODERATE
MNC_045512 20803 20804 C REFCT START:3'WUTR  intergenic_variant - - MODIFIER

https://ngdc.cncb.ac.cn/ncov/online/tool/annotation
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Pangolin COVID-19 Lineage Assigner BIS5F
ZFikRAPangolin version: 4.3.1, Pangolin-dat  gype. 2023060187613

FastafR%l @ i 124z HER: 20230601

& M\ FastaE5l iEfTHsS: Finishad

F=EE

TH: Pangolin

R ONEZ IR

B 2023060187613.results.tar.gz

HEMHTE

sk AN S EETE | sy RN
Show 10 ~ entries ) Search.
sHgE s 2 RESS - ~
= Imo . > _\/—’ & A3 /, MYt /\
XE' 2 Sequence Name E_]- /AXjZZI_\}_?’_ﬁlJL#{TlE /Z%EUD “  Lineage Pangolin Version Conflict
analysis-mode  accurate (UShER) (defa  mMw064593 1 SARS-CoV-2/human/USA/GA-QDX-594/2020 A3 4.3 0.0
MW985569.1 SARS-CoV-2/human/USA/NJ-CDC-LC0019257/2021 B.1.525 43 0.0
mB ik (it mE ST, BiddbEE#E 0U194399.1 COG-UK/ALDP-142BAFB B.1.1.7 4.3 0.0
. iE o 0U256551.1 COG-UK/QEUH-150C752 B.117 43 0.0
3] 3 (Opt|0nal) 7N~  0U289933 1 COG-UK/ALDP-15C07FO AY 4 43 0.0

4_iz_§ﬁ- https://nq&:.cncb.ac.cn/ncov/onIine/tool/|ineaqe-assiqner
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AR e

Query sequence S SR EERS

ﬁ*¢¢& S Mutation test_seq:241C/T,3037CIT,14408C/T,23403A/G,28881G/A,28882G/A,28883G/C,2001CIT,5128A/G,8360A/G,13860C/T,19839T/C,19990G/T,28905C/T exam p| e
mps 4‘

Eﬁ)\ Fi= P ~ e o ~ [ ]
., Matched sequences 2] Phylogeny of matched sequences ©
Showing 1 to 50 of 50 entries J Copy @)Excel = CSV
SeqlD @ Accession @ Score @ Lineage @ Mutation @ Su < < 5 m §
WOr  yi15200 8 epi st 48602 | 1 B1.1317C 0 ' < 3 % 8 g gL I
L % < 2038 8 % § >
V115230 & EPI_ISL_498693 | 0966667 |B.1.1317(F 1 3 ‘6“% % Y S g M I o’é’o\ ég?
V2263209 & EPI_ISL_9301315| 0928571 |B.1.1317(5 2 7. =
0 V460204 & EPIISL 2170890 | 0.911765 |B.1.1317C 3 2 B a5 105 2
V460295 &, EPI_ISL_2170891| 0911765 |[B11317¢2 3 8
" Vaso2os & EPIISL 2170888 | 0911765 |B.1.1317CF 3 2
V460297 & EPI_ISL_2170889 | 0.911765 B1.1317¢ 3 2
O vasozes & EPI_ISL_2170887 0911765 B1.1317(5 3 g
ol V2090874 & OM098414.1 0.897619 B1.1317¢¢ 3 1
V2263207 & EPI_ISL_9301319 0.897619 B1.1317CF 3 8
, V2000872 & OM098425.1 0.870536 B1.1317C5 4 1
V2000875 & OMO098416.1 0.870536 BA1.1317CF 4 1
LY —— & OM098417.1 0.870538 B1.1317C 4 7 V.. o
Briefings in Bioinformatics 2023 https://ngdc.cncb.ac.cn/ncov/online/tool/genome-tracing/
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EREALAHIEEAEEN. B EaEREFETHN=FIETIQ- TREESRAXMLIDESH S TR
EATIERRN: @8NS FERsSERARD; @ TS5 Lsessass (ISER
@ EER: |Q-TREEEAModelFinder8anEE ( RAXMLERGTRGAMMA ) ; @7

FFIZEE (SRR (refseq. TrimAl FEEME) | EWEE (IQ-TREEFORAXML) |, 3 PEINE: 2021020834483
UFBoot - Ultrafast Bootstrap Approximation) .
12EH8: 2021-07-26
Fastas%l @ wism
iZITIRZE: Finished
& M FastaFs7l
EiFA®t: igtree
BEEE: HKY+F
y BHAE: refseq
1 INFY S L&t
{Efbootstrap: frue
MAFFTLEXIE3RS: FFT-NS-2 (Fast but rough)
EiEhRAS: MAFFT version 7.475, TrimAl version vi1.4.rev15, IQ-TREE version 2.0.3
sk E AT IEEMS | FIEER A
- FRERH
SHies 2 _i)}'zn:n 2 ;:’5-{ B results.targz
i == EEROaEREEEY
software  |Q-TREE v model  MFP v trim
Whether Use Boolstrap SRS
s T
BR{EHEE (SiremERcn, SomBrEiteSss) S MNO08947.3
- { r MTB08071.1
T MT439316.1
s 3.(optional) IHEEMH{EE. i

- 43517 https://ngdc.cncb.ac.cn/ncov/online/tool/tree
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LhgelEid
E3ER
Pango Lineage Assigner & Phylogenetic PlacementIEOIR o 0. 051073030852 — — hCoV-19/United Arab Emirates/4266/2020|8.1.1.353
fmeE (SARS-CoV-2) BIFPIERRAXNML-EPARERE T § hCoV-19/United Arab Emirates/4306/2020|8.1.1.353
B 125EM: 2021-07-30 $ - hCoV-19/Denmark/DCGC-30869/2021B.1.1.353
: C hCoV-19/England/OXON-B31EB/2020|8.1.1.194
\ - BFISE: Waiting Pu hCoV-19/England/OXON-B2E7C/2020]B.1.1.194
FastafF5l @ it 2 hCoV-19/England/OXON-B2EC7/2020]B.1.1.194
PEFRRA: Pangolin version 3.1.7, linei SARS-CoV-2/human/AUS/VIC2020/2020]B.1.1.136
1 x SARS-CoV-2/human/AUS/VIC2089/2020|8.1.1.136
W\ Fastarz 5l BEWRRA: lineage version 2021-07-09 r SARS-CoV-2/human/AUS/VIC2066/2p20/8.1.1.136
N . &fFAS: Finished I C 399,11
1. iﬁ)\)?’ ﬁu EjZJ:'ﬁ%;‘ — NSVRY.V: 3 21|B.1.17
L— hCoV-19/Mayotte/IPP00638/2021|A.27
4 BB T (T [ 1 hCoV-19/Mayotte/IPP00623/2021|B.1.160.18
“{ hCoV-19/England/PORT-2EEB05/2021]8.1.1.7
Sl 98 v letifiing - hCoV-19/England/ALDP-128EB8C/2021/B.1.1.7
- COG-UK/MILK-ABBFD0|B.1.1.28
Other
Show . GC Total SARS- - .
Namé Defline Length(bp) Contert N gegenerate CoV-22 Lineage Conflict Status
ases
g —— .. on. MWO0B4593 1 SARS-CoV-2/
sk & w4 | s | SR MIWDBI593.1 e CDx SaAise | 29782 38.01% 0 0 Yes A3 nan passed_qc
MWO85569.1 SARS-CoV-2/
MW985569.1  human/USA/NJ-CDC- 20704 37.98% 1 0 Yes B1526 00 passed_qc
. ~ ) . LC0019257/2021
BR{EFHEIE (SiteEmmsicn, EidaberEmitess)
. 0U194399.1 COG-UK/ .
0U194399.1 ALDP-142BAFB 29884 37.83% 121 0 Yes B1:1.7 0.0 passed_qc
HBEE ; = HEI == 0U256551.1 COG-UK/ .
2. (O p“ona') i,E\ '_:_| B q:'TE OURSESBYA e 20884 37.83% 121 0 Yes BA17 nan passed_qc
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Bci;ing Mnnidpﬂl Sclence & Tcthnnlom' Commissiomn ANS Alllance of International Science Organizations

Contact us

National Genomics Data Center, Beijing Institute of
| \ | . . 3 Genomics, Chinese Academy of Sciences / China
nm L o " \ — National Center for Bioinformation

,‘;: ‘ ‘ a4 . "‘. N
\ Hh !:u\‘: 5 Email:

Raw sequencing data submission gsa@big.ac.cn
Sequence submission genbase@big.ac.cn
Variants problem licp@big.ac.cn

Members in CNCB-NGDC
https://ngdc.cncb.ac.cn/people

Address: No.1 Beichen West Road, Chaoyang
District, Beijing 100101, China
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