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Figure (Ishii and Kamikawa, 2017, PBR)

Nitzschia spp.
(E:#:, 30-60 Mb genome)

Marchantia polymorpha Etoma sp.
(8 ==7%, 220Mbp genome) (FLa% 3 7)
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~2017  ver3.1 genome.

lllumina, 454 7% & ONGST#EsE L7z K
g/ LEEEEX. John Bowman et al. Cell 171(2) 287-304, 2017

2018~  ver4 genome.
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Marchantia polymorpha (liverwort, £ =37%)
220 Mb genome, 4R 8 A+ PEGLER 1 K
RS « NZFE 2 Bl TR - RIS 23 5
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(2,957 contigs)

PacBio. HiCix EZ#E > THEZEL = chromosome-level assembly
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MarpolBase

Genome Database for Marchantia polymorpha

& Marchantia Gene Info

© Genome Browser

1 Gene Nomenclature

[important notice] To maintain nomenclature consistent and systematic, we

aly
publications and presentations. (see also

%* Analytical Tools
similaiy search against the Marchantia genome, ranscripts and proteins.
©cDNA mapping/alignment to the Marchantia genome
'sgRNA designing for the CRISPR/Cas9 system
7 Ultrafast genome sequence search
(4 Fast target search for the CRISPR/Cas9 system

Sequence etrieval utlties
y gene ID o keywords/FASTA format
by genomic positions/FASTA format
by gene I or sequence/GenBank format

& Download Marchantia Genome Resources

B =

What's new
2018.12.13 Gene Nomenclature site updated

‘We welcome your registration. The former site
(wikibased) is no longer accessible.

2017.10.5 Genome paper published!

The. has been
published from Cell.

2017817 Site renewal

Anew Blast server, utiity tools, and a download
site have become available!

© 2018 Marchantia Working Group and Genome Informatics Laboratory, NIG
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Available Tracks
X
User-created Annotations

» Reference sequence 1
» Gene models 5
~ Transcripts 5
Fullength end sequences.
Ho_miRNA
De novo assemblles o NGS reads
De novo assemblles o Sanger reads
Fltranscrpt (OK1BO71, fsoseq)
~ Bxpression %
XY plot 8
HATC:sporelings (SRRA96224)

€ HATG:archegoniophores [SRR896225]
HATH:Tak thall, heat shock

HATSiantheridiophores [SRR896230]
HAUC:sporophytes [SRR896223]

~ Density 0
HATC:sporelings (SRRA96224)
HATG:archegoniophores [SRR896225)
HATH:Tak thall, heat shock

[5RRB96224
HATN

HATS:antheridiophores [SRR896230)
HAUC:sporophytes (SRR896223]

~oan 0
CGGW:gametangiophores
GGX:sporophytes+archegoniophores
HATC:sporelings (SRRB96224)
HATG:archegoniophores [SRR896225)
HATH:Tak thall, heat shock
[5RRB96226
HATN:mived SRR896227)
HATO:Tak thall, cut-24n [SRRE96228)
HATP: Oh ISRRA62291
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DNA Data Bank of Japan

INSDC (International Nucleotide Sequence Database Collaboration) @
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A4TCT L DT —F=ZKRT
DAYUT 1 (J1BEFE0-40FX T C. HEZXF(ICERUTERT . (“G"(E38, “#7(32)

20 — 99%DIEFEM (102D TS5 —X) 40 — 99.99% DS (104D TS —=)
sHH0 (S https://ja.wikipedia.org/wiki/Fastq

BCHID —[@Me0705:362:000000000—-AL4WW:1:1101:20555:1000 1:N:0:3

IEEACH] —|NGAAAGCACTACTATTAACGGCTTAGGCATTAAGGCGGTGTTTAATGGCCAGCAGGTGCTCGTCGGCAACGAACTGCT. . .

+

DAV F « —|#8ACCFCREAGIDEGGGCG; FF:@8C, ;6C, , C<9<FD6@,@, CC, ,<E, ; ,@EQ, ; CBEFGGGGG@+@FF7,>,AC=. . .
@M00705:362:000000000-AL4WW:1:1101:17816:1001 1:N:0:3
GAACATATATGAAATATTTAAGACAAAAAATCTGACTCCGATAGAATATCGAAATCAGATTCTTAATCAGTAGTATAA. ..
+
#8BCCFGGGGGGGGGGGGGGGGGGGGGFFFFFFFFFFFFGGGGGGGGFEFEGGGGGGGGGGGGGGGGGGGGGGFFGGG. . .
@M00705:362:000000000-AL4WW:1:1101:19096:1001 1:N:0:3
GATTCATATGAAGTTACGGCAAATTGACGATGGGACGATCACCATTGCCAATGTACCAGGACTGACTGAGAGTGAATT. ..
+
#8ABCGGGFGAFDCEQE7, @@CFD<CFFEGG8@RREEGCFGGFGFGI<EFEE@, CFGF, CFGCEGG9@CA<ECFEFGG. . .
@M00705:362:000000000-AL4WW:1:1101:16996:1001 1:N:0:3
CAATTGGTCCGCAATTTCCACTTTATGTGAAATATTTGTTCGCAATTTTAACAAAATTTAAAAAGGCCAAAAGTCACA. . .
+
A8ACCGGGGGGGGGGGGGGGFEFEGGGGGGF fFGGFEFGGGGGGGGFCFGGFCFGGGFGGFDEEGGGGGGGGFGGGGG. . .
@M00705:362:000000000-AL4AWW:1:1101:15425:1001 1:N:0:3
NTTCTTCAGGGTCGGTTTCTGGTACCTCTTGATGGTAGTCAGCCAACAATTCTTTACCATCGAGGCCGACAATTTGTG. . .
+
C8CCCGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGEFGFGGGGGGGGFEFEGGGGGGFFFGGFEFGGGGGGGGGGG. . .
@M00705:362:000000000-AL4WW:1:1101:9600:1001 1:N:0:3
NTGCGAGCCCAATTGTTCAGTTGAACCACCTAACGGCATAATGCCGCCGCCGCGATGAGCAGCAATATTAGCTAAAAC. ..
+

A88CBF : CCFCFEFGGF<FAFF<FGGG<@CEFFFFGGG>FFGCFFECBEBE+: 7@+@FEC, C, <, ?FFGCGGGGGFFF. . .
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>scaffold_01
TGGTAATATTACTGTTGATTCATCAACGAGTAGCCCCATAGGGGCAATGGCAAAAGCATAAAGGTATCTA
TTAATTCGGATGTATAAATATTAAGTCGAATAAAAGGTATCTAGGAAAACTTGTGAGTACGTGAAGCTTA
AAAACGTCTGCTCGCGCTAAACGTCCTTGCTCTTTTTAAATGAAAAAGAGCCAAAGTCCATAAGGAGGTG
TTAATGGAACCAAAACGTGAAGCTTAGTTATGAAATTACGTACATCATTCGTCCTGACATGGATGAAGCT
ACAGCGCTTGTTGAACGATTTGACAAGATTGTGGCGCTAAACGTCAGATAATGGTGCTACGATCGTTGAT
GACTGGTCTACTCGTCGATTTGCTTATGAAATTGTGAAGCTTAGGTGATTACAACGAAGGTACTTACCAT
AATATCACAGCAAACGATGATGTAGCGCTAAACGAATTTGATCGTTTAGCTAAGTTTAGTGCGCTAAACG
ATCTTGCGTCACATGATTGTTAAGCGTGAAGCTTAATCACATGATTGTTCTAATCAATTTAAAGTTAAGA
TTAGAATCAAACGTGCTCGGATTATGGGTCTGCTACCATTCGTTGCAGAAGACTAATTTGGAAGACTGAC
TCCATATTGTATCTCTCGAGCCAATTAAATCAATTTTTGTGTTCTTAGGAAACTGCCAGAGGAGGGAAAT
CTCAACAAAGAANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNTGTTTTGTGTTCTCACATGATTGTTTGTTTTATTAGTGCTATCG
AAACACGTTCACATCACATCACATGATTGTTAGGCGTTAAAATAATACATCGATTACAAAGATACTGATT
CGTTTTATTTCTGAACGCGGTAAGATTTTACCACGTCG. ..

>scaffold_02
AATATCACAGCAAACGATGATGTAGCGCTAAACGAATTTGATCGTTTAGCTAAGTTTAGTGCGCTAAACG
GACTGGTCTACTCGTCGATTTGCTTATGAAATTGTGAAGCTTAGGTGATTACAACGAAGGTACTTACCAT
GGATTATGGGTCTGCT. ..
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Overlap Layout Concensus (OLC)
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GCCGTAGCTACCTTTACAATA 4/ L\Fg%]
GCCGTAGCT AGCTACC GCTACCTTT CCTTTAC CTTTACAATA ) — RERF

GCCG AGCT GCTA CCTT CTTT
CCGT GCTA CTAC CTTT TTTA e
CGTA CTAC TACC TTTA TTAC K-mer \Z 9 &
GTAG TACC ACCT TTAC TACA (K=4)
TAGC CCTT ACAA
AGCT CTTT CAAT
AATA

GCCG CTTT ——— TTTA % K-mer % &5
* * * N7\
CCfT CCIT TTf\C K-1OA—)\Zv 7ZFABL.
e T TACA K-mer B DD %0 TRY
v A v
GTAG TACC ACAA BRESEIhWEOY T Y
v A v
TAGC CTAC CAAT HELEILLEGULS
v A o TACCTTTAC

AGCT ——> GCTA AATA TACAATA
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Kmer|Z R -

CAACGAAACGAT K-mer HR 12
CAACG CAACG 20
AACGA AACGA 42
ACGCA ACGCA 23
CGCAA CGCAA 19

E—E—2 =4/ LA DOuniquetBIRICHET B £ E X 5N B K-mer
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ANTOMEDBWT / LOF7EYTIRELW (EREVDIZE)
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AT AEEBRAFEOK-merd — 7
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nomeScope Profile
len:33,216,246pp uniq:89.2§, het:0.327% kcov:62.9 err:0.585% dup:0.645% k:21
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GenomeScope Profile
len:62,037,418bp uniq:67.6% het:1.03% kcov:71.8 err:0.356% dup:5.18% k:21
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N50: K57 K7/ LDOEKEZFHEi I i8R

eyl zRVWEDDSIRICEL TWo e EEIC, ERD50BICELVEROEIIDORS
(BcyIRZZR L IcINEYF)

50%

v
=,

v
& N N = 1111 1

N50 size = 30 kbp

Example: | Mbp genome

v
= JRR S RRRRARI I |

N50 size = 3 kbp
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[X]. M. Schatz http://schatz-lab.org/appliedgenomics2018/lectures/03.GenomeAssembly.pdf
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A 7Y —Ry—7 T4 — . Ya—hU—RY—s TTT=

PacBio Oxford Nanopore [llumina

SAU—RE 150kblE  BAU—RE 2MbUE S —
B i 50kbLLE (20185) - y— £ 100-300 bp
TS5—3 15%3i& T 75— 15%g#& I7 K ~0.1% (Q30)

9 = ~6000Gb

NovaSeq 6000

Nanoporeh 5@ 5hicy / LDOHF

ASM386133v1

MinlON Organism name: Klebsiella pneumoniae (enterobacteria)
I Infraspecific name: Strain: KLPN_9
BioSample: SAMN10241260
BioProject: PRJNA496461
Submitter: Johns Hopkins University
Sequel [l Date: 2018/12/04
Assembly level: Contig

Genome representation:  full
- Excluded from RefSeq:

rRNAﬁﬁﬁw E é E +ﬁ ‘(: EZ_ % IJ - I\\\ E e many frameshifted proteins
GenBank assembly accession: GCA_003861335.1 (latest)
RefSeq assembly accession: n/a

I 5 —$ & -F Lf\% 7;: w @*ﬁIE?b{LZ\E RefSeq assembly and GenBank assembly identical: n/a

WGS Project: RCZRO1
Assembly method: Canuv. 1.6

frameShlftb\\% _g_ %\\%) C\:_ \I \ 5 }\3\5$R'fr_l- Expected final version: yes
75\‘ é ;l/L —( \/ \ % Genome coverage: 1153.962264x

Sequencing technology: Oxford Nanopore MinilON] 9
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HGAP:% (Hierarchical Genome-Assembly Process) (C&3 de novo 7t>JV

« Preassembly : ‘seed’ ERBELIDERVNWI—RCEEW—-REYYI L. IS—ZMIELE
A2t B REsZED

« Assembly : TS—IEED'seed’ U—RZE7L>T)ILLI> T+ JZVERk

- Consensus Polishing : 85N> 7 4 JIC)—REBIYYIU. S5ICTS—MIE

Long reads _ iR
. e e R B S T \ Construct
Longest S ew ) preassembled
‘seed’ reads reads
Preassembled s
-~ —X — =  tofinished
Genome & genome

# Chin et al. Nature Methods (2013)

HGAP JETIEQS=60 (99.9999% D {E5&1%) O 7> 7 ILH alge

Z Dl € Canu, Falcon, miniASM % E% < O — LRI BEAREIC R > TWS

20
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de Bruijn graphZzFBUW\EFEN R
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Overlap layout consensus JENER
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>Chromosome
TGGTAATATTACTGTTGATTCATCAACGAGTAGCCCCATAGGGGCAATGGCAAAAGCATACTCCCGTTAATTCGGATGT
ATAAATATTAAGTCGAATAAAAGGTATCTAGGAAAACTTGTGAGTACACGTGAAAAACGTCTGCTCTCCTTGCTCTTTT
TAAATGAAAAAGAGCCAAAGTCCATAAGGAGGTGTAACAGTTAATGGAACCAAAACGTTATGAAATTACGTACATCATT
CGTCCTGACATGGATGAAGCTGCTAAAACAGCGCTTGTTGAACGATTTGACAAGATTGTGTCAGATAATGGTGCTACGA
TCGTTGATTCGAAAGACTGGTCTACTCGTCGATTTGCTTATGAAATTGGTGATTACAACGAAGGTACTTACCATATCGT
TAATATCACAGCAAACGATGATGTAGCGCTAAACGAATTTGATCGTTTAGCTAAGTTTAGTGACGATATCTTGCGTCAC
ATGATTGTTAAGCGTGAAGCTTAATCTAATCAATTTAAAGTTAAGAAAGGAGTATTAGAATCAAACGTGCTCGGATTAT
GGGTCTGCTACCATTCGTTGCAGAAGACTAATTTGAAATTGTCCATATTGTATCTCTCGAGCCAATTAAATCAATTAGG
AAACTGCCAGAGGAGGGAAATTCAATGGCTCAACAAAGAAGAGGCGGACATCGTCGCCGTAAGGTTGACTTTATTGCCG
TTCACAGATTTAAGACACATACTTTTTGTTTTGTGTTCTTGTTTTATTAGTGCTATCGTGTTATAATTTTTGCTTACCG
AAAAACACGTTCACATCACATAGGCGTTAAAATAATACATCGATTACAAAGATACTGATTTACTAAAACGTTTTATTTC
TGAACGCGGTAAGATTTTACCACGTCGATTTAATGTAAATGTTTATTTAAATCCTAATTATGCCATGATTGTGGTGTGA
TTAGGTCTCGTCCCGTAAGGTAAGAACATTAACAATATCACCCACTATATGATTAATCGTACAATTCTTGTTGGACGCT
TAACTAGAGATCCTGAGTTGCGATACACAACTAGTGGAGCTGCTGTAGCAACGTTTACCGTTGCTGTCAATCGGCAGTT
TACCAATCAACAGGGTGAACGGGAAGCTGATTTTATTAGCTGCGTCATTTGGCGTAAAGCTGCTGAAAATTTTTCCAAT
TTCACTCATAAGGGTTCTTTGGTTGGGGTTGATGGCCGCATTCAAACGCGAAATTATGAAAATCAACAGGGTCAACGTG
TTTATGTAACGGAAGTAGTAGTTGAAAACTTCTCGTTACTAGAAACGAAAGCCCAAAGTCAAAACCATAATAATGGTGC
CCCAAGCTTTGACAATAATCAACAAGCCAATGCTCCTCAATCATCATCAGCAAATGATAATCCGTTTGGTAATGCTAAT
GACAATGCAAATGCGGGAAGTAGTAGTGCTAACAGCAATGCTAACGATCCATTCGCTAATAATGGCGAACCAATCGACA
TTTCAGATGACGATTTGCCGTTCTAACAAAGTTAGTGGAACAAGTGCTAAAAACCAGCGTCGTTTAACAATTGCAATCA
AACGTGCTCGGATTATGGGTCTGCTACCATTCGTTGCAGAAGACTAATTTGAAATTGTTTTAAT. ..
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>Chromosome WMs)y . /)o>—>3> + ¥eeEry / s—>3>
TGGTAATATTACTGTTGAT] (EA=F BB MDHETE) (B TFHEBEDHETE) TAATTCGGATGT

ATAAATATTAAGTCGAATAAAAGGTATCTAGGAAAACTTGTGAGTACACGTGAAAAACGTCTGCTCTCCTTGCTCTTTT
TAAATGAAAAAGAGCCAAAGTCCATAAGGAGGTGTAACAGTTAATGGAACCAAAACGTTATGAAATTACGTACATCATT
CGTCCTGACATGGATGAAGCTGCTAAAACAGCGCTTGTTGAACGATTTGACAAGATTGTGTCAGATAATGGTGCTACGA
TCGTTGATTCGAAAGACTGGTCTACTCGTCGATTTGCTTATGAAATTGGTGATTACAACGAAGGTACTTACCATATCGT
TAATATCACAGCAAACGATGATGTAGCGCTAAACGAATTTGATCGTTTAGCTAAGTTTAGTGACGATATCTTGCGTCAC
ATGATTGTTAAGCGTGAAGCTTAATCTAATCAATTTAAAGTTANG

GGGTCTGCTACCATTCGTTGCAGAAGACTAATTTGAATTGTCC A U
AAACTGCCAGAGGAGGGAAATTCAATGGCTCAACAAAGAAGAGGCIMALLA (I R (o190 6 000 O ) 11 G

Gene YYY with ZZZ domain TACAAAGATACTGATTTACTAAAACGTTTTATTTC

Similar to xxx of A2 (zz.2%) ATTTAAATCCTAATTATGCCATGATTGTGGTGTGA
TTA L CACTATATGATTAATCGTACAATTCTTGTTGGACGCT
TAACTAGAGATCCTGAGTTGCGATACACAACTAGTGGAGCTGCTGTAGCAACGTTTACCGTTGCTGTCAATCGGCAGTT
TACCAATCAACAGGGTGAACGGGAAGCTGATTTTATTAGCTGCGTCATTTGGCGTAAAGCTGCTGAAAATTTTTCCAAT
TTCACTCATAAGGGTTCTTTGGTTGGGGTTGATGGCCGCATTCAAACGCGAAATTATGAAAATCAACAGGGTCAACGTG
TTTATGTAACGGAAGTAGTAGTTGAAAACTTCTCGTTACTAGAAACGAAAGCCCAAAGTCAAAACCATAATAATGGTGC
CCCAAGCTTTGACAATAATCAACAAGCCAATGCTCCTCAATCATCATCAGCAAATGATAATCCGTTTGGTAATGCTAAT
GACAATGCAAATGCGGGAAGTAGTAGTGCTAACAGCAATGCTAACGATCCATTCGCTAATAATGGCGAACCAATCGACA
TTTCAGATGACGATTTGCCGTTCTAACAAAGTTAGTGGAACAAGTGCTAAAAACCAGCGTCGTTTAACAATTGCAATCA
AACGTGCTCGGATTATGGGTCTGCTACCATTCGTTGCAGAAGACTAATTTGAAATTGTTTTAAT. ..



BIEFRIEDOFE (J\OFUTFDHEE. EREY)TED E1EH)

ATG TAA ATG TAG

BILF BILF

- B R ATG TIaZk D, #RI67 B > (TAA, TAG, TGA) THR1DD
- RE(E 3 DfE%

TGGTAATATTACTGTTGATTCATCAACGAGTAGCCCCATAGGGGCAATGGCAAAAGCATACTCCCGTTATTTCGGATGT
ATAAATATTAAGTCGAATAAAAGGTAACTAGGAAAACTTGTGAGTACACGTGAAAAACGTCTGCTCTCCTTGCTCTTTT
TAAATGAAAAAGAGCCAAAGTCCATAAGGAGGTGTAACAGTTAATGGAACCAAAACGTTATGAAATTACGTACATCATT
CGTCCTGACATGGATGAAGCTGCTAAAACAGCGCTTGTTGAACGATTTGACAAGATTGTGTCAGATAATGGTGCTACGA
TCGTTGATTCGAAAGACTGGTCTACTCGTCGATTTGCTTATGAAATTGGTGATTACAACGAAGGTACTTACCATATCGT

TAATATCACAGCAAACGATGATGTAGCGCTAAACGAATTTGATCGTTTAGCTAAGTTTAGTGACGATATCTTGCGTCAC
ATGATTGTTAAGCGTGAAGCTTAATCTAATCAATTTAAAGTTAAGAAAGGAGTATTAGAATCAAACGTGCTCGGATTAT

GGGTCTGCTACCATTCGTTGCAGAAGACTAATTTGAAATTGTCCATATTGTATCTCTCGAGCCAATTAAATCAATTAGG
AAACTGCCAGAGGAGGGAAATTCAATGGCT

IFEUWBEFEZDTROLWEDZ RDITBANEND D

B 5 USDHEE
(BRI DEEFrEls DR e F 8. FEfERNSTH)
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BLAST ° » blastp suite

Standard Protein BLAST

blastn | blastp | blastx | tblastn | tblastx |

Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &

ILKQVINQTVIAVSTQESRPILTGIHLSYSNGELLAVATDSHRLSQRKITLADAGSEVYNIIVPGKSLN
EMAKMLGDSTDNVEIRVAENQILFTFANISFYSRLLEGNYPDTDRLIPQSSETTVEFNAVELLHSIE
RASLLSHEGRNNVVKLSLQVADQKVVLNGNSPEIGNVEEDLSFKNLTGKDLEISFNPDYMKDALS

SFGQTDITMSLTLPLRPFTLVPTEDGENFVQLITPVRTF o @ %:t%
> ; qMNME

VA

BLASTP programs search protein databases using a prote|

From

Or, upload file TrAVERR | 77 ALRER ; ; .
Job Title DNA polymerase |l subunit beta [Lactobacillus salivarius]
Sequence ID: WP_069468841.1 Length: 379 Number of Matches: 1
Enter a descriptive title for your BLAST se Related Information
| Align two or more sequences & Range 1: 1 to 379 GenPept Graphics
Score Expect Method Identities Positives Gaps
Choose Search Set 551 bits(1419) 0.0  Compositional matrix adjust. 263/379(69%) 323/379(85%) 0/379(0%)
Database . " ; : Query 1 MKFNIRRSEFISALNNAQRAISSKTAIDVLTGIKLTLSATKLTMTGSDADISIETVITED 60
UniProtKB/Swiss-Prot(swissprot) MKF+I+R+ FI LN+ QRAISSKT ID+LTG+K+ LS  LT+TGS++DISIET+I+
(o sbjct 1 MKFSIQRASFIKYLNDVQRAISSKTTIDILTGLKMDLSKDALTLTGSNSDISIETIISIA 60
Optional Enterorganism name or id-completions wil} oo 0 61 NEKAALVIDEPGSVILPARFFNEIVKKLPEEMMTISVDARFOATITSGOAEFTINGLDSE 120
Enter organism common name, binomial, ++ BAAL I++ G+V+LPARFF+EIVKKLPE+ MTI ++ RFQATITSG AEFTINGL++E
Sbjct 61  DDNAALQIEQEGAVVLPARFFSEIVKKLPEQTMTIEINERFQATITSGSAEFTINGLNAE 120
Exclude ' Models (XM/XP) [ Non-redundant
Optional Query 121 TYPHLPEIEADTKLVIAADILKQVINQTVIAVSTQESRPILTGIHLSYSNGELLAVATDS 180
YPHLPEI++ +L + DILKQVI+QTVIAVS QESRPILTGIHL  NGELLAVATDS
Entrez Query Sbjct 121 EYPHLPEIDSKDQLTVPGDILKQVISQTVIAVSNQESRPILTGIHLVIKNGELLAVATDS 180
Optional

Enter an Entrez query fo limit search & | 507y 181 HRLSORKITLADAGSEVYNIIVPGKSLNEMAKMLGDSTDNVEIRVAENQILFTFANISFY 240

HRLSQR I L+ A VY++I+PGKSL+E++KM+ DS +N+EI+++ENQ LF N SFY
Sbjct 181 HRLSQRIIKLSGANDAVYDVIIPGKSLSELSKMISDSDENIEIQISENQALFILGNTSFY 240

Query 241 SRLLEGNYPDTDRLIPQSSETTVEFNAVELLHSIERASLLSHEGRNNVVKLSLQVADQKV 300
+RLLEG YPDT+RLIP+ SE TV+FNAVELL SIERASLLSHEGRNNVVKL++ + Q V
Sbjct 241 TRLLEGKYPDTERLIPKVSEITVDFNAVELLQSIERASLLSHEGRNNVVKLAINPSAQSV 300

Query 301 VLNGNSPEIGNVEEDLSFKNLTGKDLEISFNPDYMKDALSSFGQTDITMSLTLPLRPFTL 360
VL+GN+PE+GNVEE+L FKNL G +LEISFNPDYMKDAL SFGQ++IT++ T PLRPFT+
Sbjct 301 VLSGNTPEVGNVEEELHFKNLEGSELEISFNPDYMKDALRSFGQSEITIAFTQPLRPFTI 360

Query 361 VPTEDGENFVQLITPVRTF 379
VPTED +NFVQLITPVRTF
Sbjct 361 VPTEDKDNFVQLITPVRTF 379

SR CEISBT—AIN—IXAEZFHITDICENKE 26
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InterPro: S F X F X VRV BRREIREDT-ODHEaT —XXN—X

V. InterPro

Protein sequence analysis & classification

Search InterPro..

Examples: IPR020405, kina

Release notes Download About InterPro Help Contact InterPro BETA

By domain architecture

InterProScan sequence search

This form allows you to scan your sequence for matches against the InterPro protein signature databases, using

InterProScan tool.

Enter or paste a protein sequence in FASTA format (complete or not - e.g. PMPIGSKERPTFFEIF
with a maximum length of 40,000 amino acid long.

Please note that you can only scan one sequence at a time.

Alternatively, read more about InterProScan for other ways of running sequences through InterPrc

Analyse your protein sequence

ELKKNLETDYEFTSSSDCEVLIPLYRKYGIETMVKMLDGEFSFVLYDHLSKTIYAARDIIGIRPMF
GKNLLDLCREIHPFLPGHYYDGEKIVAYHEPDLTPKMSTDDFETATHKIHDLLVESVDQRLASD
VCSIAARLQPDTKIRTFAIGMDQNPIDLKYAREVADYLGTDHTEFIMTREDVLGVLREVIYTLET'
KKIHETTDLKVILTGECSDELFGYKYTDFAPSPEEFQKEAAKRLRELYMYDVLRADRCISANSL
VMSVDPDLKMNHYHKGKYLLRKAFEEGDWLPRDILMREKAAFSDAVGHSMVDDLKEYAESK
YRTPFTKESLLYRDIFEEFYPGKADWIKDYWMPNRSWKSLESVTDPSARVLSNYGASGE

* Advanced options

Example protein sequence

InterProScan

Filter view on

Entry type

—

(i) Homologous superfamily

InterProScan is

Protein family membership

@ Asparagine synthase, glutamine-hydrolyzing (IPR006426)

Homologous superfamilies

@ Family
) Domains >t superfamily
Repeats . " ! - ‘ o ‘ ; ' o o
e Domains and repeats
» Domain
’ Status 100 0 ( 100

{2 Unintegrated

Detailed signature matches

’ Per-residue features

Residue annotation

@ IPR029055 Nucleophile aminohydrolases, N-terminal

l Colour by
© domain relationship

source database

@ IPR014729 Rossmann-like alpha/beta/alpha sandwich fold

IPRO06426  Asparagine synthase, glutamine-hydrolyzing

@ IPR017932  Glutamine amidotransferase type 2 domain
L ]

[ IPR033738  Asparagine synthase, N-terminal domain

[ IPR001962  Asparagine synthase

@ nolPR Unintegrated signatures

» G3DSA:3.60.20.10
» SSF56235 (N-termina...)

» G3DSA:3.40.50...
» PIRSF001589 (Asn_sy...)

» PF13537 (GATase_7)
» PS51278 (GATASE_TYPE_2)

» ¢d00712 (AsnB)

» PFO0733 (Asn_synthase)
»cd01991 (Asn_Syntha..)

» PTHR11772 (ASPARAGI...)

> SSF524022d7ne n.)
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source feature
EdH 4RI DL T DEZ

LOCUS
DEFINITION
ACCESSION
VERSION
DELINE

KEYWORDS
SOURCE
ORGANTSM

REFERENCE
AUTHORS

TITLE
JOURNAL
PUBMED
REFERENCE
AUTHORS

TITLE

REMARK
COMMENT

FEATURES
source

gene

00096 4641652 bp DNA cireular BCT 01-AUG-2014
Escherichia ceoli str. K-12 substr. MG1655, complete gencme.

Uoo09e

Uo0096.3

BioProject: PRINA22S

BioSample: SAMNO2604091

Escherichia eoli str. K-12 substr. MGLl&55

Escherichia coli str. K-12 substr. MGL655

Bacteria; Proteocbacteria; Gammaprotecobacteria; Entercbacteriales;
Enterobacteriaceae; Escherichia.

1 (bases 1 to 4641652)

Blattner,F.R., Plunkett,G. III, Bloch,C.A., Perna,N.T., Burland,V.,
Riley,M., Collado-Vides,J., Glasner,J.D., Rode,C.K., Mayhew,G.F.,
Gregor,J., Davis,N.W., Kirkpatrieck,H.A., Goeden,M.A., Rose,D.J.,
Mau,B. and Shao,Y.

The complete genome sequence of Escherichia coli K-12

Science 277 (5331), 1453-1462 (1997)

9278503

2 (bases 1 to 4641652)

Hayashi,K., Morooka,N., Yamamoto,Y., Fujita,K., Iscno,K., Choi,S.,
Ohtsubo,E., Baba,T., Wanner,B.L., Mori,H. and Horiuchi,T.

Highly accurate gencme seguences of Escherichia celi E-12 strains
MG1655 and W3110

st. Biol. 2, 2006 (2006)

Wisconsim;
Protein update by su
On Sep 26, 2013 this sequence versio
Current U00096 annotation updates are derived
http://ecogene.org. Suggestions for updates can be sent to Dr.
Kenneth Rudd (krudd@miami.edu). These updates are being generated
from a collaboration that also includes ASAP/ERIC, the Coli Genetic
Stock Center, EcoliHub, EcoCyc, RegulonDB and UniProtEB/Swiss-Prot.

Location/Qualifiers

1..4641852

/organism="Escherichia coli str. K-12 substr. MGl655"

/mol_ type="genomic DRA"

/strain="E-12"

/sub_strain="MGl655"

/db_xref="taxon:511145"

190..255 < location
Jorana="kheT," €¢—

tner,F.R.,

28
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FEATURES
source

Locatlnniﬂuallflers

1..4641652

forganism="Escherichia coli str. K-12 substr.
/mol_type="genomic DI

/strain="K-12"

/sub_strain="MG1655"

/db_xref="taxon:511145"

190..255 <«
/gene="thrL"
/locus_tag="b0001" <«
/gene_synonym="ECK0001"
/gene_synonym="JW4367"

/db xref="EcoGene:EG11277"

190..255

/gene="thrL"

/locus_tag="b0001"

fgene_synonym="ECK0001"

/gene_synonym="JW4367"

/funetion="leader; Amino acid biocsynthesis: Threonine"
/note="G0_process: GO:00090B8 - threcnine biosynthetie

MGLl655"
source feature

BRI DT DESR
location
qualifiers

gene

gene feature*

( CDs

CDS feature {

[l

f/

4 :
4640881
4640941
4641001
4641061
4641121
4641181
4641241
4641301
4641361
4641421
4641481
4641541
4641601

cgogtaa
tatgocgtata
gogggoaaty
ggagocagoc
tttecocegaca
cagteogggeg
aaaatcttca
taacgaagag
ttogotcaat
acaaccggcg
agccatgaca
acaacaacgc
tgatattgaa

process”

/eodon_start=1

/transl table=11
/product="thr operon leader peptide"
/protein id="AACT73112.1"
/db_xref="GI:1786182"
/db_xref="ASAP:ABE-0000008"
/db zref="UniProtKB/Swiss-Prot:POADBE"

acgattatte
aaaacgatgg
acccgotggg
ttggetgaat
aaatatcatt
tggatgagee
ttagegttgg
ctggggeagy
aaaagtgatg
ttgoctgacga
ctggggottt
aaaaatatca

ggtttagega
togeoacatgg
cgttacacga
actacgcoccac
atgeocecgeget
ctgacgttet
cggtgatggt
caacggcaga
ctotggecagt
tagagcaacyg
ccaaataaaa

b xref-"EcoGene EG11277"
RISTTITTTITITTCRGAG"

atctggtg&t
tgtegattte
gocagttgaa
ggtgtttggt
tactggtgtyg
ctattgotat
ccaacatcaa
ggcagatgac
agacacggca
aacgccttag

atta
actgtegeeca
ctggtgocge
cgocgaagatt
ccgatggtyayg
caattagcaa
ctgcaagett
ataaaactygg
atgttgeace
taagtatttt

ccactgeg
tgttagagga
cecgggttgac
cggattatce
cattaataca
tacgogaacy
tcgactggtt
gtttgetgea
tc

29



Location xxx...yyy

Qualifier /key=value

Feature
Qualifier /key=value
Qualifier /key=value
Entry Location xxx...yyy
Feature Qualifier /key=value
Qualifier /key=value
Location xxx...yyy
Feature
Qualifier /key=value
Genome
Location xxx...yyy
Feature
Qualifier /key=value
Entry Location xxx...yyy
Feature Qualifier /key=value
Qualifier /key=value
Location xxx...yyy
Feature
Qualifier /key=value
Entry
Location xxx...yyy
Feature

Qualifier /key=value

RST BT LIRS 15 ) AFERT> K-Sk enNgd. I>TYU— T ATHNE
1T>hU—T1LTJUTOY (REKor TSRAZIR) DECHZIERN T D



from Bio import SeqIO BiopythonZz £ > 7=l

for entry in SeqlO.parse(file_name, "genbank"):
for feature in entry.features:
print(feature.type, feature.location)
for key, value in feature.qualifiers.items():
print("\t", key, value)

source [0:4641652](+)
organism ['Escherichia coli str. K-12 substr. MG1655']
mol_type ['genomic DNA']
strain ['K-12']
sub_strain ['MG1655']
db_xref ['taxon:511145"']
gene [189:255](+)
gene ['thrL']
locus_tag ['b0001'"]
gene_synonym [ 'ECKQ0Q1']
db_xref ['ASAP:ABE-0000006', 'ECOCYC:EG11277', 'EcoGene:EG11277']
CDS [189:255](+)
gene ['thrL']
locus_tag ['b0001'"]
gene_synonym [ 'ECKQ00Q1']
codon_start ['1']
transl_table ['11']
product ['thr operon leader peptide']
protein_id ['AAC73112.1']

db_xref ['UniProtKB/Swiss-Prot:PQAD86', 'ASAP:ABE-0000006', 'ECOCYC:EG11277’°, ..

translation ["MKRISTTITTTITITTGNGAG']
gene [336:2799](+)
gene ['thrA’]
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Entry Feature Location Qualifier Key Qualifier Value
contig@l source 1..2038844 organism Lactobacillus delbrueckii subsp. lactis
strain DSM 20072
mol_type genomic DNA
submitter_seqid @@[entry]@@
C @@[organism]@@ @@[strain]@@ DNA,
ff_definition @@[submitter_seqid]@@
culture_collection DSM:20072
CDS iggg%ement(3®"product asparagine synthase
transl_table 11
codon_start 1
locus_tag LDL20072_00010
gene asnB
inference similar to AA sequence:INSD:ADQ60884.1
tRNA 2156..2230 product tRNA-Asn
locus_tag LDL20072_t00010
inference COORDINATES:profile:Aragorn:1.2.38
contig@2 (DS 4470..5972 product ABC transporter substrate-binding protein
transl_table 11
codon_start 1
locus_tag LDL20072_00020
tRNA 7221..7345 product tRNA-Asn
locus_tag LDL20072_t00100
inference COORDINATES:profile:Aragorn:1.2.38
contig@3 (DS 1280..2900 product hypothetical protein
transl_table 11
codon_start 1 .
locus_tag LDL20072_00660 .




ID — Parent Z{# > ClEE#E S %= xR

= = I
#gff-format3 BERENT / LD
chrl feature gene 825832 830976 . - . ID=MP076;Name=MPQ76
chrl feature mRNA 825832 830976 . - . ID=MP076.1;Name=MPALOM;Parent=MP0O76
chrl feature (DS 830806 830976 . - O Parent=MP076.1
chrl feature (DS 826928 827188 . - O Parent=MP076.1
chrl feature three_prime_UTR 826846 826927 . - . Parent=MP076.1
chrl feature three_prime_UTR 825832 826334 . - . Parent=MP076.1
chrl feature exon 830806 830976 . - . Parent=MP076.1
chrl feature exon 826846 827188 . - . Parent=MP076.1
chrl feature exon 825832 826334 . - . Parent=MP076.1
##t
chrl feature gene 833612 837015 . - . ID=MP077;Name=MPkDE
chrl feature mRNA 833613 837015 . - . ID=MP077.1;Name=MPkDE.1;Parent=MP077
chrl feature five_prime_UTR 835166 837015 . - . Parent=MP077.1
chrl feature (DS 834852 835165 . - O Parent=MP077.1
chrl feature (DS 834016 834118 . - O Parent=MP077.1
chrl feature three_prime_UTR 833613 834015 . - . Parent=MP077.1
chrl feature exon 834852 837015 . - . Parent=MP077.1
chrl feature exon 833613 834118 . - . Parent=MP077.1
chrl feature mRNA 833612 837015 . - . 1ID=MP077.2;Name=MPkDE.2;Parent=MP077
chrl feature five_prime_UTR 835598 837015 . - . Parent=MP077.2
chrl feature five_prime_UTR 835166 835318 . - . Parent=MP077.2
chrl feature (DS 834785 835165 . - @ Parent=MP077.2
chrl feature three_prime_UTR 833612 834784 . - . Parent=MP077.2
chrl feature exon 835598 837015 . - . Parent=MP077.2
chrl feature exon 833612 835318 . - . Parent=MP077.2
##t
chrl feature gene 841118 841351 . - . ID=MP078;Name=MP078
chrl feature mRNA 841118 841351 . - . ID=MP078.1;1;Name=MP078.1;Parent=MP078
chrl feature (DS 841118 841351 . - © Parent=MP078.1

chrl feature exon 841118 841351 . - . Parent=MP078.1
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Prokka PGAP

Prokka: rapid prokaryotic genome annotation @  NCBI prokaryotic genome annotation pipeline @

Torsten Seemann Tatiana Tatusova, Michael DiCuccio, Azat Badretdin, Vyacheslav Chetvernin, Eric P. Nawrocki,

Leonid Zaslavsky, Alexandre Lomsadze, Kim D. Pruitt, Mark Borodovsky ™, James Ostell
Bioinformatics, Volume 30, Issue 14, 15 July 2014, Pages 2068-2069,

https://doi.org/10.1093/bicinformatics/btu153 Nucleic Acids Research, Volume 44, Issue 14, 19 August 2016, Pages 6614-6624,
https://doi.org/10.1093/nar/gkw569
Published: 24 June 2016 Article history v

ANV RSy —)L, B2 - & GenBankD& &R A 7 LT E1L

Published: 18 March2014 Article history v

RAST DFAST

R AS Rapid Annotation using DDBJ Fast Annotation and Submission Tool
Subsystem Technology DFA ST

The NMPDR, SEED-based, prokaryotic genome annotation service. [ Running 0 / Waiting 0 ]
For more information about The SEED please visit theSEED.org.

Please see FAQ and Sample Result if this is your first visit.

http://rast.theseed.org
Jx7Y—)b, SEEDEWVWSYT /LT https://dfast.nig.ac.jp

JT=ay - WRT/LDTZ Yk

T —hER—ZcLTWND 7 x7/ANY R4, DDBJDEE

7 74 )& BEAERFIEE
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(UGA > EL/YRAFT1Y, UAG-> EOVYIY)

CDS 2026249. .2029296
/gene="fdnG"
/note="codon on position 196 is selenocysteine opal codon"
/transl_except=(pos:2026834. .2026836,aa:Sec)
/product="formate dehydrogenase-N, alpha subunit,

nitrate-inducible”
/translation="MDVSRRQFFKICAGGMAGTTVAALGFAPKQALAQARNYKLLRAK

EIRNTCTYCSVGCGLLMYSLGDGAKNAREATIYHIEGDPDHPVSRGALCPKGA. . .
KiZE 026:H11 (accession no: GCF_000091005.1) ®4

Ribosomal slippage Ic& 3 AR VHEHBRDTH

CDS join(266..13468,13468. .21555)
/gene="0RFlab"
/ribosomal_slippage
/note="pplab; translated by -1 ribosomal frameshift"

/product="0RFlab polyprotein"
/translation="MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQ

HLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELE. . .

SARS-Cov-2 reference genome (accession no: NC_045512.2) DA
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What’s DFAST?

DDBJ Fast Annotation and Submission Tool

Prokaryotic genome annotation

Data submission to DDBJ

Fast, flexible, and powerful

37



Friendly for both beginners and experts

Graphical user interface for beginners

Entry Feature Location Qualifier

DDBJ Fast Annotation and Submission Tool
DFA S ’ Upload your Genome, Annotate, and Submit to DDBJ. COMMON  DATATYPE type
KEYWORD keyword
[Running 1/ Walting 0]

keyword STANDARD_DRAFT

DBLINK project PRJDB6608
You can see the example of the annotation result from here.

biosample

SUBMITTER ab_name Murakami,M

DFAST Legacy server (based on Prokka). v
e e contact Yoshinobu Matsumura
Lactic Acid Bacteria (1.0) Bifidobacterium (0.1) Cyanobacteria (30.1) E. coli (80.1)
General-purpose reference databas: X
= - url http://www.ddbj.nig.ac.jp/

RefSeq (1.0, automatically curated using protein sequences mainly from 'Reference Genomes' in RefSeq.)

email k655646@kansai-u.ac.jp

Subsets for following phyla are also avallable:  Actinobacteria  Firmicutes ~ Proteobacteria phone 81-6-6368-0934

fax

Create DDBJ submission file
using online editor

https://dfast.nig.ac.jp

Command operations for experts

© nigyta / dfast_core Ounwatch~ 3 KuUnstar 5 YFork 3 S a m p I e l l S ag e
< Code Issues 1 Pull requests 0 Projects 0 Wiki Insights Settings
DDBJ Fast Annotation and Submission Tool Edit
Add topics
© 49 conmis ¥ 1brancn © nreleases 122 conrbutors d 'Fast - genome y0| s genome 'F Nna
— .
Branch: master ~  New pull request Createnewfile  Upload fies  Find e ([N
.
nigyta Bumped version to 1.0.3 Latest commit 1751b1a on 23 Dec 2017 C O n -L S a m I e C
. bin hmmsearch binary for Linux added 5 months ago L4
i db/hmm_search fix_origin implemented. 5 months ago
e Bumped version t01.0.3 amonthago
= docs Prototype implementation of re-annotation pipeline ‘dfast_re' 2 month ago
™ example Suppressed deprecation warning for Biopython 3 months ago
- scripts utity scripts minor fix 6 months ago
gitignore fix_origin implemented. 5 months ago
Bumped ver 1.0.1: Modified DDBJ submission utl. 3 months ago
Prototype implementation of re-annotation pipeline 'dfast_re" amonth ago

Stand-alone version available for download 38



Release history

V 0.1 (2016.1)
Web service to assist DDBJ submission DIAST -
Tanizawa et al.,, BMFH (2016) S

DFAST Legacy server (based on Prokka).
‘Organism-specific rforence databases (manually curated)

- Based on the lightweight annotation pipeline Prokka L
(Seemann, 2014) e

- GUI to edit annotation and metadata

- Curated reference database for specific organism groups
Lactic acid bacteria, ecoli, cyanobacteria -+ etc.. ~ Web version (https://dfast.nig.ac.jp)

General-purpose reference database
for all kinds of prokaryote

Original annotation engine DFAST-core

V 1.0 (2017.8) First major release

Tanizawa et al., Bioinformatics (2018) Stand-alone version
Available at GitHub:nigyta/dfast_core




How does it work?

Genomic FASTA file

|
l 1 1 1

assembly
S0 CDS rRNA  tRNA

| | | |
1

Collect features

l

Resolve overlap

Functional Annotation

|

Output
(GenBank, GFF, DDBJ-MSS...)

—

Structural annotation phase
de facto standard gene prediction tools

parallel processing

Functional annotation phase

Ultrafast homology search using GHOSTX
- 10 times faster (Suzuki et al. 2014)

Small, but well-curated references

- Default database constructed
from 120 representative genomes

- Optional organism-specific database

Pseudogene detection

Flexible and customizable:.



How to annotate pseudogenes

Pseudogene: Premature stop codon / frameshift mutation

reference protein q Coding region with its flanking regions

genome == » *, —> Aligned using LAST
(Frith et al. 2017)

co region

_ _ Reference protein sequence
flanking regions

Example) Lactobacillus parakefiri JCM 8573, gluconate transporter

REF  AQKMVPDAFTGKPHLPLSSNKRQFKVSEAPGFGLSVLTALFPVI LMTITTVVDHGVTPKNPSTLDQII
Q

QUERY ARKFAPAAFERKGNLSSIGEVKQFTPEESPSFGLSVLTALFPVLLLSIATTLY/QMTVNGGVDPKNPSVLDSIT
\ J\ J
I

coding region flanking' region

Description /note="Partial hit; WP_003643223.1 gluconate permease
(Lactobacillus plantarum WCFS1) [pid:71.3%, g_cov:100.0%,
s_cov:44.8%, Eval:6.5e-78]"

/note="frameshifted; deletion at around 14464"
/product="hypothetical protein"
41



Under special conditions,
UGA — selenocysteine (U), UAG — pyrrolysine (O)

SECIS

Bacteria:
AUG ;i?' STOP
5’  — P 3’

UGA - Selenocysteine

Figure from http://genomics.unl.edu/RBC_EDU/sp.html

Example) Escherichia coli O26, formate dehydrogenase alpha subunit

SBIJCT TGMLCASGASNETGMLTQKFARSLGMLAVDNQARVUHGPTVASLAPTFGRGAMTNHWVDIKNANVVMV
QUERY TGMLCASGASNETGMLTQKFARSLGMLAVDNQARV*HGPTVASLAPTFGRGAMTNHWVDIKNANVVMV

Description

/inference="DESCRIPTION:similar to AA

sequence:RefSeq:NP_310105.1"

/transl_except=(pos:2026834. .2026836,aa:Sec)

/note="codon on position 196 is selenocysteine opal codon."
/note="NP_310105.1 nitrate-inducible formate

dehydrogenase-N alpha subunit (Escherichia coli 0157:H7

str. Sakai) [pid:99.8%, q_cov:100.0%, s_cov:100.0%, Eval:0.0e+00]"
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INSDC: International Nucleotide Sequence Database Collaboration

DDBJ (& INSDC D—& & U THEREEESIDBDER(CIED D
=BETERSNICT —F(EEH - HAETND N el

DDBJ Trace Archive

BNt —YFENYEFECHNDSY . KSR
FAN'AIgE

RittDES - FROEBEFBICHNDETT —IR—-XD
BRBIEX TS

Data type DDBJ Center EMBL-EBI NCBI

Next generation |Sequence Read Sequence Read

reads Archive Archive

Sequence Read : :

Archive Trace Archive European Trace Archive
Nucleotide Archive

Annotated DDBJ ENA GenBank

sequence - -

Samples BioSample BioSample

Studies BioProject BioProject
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https://www.ddbj.nig.ac.jp/dra/index.html
https://www.ebi.ac.uk/ena
https://trace.ncbi.nlm.nih.gov/Traces/sra/sra.cgi?
https://www.ddbj.nig.ac.jp/dta/index.html
https://www.ncbi.nlm.nih.gov/Traces/trace.cgi?
https://www.ddbj.nig.ac.jp/ddbj/index.html
https://www.ncbi.nlm.nih.gov/genbank/
https://www.ddbj.nig.ac.jp/biosample/index.html
https://www.ncbi.nlm.nih.gov/biosample/
https://www.ddbj.nig.ac.jp/bioproject/index.html
https://www.ncbi.nlm.nih.gov/bioproject/
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- — BioProject
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nature International weekly journal of science

Home | News & Comment | Research | Careers & Jobs | Current Issue | Archive | Audio & Video | For
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NATURE | CORRESPONDENCE . o Home News Journals Topics Careers

Science...

Science Science Advances  Science Immunology  Science Robotics ~ Science Signaling ~ Science Translational Medicine

Databases: Reminder to deposit DNA sequences

Steven L. Salzberg

SHARE LETTERS
Nature 533, 179 (12 May 2016) | doi:10.1038/533179a Reminder to deposit DNA Sequences

Published online 11 May 2016 o
Mark Blaxter!, Antoine Danchin?, Babis Savakis3, Kaoru Fukami-Kobayashi®, Ken Kurokawa®, Sumio
5 POF | & citation [y Reprints | @, Rights & permissions = [ Article metrics Sugano®, Richard J. Roberts’, Steven L. Salzberg?®", Chung-1 Wu®1°
o + Author Affiliations
Subject terms: Databases - Publishing - Genomics - Research data @ « Corresponding author. Emall: salzberg@jhu.edu
11 May 2

As members of the Advisory Committee to the International Nucleotide Sequence Database
Collaboration (INSDC), which includes the DNA Data Bank of Japan (DDBJ), European Nucleotide DOI: 10.1126/science.aaf7672
Archive (ENA) and GenBank databases, we wish to remind the research community of the

INSDCEPRFEBRIEZER(CKDT —FEIZADFEULHNT (2016)



Primary>—% "~\—2X &Secondary7—%SN—2X
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Primary database Secondary database

BIDMEY'S  Archival database Curated database; Knowledgebase
= Hy—_3 HRE (BFRE) NEBRTEL —IRT —AN=ADT =0 Rz AT
T=9V-A

Tz BIERSEk 2 | = W W) -

« DDBJ]/ENA/GenBank « RefSeq

« DOR/ArrayExpress/GEO « Ensembl
17 - DRA/ERA/SRA « Expression Atlas

« EVA-DGVa/dbSNP-dbVar « ChIP-Atlas

- PDB « UniProt

2018.1 AIACS EE S EM DDBIEESADER LY
RefSeq (& NCBI ([C&kD TEIR - EE TN TVLWRIEERY IR —HIX—X

GenBank ([CEfgSNE—4AIC LT, BEHOGREF TV - B /J57—>3>
ZiTIR Ol E TBARULTLS, 49
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GenBank® 7T — X & (REH) Sequence read archive DT — X £ (EEL)
10,000,000,00...

SRA database growth
41,060,300,530,887,542 total bases
15,540,394,166, 383,487 open access bases
10000

1,000,000,000...
100,000,000,000

10,000,000,000

1,000,000,000

100,000,000
— GenBank
10,000,000 — WGS (draft genome)
1,000,000

000000000000000000000000000000000000000000000000

1985 1990 1995 2000 2005 2010 2015 2020

GenBank: 415,770,027,94915 & 41,060,300,530,887,54215 £
WGS: 7,788,133,221,33815 % (452106036, 41~ X)

(2019 A FFEA, 27 R X)
GenBankT—4 X—X[F1982F LXK, 1845 ATH2EDR—X

2018.3 @ DDBJ X/~ DY 7L A XTI,
T—IRXR—ZXXKL—2 56PB — 30 PB [TiE&

https://www.ncbi.nlm.nih.gov/genbank/statistics/ 35 & O https://trace.ncbi.nlm.nih.gov/Traces/sra/ & V) °1



https://www.ncbi.nlm.nih.gov/genbank/statistics/
https://trace.ncbi.nlm.nih.gov/Traces/sra/

BEFHDEES—A

actin-related protein — similar to actin-related protein
— similar to similar to actin-related protein

BLAST Align Retrieve/ID mapping Peptide search

UniProtkB - G2Y5W9 (G2Y5W9_BOTF4)

' %, BLAST S Format @ Addto basket @ Histo
Display v
Protein | Submitted name: Similar to similar to actin-related protein RO7
Publications Gene BofuT4_P112340.1
Feature viewer Organism Botryotinia fuckeliana (strain T4) (Noble rot fungus) (Botrytis cinerea)
N . :
ons Status Unreviewed - Annotation score: @ OOOO - Protein inferred from homology!
Function

Al N A~ An O TAv AN A i
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Mistaken ldentifiers: Gene name errors can be introduced
inadvertently when using Excel in bioinformatics
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COMMENT Open Access

Gene name errors are widespread in the

scientific literature

Mark Ziemann', Yotam Eren'? and Assam El-Osta'"

Abstract

The spreadsheet software Microsoft Excel, when used
with default settings, is known to convert gene names
to dates and floating-point numbers. A programmatic
scan of leading genomics journals reveals that
approximately one-fifth of papers with supplementary
Excel gene lists contain erroneous gene name
conversions.

Keywords: Microsoft Excel, Gene symbol,
Supplementary data

Abbreviations: GEO, Gene Expression Omnibus;
JIF, journal impact factor

@ CrossMark

frequently reused. Our aim here is to raise awareness of
the problem.

We downloaded and screened supplementary files
from 18 journals published between 2005 and 2015
using a suite of shell scripts. Excel files (.xls and.xlsx suf-
fixes) were converted to tabular separated files (tsv) with
ssconvert (v1.12.9). Each sheet within the Excel file was
converted to a separate tsv file. Each column of data in
the tsv file was screened for the presence of gene sym-
bols. If the first 20 rows of a column contained five or
more gene symbols, then it was suspected to be a list of
gene symbols, and then a regular expression (regex)
search of the entire column was applied to identify gene
symbol errors. Official gene symbols from Ensembl ver-
sion 82, accessed November 2015, were ggined for
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Zheng, et al. Appl Environ Microbiol. (2015)
A Genomic View of Lactobacilli and Pediococci Demonstrates
that Phylogeny Matches Ecology and Physiology

— Lactobacillus parakeri & L. kefiri E[E UETH S

Sun, et al. Nat Commun. (2015)
Expanding the biotechnology potential of lactobacilli through
comparative genomics of 213 strains and associated genera.

— Lactobacillus parakeri |& Lactobacillus D TRRXDYT / LAY+ X & FD

ERRICIEEEMNTICHW T / AlICOAVY I Zx—YayREEFncunwiZ ENERERE

Genomic characterization reconfirms the taxonomic status of Lactobacillus parakefiri.

L. senioris DSM 24302" (GCA_001436555.1)

0 L. parafarraginis DSM 183907 (GCA_001435895.1) Tanizawa, et al. BMFH. (2017)
L. farraginis DSM 183827 (GCA_001435875.1)
EE L. hilgardii DSM 20176" (GCA_001434655.1)
7 150 L. diolivorans DSM 144217 (GCA_001434255.1)

7/
—— L. parabuchneri DSM 5707" (GCA_001435315.1)

| 100};09 L. otakiensis DSM 19908" (GCA_001434145.1)
98 L. buchneri DSM 20057" (GCA_001434735.1)
001 L. parakefiri JCM 85737 (this study, BDGBO01) |

L. kefiri JCM 5818" (GCA_001311745.1)

100 L. sunkii DSM 19904 (GCA_001435575.1)
L. rapi DSM 199077 (GCA_001436255.1)

TOO|: L. kisonensis DSM 19906" (GCA_001434135.1)
L. curieae CCTCCM 20113817 (GCA_000785105.1) 54
—//— L. brevis ATCC 14869" (GCA_000469365.1)

100
100 —
100
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ANI (average nucleotide identity) (2005 Konstantinidis et al., 2007 Goris et al.)

Query genome

- Fragmented

Subject genomeé N B B N

ANI > 95% : [a)f& ANI < 95% : pl|f&
T LT —YICEDL RO EOIZEENIBEICR > TW5S

single copy orthologous BzFZAWzI7A VT4 F v ¥
CheckM (Parks et al. 2015)
completeness, contamination Zst&

BUSCO (Simao et al. 2015)
BERZEYICHTR
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RESEARCH ARTICLE M IsdolgElRBIDLOGY 4 $ %t / \* _— N W —_— I
SYSTEMATIC Chun et al., Int J Syst Evol Microbiol 2018;68:461-466 \ 7 ' E LL_ j:o L.j— % 7 / A 7 @*J%
AND EVOLUTIONARY DOI 10.1099/ijsem.0.002516 7INIVL =
MICROBIOLOGY oren
BMicrosloLocY _ w . — S
BT NARNZ1Y

Proposed minimal standards for the use of genome data for
the taxonomy of prokaryotes

Jongsik Chun,"* Aharon Oren,? Antonio Ventosa,® Henrik Christensen,* David Ruiz Arahal,® Milton S. da Costa,® AN I —p 7 j‘ IJ — '?' W 7 d) l 73§\ LIT
Alejandro P. Rooney,” Hana Yi,® Xue-Wei Xu,” Sofie De Meyer'® and Martha E. Trujillo'"* j ’r I / o0
Abstract é -(. L %

I L \ o

Advancement of DNA sequencing technology allows the routine use of genome sequences in the various fields of
microbiology. The information held in genome sequences proved to provide objective and reliable means in the taxonomy of
prokaryotes. Here, we describe the minimal standards for the quality of genome sequences and how they can be applied for
taxonomic purposes.

INTRODUCTION purposes and propose the minimal standards of quality for

One of the ultimate goals of microbial taxonomy is to devise genome sequence data.

a process of classification and identification that is stable,
objective and readily usable by those who do not have spe-

rial clille Given the vact divercitv of nralarvatec in nature

Chun et al. 2018 IJSEM RESEARCH ARTICLE MICROBIOLOGY
SYSTEMATIC Ciufo et al., Int J Syst Evol Microbiol 2018;68:2386-2392
AND EVOLUTIONARY DOI 10.1099/ijsem.0.002809
MICROBIOLOGY

doli 4

Use of whole g q data in g
new species

BtiicrosioLoGY

Using average nucleotide identity to improve taxonomic
assignments in prokaryotic genomes at the NCBI

Stacy Ciufo,” Sivakumar Kannan, Shobha Sharma, Azat Badretdin, Karen Clark, Seén Turner, Slava Brover,
Conrad L. Schoch, Avi Kimchi and Michael DiCuccio

Abstract

Average nucleotide identity analysis is a useful tool to verify taxonomic identities in prokaryotic genomes, for both complete
and draft assemblies. Using optimum threshold ranges appropriate for different prokaryotic taxa, we have reviewed all
prokaryotic genome assemblies in GenBank with regard to their taxonomic identity. We present the methods used to make
such comparisons, the current status of GenBank verifications, and recent developments in confirming species assignments

NCBI ©6 ANl ZfBULREZD P

INTRODUCTION genomes, thus improving microbial resources already

N Al — — « es
9:- A\ /‘ 7 7. ,\1 b '/ l E L % t L 7'\ % . . available to users at the NCBI [5]. Additionally, genome
I / ] \ j (@ d\ Approximately 141000 ~prokaryotic genomes are sequences from type strains are a particularly high-value

tly (March 2018) public in the A bly datab
fl,lr{?f }:\'E.:Aa“rf‘ pm_l_P‘;lmchT,nf_n.isir,n .Y;ﬂjﬂ.isf dataset which until very recently has not been clearly

Ciufo et al. 2018 IJSEM =




NCBITDIZ7AVUTFT1F v DM

Lactobacillus parakefiri D% / LIl "Anomalous assembly”
EVWSTINILADIFENTWS

ASM143421v1

Organism: Lactobacillus parakefiri DSM 10551 (firmicutes)
Infraspecific name: Strain: DSM 10551

Submitter: Shanghai Majorbio

Date: 2015/11/06

Assembly level: Scaffold

Genome representation: full

Relation to type material: assembly from type material
GenBank assembly accession: GCA 001434215.1 (latest)
RefSeq assembly accession: GCF_001434215.1 (suppressed)
Assembly anomaly: contaminated

Excluded from RefSeq: contaminated, genome length too large

/1, Anomalous assembly.
IDs: 578601 [UID] 2581688 [GenBank] 2686808 [RefSeq]
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Taxonomy and quality assessment

-RiftRDERD 155 £ (ANI)
- RmB8 - ROA VT DT J L 38 £+ (CheckM)

DFAST Archive of Genome Annotation (DAGA & U T2AF)

Group © Quality Rating ©@

- all - Fedededede x| Fededede % Yodede % ek @ o % ) Show only representative genomes. @
Genus Species Subspecies

Lactobacillus x amylovorus x | paraplantarum x

T T — completeness and contamination
Show Optional Columns:  Original Name  BioProject BioSample = Assembly Level Yo@elgrk?ls Qo$ammgf;na |Cu Ia ed by C h eC k M

Show | 10 + entries Search:

o . - Species names inferred
(click for detail) Organism Name (curated) Status GC% length (bp) Segs. CDSs Rating Note f I I .
ERR387503 Lactobacillus amylovorus DSM 16698 37.8% 1,979,726 131 1,947 Yododode ro I I l M N I Ca u a t I O n
ERR433486 Lactobacillus paraplantarum LMG_16673 43.7% 3,297,581 249 3,069 Yevedede
GCA_000182855.2  Lactobacillus amylovorus GRL 1112 38.1% 2,126,674 3 2,166 Yedededede
GCA_000191545.1  Lactobacillus amylovorus 30SC 38.1% 2,097,766 3 2,093 Yo The organism name was amended. (100% ANI value
against L. amylovorus) [PMID:22366464]
GCA_000194115.1  Lactobacillus amylovorus GRL1118 38.0% 1,977,087 3 1,957 Yevededede
GCA_000442765.1  Lactobacillus amylovorus CAG:719 38.1% 1,816,655 55 1,838 Yododede
GCA_000469115.1  Lactobacillus paraplantarum AY01 43.7% 3,315,973 169 3,106 Yo The organism name was amended. (39.6% ANI value
against L. paraplantarum)
GCA_000758145.1  Lactobacillus paraplantarum L-ZS9 43.9% 3,119,721 40 2,900 Yededede
GCA_000980505.1  Lactobacillus amylovorus N54.MGS-719 38.4% 1,821,790 151 1,783 Yevedede The organism name was inferred from ANI result. (97.1%
against L. amylovorus)
GCA_001006945.1  Lactobacillus amylovorus unkown 38.0% 1,879,641 41 1,852 Yededede The organism name was inferred from ANI result. (97.0%
against L. amylovorus)
Showing 1 to 10 of 14 entries Previous 2 Next
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Lactobacillus casei D% < |& ‘paracasei’

#10EM. L. paracasei DERD L. casei DEEK|E L THWS N TW

16S rRNADECF TIFHIENEH L LAY, ANI ZAAWVWNIXHIE B S

L.casei& % DirixiEDE TDANID{E

—s | = n (g
2% B3 B
®© O ®C o (®)
- OS o5 €
[} cc @2 c
% ® " © o ©
©o ag 22 <€
FLEE > O %S paracasei 4 43 43
L. casei 78.2% 78.4% 79.2%
L. paracasei ;g0 77.3%
subsp. paracasei
L. paracasei 78.4% 77.3%
subsp. tolerans
L. rhamnosus 79.2% 77.2% 77.3%
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UPGMA tree based on ANI values within
L. gasseri and related species
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