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(metagenomics of the human intestinal tract
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DNA Sample

Fragmentation . » . DNA
(0.05-1.0 pg)

o Single molecule array
Adapter | X

Ligatien % "

N J/ \ C
Library Preparation j j Sequencing

1 4 5 6 7 8 9
EEEEERERE
Primer Annealing and Polymerase Binding

10 SMRTbell Template «l 'Mmage Acquisition o Base Calling

PacBio =t F Hlumina — AL 7
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Post-Filter

Post-Filter

Mb > Read Length

10000 20000 30000 40000 500‘80 i 0.82 0.84 0.86 0.88 0.90
ReadLength Read Quality

B0 P R AR B AE A 2E R, AE4% read HA I B E. A3 PAR Iy
i\, —2AHPacBioH & REFE# AT E, A llumina A 45
BATIEIE . —RABELLT, WP ERERR|70x CL_ LR, PacBio%ids il DA% 4 i
e H AR IE

M rreads B E R VR =AM P LS B EZ 8 s, Ry #p 1y
Clean £l reads WK E M &7 gt it B

bp > Read Quality
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b . Long reads
D [0 0D @ ol O [0 @ D
e 1 o 00 0D 0D £0 C0 Longest
COomOom

Construct
preassembled
reads

[

‘seed’ reads

L) — (e

reads e e e iy ASSETLe
) T0finiShed

Genome & genome

(F53£8% : Chin C S, Alexander D H, Marks P, et al. Nonhybrid, finished microbial genome assemblies from long-read SMRT

sequencing data[J]. Nature methods, 2013, 10(6): 563-569.)
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o —MRIEMN T, BIRF]HPacBio =AM

Category Property
FeRE st vl AR — D 72 BRI TR No. of ail scaffolds 1
FLRI4H ﬁ%glﬂ bR ik [A] Qﬂ}"ajjg/ A, Bases in all scaffolds 4,793,207 bp
. G+C content 64.03%
Rl 2 & 24 W IR BURLI B R 4, \ rate ,
{§i FH11lumina + PacBiofHZH-& 1 77 =X No. of all contigs 1
T U\ ?%‘E’fjﬁ El/] Qﬂ%ééﬂ:% Bases in all contigs 4,793,207 bp

No. of large contigs(> 1000 bp) 1
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»scatfold. 4

tatggccttcaacaacatttttgggattttaggcgttttgccgaagcgccgagagcagcet
ctctgcagcttaattcggtaaaatgtcaggatttaaaaggagtgacgtctgtggacagcc
atacctctgaactatggcagcaaattctatccatcatacaaaccaagctgagtaagccga
gttacgacacttggtttaaggctaccaaggcagcgaaactaaatgaccactccattgtga
tttctgcaccgacaacttttgccgtggaatggcttgaaagccgctataccaagctagtcg
gagcaacggtttatgaaattttgggcaaacaactagaggtcaagttcgttattgaagaga
acaagcccgctgaggtcgaccttcagcaacaacctcagcagcagccggtcgttcatgaag
aagctgtgtcccatatgctgaatcccaaatatacattcgatacattcgtcatcggatcgg
ggaaccgttttgcccatgcggcatcgctggececgtecgeccgaggecgeccggcaaaagcttaca
atccgctgtttttgtacggtggtgtggggctgggaaaaacgcatctgatgcacgctatcg
gacactatattttggagcacaatccgaccagcaaggtcgtttatttatcgtcggagaagt
ttacgaatgaattcattaatgccatccgggacaaccgcggggaaagtttccggaataaat
atcgcaacattgatattttgctcattgatgatattcaattcattgcgggcaaggaatcga
cgcaggaggaatttttccacacgttcaatgcgcttcatgaggaacgcaagcagattataa

scaffold, {ﬂﬁ%Egﬁi%&g%ﬁ”tctcaagcgatcggccgcctaaagaaattccaacgctggaagaacggctgcgctctcgct

% % scaffold
2 UY Hnotepad++3 44
T

tcgagtggggacttattacggatattcaaccgccagatctggagacgagaattgctattc
ttcggaaaaaggcgcgggcggaaaacctggatattcctaatgaggccatgatgtatatcg
ctaatcaaattgatacaaacatccgtgagctggaaggggcgcttattcgecgttgtcgectt
attcctccttaaccaatcaggatgtcacaagtcatctcgcagctgaggcgttgaaagata
ttatcccgtccagtcgtccaaaaatgatcacgattcaggatatacagcatcaagtcgggg
aattttacaatctacggttggaggattttaaagcgcgtaagcggacaaaggctgtagett
ttccacgacagattgccatgtacctgtctcgtgagctaaccgactattctttgccaaaaa
tcggcgaagctttcggtgggcgtgatcatacgactgtcattcatgcgcacgaaaaaatct
ccaaatccattcaagtggatcaggatctgtttaaagttatcaacagcctaatagaaaaaa
tcaaaaatccaacctgaataagttcagagcctatacacaatttatacacatgtggatagg
cttgattttattagggttacagtgacttatccacatattcagtgcgcctattactattac
taatatattttaaagatatacatcacctaaataaggcccgcgtcaacgcgtgcttgaagg
attaaaacccgtaggaggaacttatgaagatcagcattctgaaaaacgttttgaacgagg
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Total 4782

ﬁ

Prodigal
Total 4394

. =
_




’ =g=
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ﬁi{mﬂéﬂ : gene start end strand
orf 0001 111 1457 +
ToUI 3 PR A 5 A5 off 0002 1644 2786 +
orf 0003 2834 3052 +
orf 0004 3107 4222 +

>orf00001 50 1447 scaffoldl 50 1447
ATGCTTTGGACAGACTGCTTAACTCGCTTGCGACAAGAGCTCTCT
>orf00002 1545 2693 scaffoldl 1545 2693

M E R %S 7%  GTGCGTTTGAAAATCGCTAAAGAAAGTTTACTCAATGTTTTATCC
>orf00003 2708 3790 scaffoldl 2708 3790
ATGCATCTTACGCGCTTAAATATTGAACGTGTGCGTAATTTAAA?
>orf00004 3843 6311 scaffoldl 3843 6311
ATGAGTTCAGAGTCTCAATCAGCCTCTCAAACAGAACAAACCAAT

>orf00001 1 50 1447 scaffoldl 50 1447

MLWTDCLTRLRQELSDNVFAMWIRPLVAEEVEGILRLYAPNPYWTRYIQEN
EQLSEGRVRQVEILVDSRPGSILSSSEQPATTTAALQTAPIPQPTKVKREE
SKSSKKKLLNPQFTFSLEVEGRSNQMAAETCRKVLTQLGASQHNPLEFLYGE
QAVGNALLQAKPNARVMYMTSESEFVQODEFVSSLOKGKVEEFKKNCRSLDLLL
KEASLVEFFYTFNALLDESKQIILTSDRYPKELTELDPRLVSRESWGLSVC
IEILLKKAENSGVDLPRNCALFIAQQVVANVRELEGALNKVVAISRFKGAE
LKDVLAIRARTISVENIQRVVSEYFRIPLKELVGPKRTRIYARPRQLAMGL

TN B R R 2 R 5 4

W J o U= WN =
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o [EFIBLAST 2.2.28+5 {5 7l 5 [N ) 8 1 81 93 9903284 nrdudfs o Th RETERE

KEGGHUIE FETN R B. Swiss Prot¥idl FEThAETER:. GO ik EThhei:
e FIR SN EAE ERERER, S annotation.table.xIs 34,

FE

annotation.table.xls SC1F& %1 & X i BH

NR-tophit
description

Chromosomal
Replication
. Initial

NR-tophit
similarity

Swissprot
description

RecName:
dnaA

Swissprot
similarity

KO/gene

KEGG-gene-
name
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KEGGE T

COGELE

GO

tRNAVTFE

https://Iblast.ncbi.nlm.nih.gov/Blast.cgi

®
BLAST » blastp suite» RID-ZR69174N014
BLAST Results

Edit and Resubmit Save Search Strategies » Formatting options  VDownload

Download

Alignment

” XML ASN.1 JSON Seg-align [HifTableftext) ] Hit

Table(csv) Multiple-file XML2  Single-file XML2  Multiple-file
JSON Single-file JSON

8 sequences (Xoc0001)

Results for: |1:clQuery_255517 Xoc0001(442aa)!‘ (%)

RID ZR69174N014 (Expires on 10-11 21:35 pm)

Query ID Icl|Query_255517
Description Xoc0001
Molecule type amino acid
Query Length 442
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FEDIEREES R

COG_KOG
GO

. KEGG

NR

Swissprot

5] annotation.table.xls

N R4 R
score  HSP-length = %-ldentity  Query-name | Q-length: Q-begin  Q-end Hit-name description
2346 465 100% orf1 465 1 465 | gilaaesgy _Chromosomal
Replication initial
orf2 L. s i e e
orf3 . s e e
orfd .. L i e e
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nriZEVE R http://lwww.kegg.jp/blastkoala/

3 ,/\.J}’ BlastKOALA
N2

KEGG@?E$% | ol | Result

Your BlastKOALA job

COGE?_}I_‘%% Query dataset: 4953 entries

Taxonomy group: (Taxonomy ID: xanthomonas)

KEGG database searched: family_eukaryotes.pep,genus_prokaryotes.pep
Job submitted: Fri May 6 17:27:36 JST 2016

Job completed: Fri May 6 21:37:30 JST 2016

Annotation data |view | Download H(
\VABS Summary Z184 entries (44.1%) annotated
D 3
GOFEFR: s

Functional
category

Unclassified

Environmental Information Processing
|| Genetic Information Processing
| 3 [ Amino acid metabolism

- ¥ [ 7] Cellular Processes
tRNA?_‘II_‘ %% = B Carbohydrate metabolism
~ [ Metabolism of cofactors and vitamins

B Energy metabolism
|| Human Diseases

Enzyme families
W Nucleotide metabolism

See color codes

KEGG Mapper  Reconstruct Pathway
Reconstruct Brite
Reconstruct Module
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KEGG pathway /)25

KEGG (Kyoto Encyclopedia of Genes
and Genomes, HL#BZE KA K HH
B4 & B o i A8 E )
M s 7

BRI P2 H AN ISIAEAE T % B R HE
YEFIRY, ANFRRH =Y miEE A PP
EEJJ*HETJJ\U%I KA i B 2B
THHE o

KEGG ## i + & H)E i 5 SR A
T RATINR GRS T R A
Ve ige, Hlanfiiss. BEEE
ik UL N AR S i A 5 — LB R O A
YRR

| PEPTIDOGLYCAN BIOSYNTHESIS |

Arainosugar retsbolisra }————99 UDP-N-acef =
PER
IP-N-acef
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KEGGIERZE R -

AN or VR4S R

N EE (Ko)
Hh R R ) FE ]

AN FE KR 2

RO 30 2

#uery Ko id(Gene id) Ko name(Gene name) hyperlink Paths

orf00001_K02313 dnad http:/ fwnr path:ko02020; path:ko04112
orf00002_K02338 DPO3E, dnall http:/ fwnrpath:ko00230: path:ko00240:
or£00003_K03629 rech http:/ /v path:ko03¢40

PathWay Pathway_definition number_of_seqs segs_kos/genes_list pathway_inagename
path:ko00830 Retinol metabolism 2 orf01837_1(K00121) : ¢cko00830. png
path:ko00650 Butanocate metabolis: 35 orf00100_1 (K01692) : cko00B50. png
path:ko03430 MNismatch repair 15 orf00002_1 (K02338) : cko03430. png
path:ko00760 Nicotinate and nico 17 orf00046_1 (K0OOTET) : cko0OTRO. png

| PENTOSE PHOSPHATE PATHWAY |

2L RIS AUy Tt 7 52 R RE A8 R 1) X LE L R 7 47) L
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nriZEVE R ftp://ftp.ncbi.nih.gov/pub/mmdb/cdd

A W e A A Wk w8 W W v e W

cdd. info 334 B 2016/6/28 T4-1:
cdd. tar. gz 3.6 GB 2016/6/28 13412:
cdd. versions 39.4 B 2016/6/28 T 4-3:
cddannot. dat. gz 446 kB 2016/6/28 T4-3:
cddannot_generic. dat. gz 252 kB 2016/6/28 T 4-3:
cddid. tbl. gz 4.9 NB 2016/6/28 T4-3:
cddid_all. tbl. gz 5.4 B 2016/6/28 T4-3:
cddmasters. fa. gz 12.0 B 2016/6/28 T4-3:
cdtrack. txt 995 kB 2016/6/28 T4-3:
family superfamily links 1.2 MB 2016/6/28 T4-3:
fasta. tar. gz 332 NB 2016/6/28 T4-3:50:
little_endian/ 2014/12/3 E412:00:
rpsbproc/ 2015/11/6 E£4-12:00:
sparcle/ 2016/9/30 T4-7:55:
| temp/ 2016/9/15 T4-1:38:

tRNAJEFE {4 U R B rpsblast T ELHEAT HOHE47HT, 3EHLCOGSH

Functional categories

KEGGEF

COGELE

GO

—d
3
=]
3
3
3
-
5
|
3
-
5
[
3y
-
3
[
3
L
3
|
3
-
Lub)
b
by

L

1 2y 8 ot

lscidianus hospitalis V1
[scidilobus saccharovorans 345-15
lteropyrum pernix K1
[Caldisphaera lagunensis DSH 15908

Fervidicoccus fontis Kam340
IHvperthermus butvlicus DSH 5456
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IR
COGINBEVFRE  [NFORIATION STORAGE AND PROCESSING

[J] Translation, ribosomal structure and biogenesis

e COG 7\% Clusters| [&] Ria processing and modification
(K] Transcription

E%E‘Z%éﬂ‘{)ﬂﬂ} (L] Replication, recombination and repair

/[\ COG Xﬂ‘&a:_ [B] Chromatin structure and dynamics
M 1933647 T 5 JCELLULAR PROCESSES AND SIGNALING

rTﬂ Mall ~wrela Aeontral ~all Alwviecianm Ahramacama narti 1 anine

A : RNA processing and modification
: Chromatin structure and dynamics
: Energy production and conversion

325 = =

. Cell cycle control, cell division, chromosome partitioning
: Amino acid transport and metaboksm
260 = : Nucleotide transport and metabolism
Carbohydrate transport and metaboksm
: Coenzyme transport and metabolism
: Lipid transport and metabolism
. Translation, ribosomal structure and biogeness
. Transcription
. Replication, recombination and repair
: Cell wallmembrane/envelope biogenesis
. Cell motity

Number of Unigenes

: Posttranslational modification, protein turnover, chaperones

: Inorganic ion transport and metabolism

: Secondary metabolites blosynthesis, transport and catabolism
. General function prediction only

65

, L_Anl L

ABCDEFGHIJKLMNOPQRSTUVWYZ

: Function unknown

: Signal transduction mechanisms

¢ Intracedlular trafficking, secretion, and vesicular transport

. Defense mechanisms

. Extracellular structures
. Nuclear structure
; Cyloskeleton

Function Class

L 34
E@ y
PLX T

FE ]
125,
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COG

COG ( Clusters of Orthologous Groups of proteins ) JERE4E R

A orfffjcogii Be4h i, HXT45 5, cogdms, cogirZ

Start-of-

Hit description

replication
........... initiator -

COG/KOG/N
OG_group

group_desc
ription

group_cate
geries

coverage

identity
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1 2y 8 ot

T #iInterProScan H.H1 1k 41 Fllpanther-data-9.0 % 4z £

http://www.ebi.ac.uk/interpro/search/sequence-
search

This website uses cookies. By continuing to browse this site, you are agreeing
out more, see our Terms of Use.

EMBL-EBI

NN o
B
Protein sequence
Home | Search | Release notes ‘ Download | About InterPro | Help | Contact

By sequence REEsLIgETaRelgeslid=toal g=}

InterProScan sequence search

This form allows you to scan your sequence for matches against the InterPro protein signature databases,
Enter or paste a protein sequence in FASTA format (complete or not - e.g. PMPIGSKERPTFFEIFKTRCNKADL
length of 40,000 amino acid long.

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

Analyse your protein sequence
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GOIJHETERE

e GO &R AR Gene Ontology W45 . HTAFRPIF. ASEEHEEH
[T RN E P EAEY) PRI IBFAZER, AR
AR B, AW oK TR B O K= B TRl ARG 11 25 0 i AR KA
Z AR A, 1M Gene Ontology Wi H ) H KAt 28 T Frififix a4 1) 7R
&, JTEAZ.

o GO FEBXRITN 3 NZHNE:
* Cellular component 4 2H 77 ]
 Molecular function 43 ]j&E
* Biological process A7t FE
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//

GO ( Gene Ontology) /f%%é%%

eorf00001. 1
orf00001 1
orf00001 1
et A
00001, 1
orf00001 1
orfO00001_ 1
orf 00001 1
erH00002; 1
orf00002 1
orfQeo02: 1
orfo0062 1
orf00002 1
orf00002 1
oxrf0e002. 1
orf00002 1

O 10 51 e b e
: 0005524
: 0003688
0006270
0006275
:0005737
0046809
RE33'.6-1.15
GOz 0005737
GO:0006261
GO:0003887
GO:0090305
GO:0003677
GO:0008408
GO:0009360
BEZ2% il

chromosomal replication initiator protein

VWONOUBdWN

dna polymerase beta subunit

P RRERRRRP
O WNEFEO

GO: 0009055

VOB WN

molecular function
molecular function
molecular function
molecular function
molecular function
molecular function
molecular function
molecular function
molecular function
molecular function
molecular function
molecular function
cellular component
cellular component
cellular component
cellular component

electron carrier activity
protein binding transcription factor act
binding GO:0005488 1023 orfO3517 1 (G
transporter activity GO:0005215 256
catalytic activity GO:0003824 1354
metallochaperone activity GO:0016530
enzyme regulator activity GO:0030234
molecular transducer activity GO:00600
structural molecule activity GO:00051
receptor activity GO:0004872 32 orfto
nucleic acid binding transcecripbtion ‘facto
antioxidant activity GO:0016209 n 5
virion part GO:0044423 a4 orf02220 1 (G
extracellular matrix GO: 0031012 2
extracellular region part GO:0044421
organelle GO:00432206 105 orf0426. 1 (G




oy
) \.\xv\\w L
9y O

molecular_function

(W

nponent

cOfr

¢

cellular

biological_process

sauab jo Jusoied




II =
() meLi No.4-- 2k B 72 ££-tRNAFRNA

nriZEE ke http://selab.janelia.org/tRNAscan-SE/

A1 FUW VIUKLUW L1A0T LU LWL LIUMWIOWGLL UL LULALLY; FUW VALl 50 L LT UINLL DU VT L UME VS AL} W LAl LLllTS.

VoYL Analyzing tENAs in a published genome? See our own tRNAscan-SE analyses of completed genomes
KEGG/F 1+ %

Database

Need some example tRNA sequences to try?
Search Node: | Default v Source: |Bacterial

COGE?E%% Format:

¢ Standard formats (FASTA, GenBank, EMBL, GCG, IG)

Raw Sequence
Sequence name (optional): (no spaces)

AJA) 3 X ‘
GOEYJI_;I‘E:F Paste your query sequence(s) here: | Run tRNAscan-SE |

tRNA/rRNAJERE

(Queries are limited to a total of less than 5 million nucleotides at any one time)

| Clear Sequence |

orsﬂmﬂ;afﬂe:iﬁﬁk#‘$ﬁﬁﬁﬂﬁﬁ

¢ Show results in this browser.
Receive results by e-mall instead:
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o 73 A FEAS [R] 0 SR04 3o 22k PR A P A5 B rRNA AT ERNA B3E4T 1000

B [F4H rRNA Tl g i3

Sequence name Begin End Attribute

chromosome | 1599857 1601338 . 165 _rRNA
chromosomel 1795464 1795573 5S rRNA

chromosomel 1795791 1798693 23S rRNA
chromosomel 1799466 1800947 165 _rRNA
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‘\\ Y :I:
tRNAVERESE R
1 Sequence tRNA Bounds tRNA Anti Intron Bounds Cove
2 Name tRNA# Begin End Type Codon Begin End Score
. ——— _— =l _—— et N
4 scaffoldl 1 20010 20086 Ile GAT O 0 98.53
. 5 scaffoldl 2 20142 20217 Ala TGC O 0 89.91
BT A TtRNATE 3 6 scaffoldl 3 180647 180723 Ile GAT 0 0  98.53
7 scaffoldl 4 180779 180854 Ala TGC O 0 89.91
8 scaffoldl 5 285811 285886 Thr TGT 0 0 94.17
AN a5
éﬁiﬂg{i){_ﬁ: Ei;%x& 9 scaffoldl 6 285943 286026 Tyr GTA O 0 62.89
10 scaffoldl 78 286064 286139 Gly TCC O 0 91.76
. 11 scaffoldl 8 286153 286227 Thr GGT O 0 83.04
f#éiﬂ! i scaffoldl 9 287641 287716 Trp CCA O 0 81.08
13 scaffoldl 10 343663 343747 Leu GAG O 0 59.44

W scaffoldl.trnal (11747-11823) Length: 77 bp
2 Type: Ile Anticodon: GAT at 35-37 (11781-11783) Score: 88.31
3 * I e | x | * | * ] * | * | *
4 Seq: GGGCCTATAGCTCAGGCGGTtAGAGCGCTTCGCTGATAACGAAGAGGtCGGAGGTTCGAGTCCTCCTAGGCCCACGA
BSETr: P25, DD o i RGP aiminsn = o S T DI e smmimie | m L G EEL T L 4
6

tF{Pq/\EK]——‘éiié%gijg 7 scaffoldl.trna2 (11948-12023) Length: 76 bp

G 8 Type: Ala Anticodon: TGC at 34-36 (11981-11983) Score: 86.37

9 * ] * | * I 2 | * I * | * | &
10 Seq: GGGGCCTTAGCTCAGTTGGTAGAGCGCTGCCTTTGCAAGGCAGATGtCAGGAGTTCGAATCTCCTAGGCTCCACAA
L BB RS Dt 5 S > 3 N S LKL PO T s o 5 L v v o 0 3 5 B> LG CELCCE LG C G I
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http://www.repeatmasker.org/cgi-bin/WEBRepeatMasker

TITUTE FOR

Systems &
BIOIOgY RepeatMasker Web Server

RepeatMasker screens DNA sequences in FASTA format against the Repbase-derived Re
returns a masked query sequence ready for database searches. RepeatMasker also g

Reference: A.F.A. Smit, R. Hubley & P. Green, unpublished data. Current Version:

Check Current Queue Status

http://tandem.bu.edu/trf/trf.html

Sequence:
Tour data must be a DNA sequence in FASTA format. (See for details)
Choose one of the following ways to send your data:

1 ® [pload a file from your directory.

RN | REFE A

Cut and paste sequence.

| Submit sequence | | Clear the information |
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HEFPHI AR RAAFE BB 50 55 AN [F) 2 1) 51 A2 A kAT T

ID SSR nr. SSR type SSR size start end
scaffoldl p3 (GEGA)S 15 250365 250379
scaffoldl p3 (Ger)s 15 2910168 291030
scaffoldl pl (T)10 10 1164046 1164055
scaffoldl p6 (AGGTTC) 8 48 2274148 2274195
scaffoldl pl (A)10 10 2886284 2886293
scaffoldl pl (A)10 10 3481624 3481633
scaffoldl p6 (GAAGGT) S 30 3568094 3568123
scaffoldl pl (A)10 10 3736597 3736606
scaffoldl p6 (TGATGG)1l1l 66 3836161 3836226

SSR Tl 25 R

W0 o U1 WN =
O W J o U1 WKN -

9
0

PRI IR TR ESE S

##gff-version 3

scaffoldl TRF TandemRepeat 17513 17821

scaffoldl TRF TandemRepeat 346619 346667
scaffoldl  TRF TandemRepeat 585197 585263
scaffoldl  TRF TandemRepeat 586446 586876
scaffoldl TRF TandemRepeat 660190 660353
scaffoldl  TRF TandemRepeat 660204 660349
scaffoldl TRF TandemRepeat 660237 660358
scaffoldl  TRF TandemRepeat 660192 660349

ID=TRO01;PeriodSize=9;CopyNumber=35.0;PercentMatches=100
ID=TR02;PeriodSize=24;CopyNumber=2.0; PercentMatches=96;
ID=TR03;PeriodSize=24;CopyNumber=2.8;PercentMatches=86;
ID=TR04;PeriodSize=30; CopyNumber=14.4;PercentMatches=92
ID=TR05;PeriodSize=21; CopyNumber=8.6;PercentMatches=73;
ID=TR06;PeriodSize=42;CopyNumber=3.7;PercentMatches=76;
ID=TR07;PeriodSize=54; CopyNumber=2.3;PercentMatches=87;
ID=TR08;PeriodSize=75;CopyNumber=2.1; PercentMatches=90;

W O ~J o Ul & W N -
+ + 4+ + + + + +
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& 27 A7 ER: (CARD)

ORF_ID CONTIG START STOP ORIENTATION ARO 4RO_nane ARO_category

orf03436_1 scaffoldl
orf00809_1 scaffoldl
orf03955_1 scaffoldl
orf02216_1 scaffoldl

3149516 3147771 -
792431 791754 -
3609431 3658462 -
2042968 2041106 -

&5 /1 FEKFRE (VFDB)

Score HSP-Len %-Simil Query-Name

148 139
148 180
311 492

92% orf00015_1
47% orf00057_1
46% orf00074_1

ARO:3000776  adeC efflux pump conferring antibiotic resistance, tetracycline resistance gene
ARO:3000535 macB efflux pump conferring antibiotic resistance, macrolide resistance gene
ARO:3003577  PmrE gene altering cell wall charge conferring antibiotic resistance, polymyxin resi
ARO:3000617, mecC, mecantibiotic resistance gene cluster, cassette, or operon, antibiotic target repl

Q-Len Q-Begin Q-End Hit-Name Description
440 38 176 VFG038255(gi : 469821 (pbpG) D-alanyl-D-alanine endc
457 7 175 VFG011688(gi:12161:(CJT81176_1422) capsular biosy
556 88 547 YFG016546(gi:42561! (tnp) IS1634CB transposase [Ca
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Class Genes_Count Genes_List Class_Definition
GH 32 orf00020_1, Glvcoside Hydrolases

GT 26 orf00404_1, Glvcosyl Transferases " A
PL 0= Polysaccharide Lyases CAZy;f&?EE@ =

CE 20 orf00271_1, Carbohydrate Esterases e e P i
A4 4 orf00410_1, Auxiliary Activities FEH /KRGS (GHs)
CEN 14 orf00180_1, Carbohydrate-Binding Modules ME{F4LF20E25 (GTs)

Family Genes_Count Genes_List Class Class_Definition z*ﬁ%ﬁﬁﬂ (PLs)

AA3 orf00410_1 A4 sduxiliary Activities

Ahd orfOl556_1 Ak Auxiliary Activities PWEKAL B YIlERE2E (CEs)

AAG 1832_1, orf00 Al Auxiliary Activities

CENMS0 688_1, orf02  CBM Carbohydrate-Binding Modules rENAL SR (AAS)
CBNM&3 orf01402_1 CENM Carbohydrate—Einding Nodules

CEMES orf01739_1  CBM Carbohydrate-Binding Modules N RRF

CE1l 031_1, orf0l CE Carbohydrate Esterases

CE10 964 _1, orf02 CE Carbohydrate Esterases

CE12 orf00641 1 CE Carbohydrate Esterases

CE1l4 269_1, orfo4 CE Carbohydrate Esterases

CE3 , orf02367_1, CE Carbohydrate Esterases

CE4 1640_1, orf00 CE Carbohydrate Esterases

CET orf006838_1 CE Carbohydrate Esterases

CES orf03758_1 CE Carbohydrate Esterases

GH1 803_1, orf03 GH Glycoside Hydrolases

GH109 ,orf01230_1, GH Glvcoside Hydrolases

N e |

=
AN

L e e S R R S R N
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\ AL RN

EAEME BRI ERIR AR R A, AT A B AR A B AR ORI R . SR HE
BETTBAT R TR 4IRS, AR T A R Ty kAT B E 1G5 ﬁﬁ'ﬁéﬁﬂﬂﬂﬂﬁ%

Prophage Region Host Chromosome

b - ~ + Prophage Region
w W
" auR ‘Excision

anl. e i
lntegratlonf el atB- T

> >

Y/ 2\

ID Length  Completeness Position Possible phage GC%

Host Chromosome

chromosome1[1961485-1
22648bp incomplete 984132] PHAGE_Acanth_mimivirus_NC_014649(4), ... 58.15

¥ IDBIERHASES Length FRIHAVRIERRFICE ;Completeness Se¥EE ;Position FEMEIGBIRRAF{E ;Possible
phage : $UEFEFSZEEFEFSID S ; GC% : GC ZA.

®LH-1 attL (959 267-959,328) DLH-2 attL (1 400,311-1,400,382)
MACCTCACTCGCTTCACTTTTCACAAGCCGTTATATACCTG ! ; ACTTAGAAAAATAAAAACCCCTTACATTAATATGCTGTTAAATCAAC

QLH 1 aztR (998 034-99E€,095) OLH 2 attR (1 437, 638 1,437,709)

GGGATTTTTCGCACGTGT TCAACTGTCACTCGCTTCA T WC AN [ TGTGACTCCAGATAATTCCCAAATCACT TAGIAAAMATAIARACCCET

PLH~1 attB PLH-2 attB

AAGCGAATTGTCGTGAGT ALCCTCACTCGCTTCA TTTACAAGCTGTCTATAT? AAAAGTAGAGTTTAGATCTTATATTACT TAGAAAAATAAAAACGCGTCAR

®LH-1 attp DLH-2 attP

GGGATTTTTCGCACGTGTTCAACTGTCACTCGCTTCACTTTTCACAAGCCGTTATATACCTG TGTGACTCCAGATAATTCCCAAATCACT TAGAAAAATARMAACCCCTTACATTAATATGCTGTTARATCAAC
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® I EAR T http://phast.wishartlab.com/index.html

>1.864985 882644

>2.1240470 1255087

=W N

TR PR A B e 5145 2 >3.1688974 1722093

~J] o U

>4.2241487 2263990

(60)]

BN AT B R 5 21 VR REAS B

1 REGION REGION_LENGTH COMPLETENESS(score) SPECIFIC_KEYWORD REGION_POSITION
2 117.6Kb intact (100) terminase, tail, po 864985-882644

3 2 14. 6Kb incomplete (60) transposase, termi 1240470-1255087
4 3 33. 1Kb intact(120) head, capsid, recom 1688974-1722093
5 4 22. 5Eb incomplete (60) capsid, head, porta 2241487-2263990

TACTTATGAAATATACGTGCTTTATCACGTTC

TGTTAGATGTCTGTGATGGGCAACCAATAGT?

GCTCTAAATTGAGCGCTTTTTATTAAATTCAZ

CTTTTAAACGAATAGCAATAATCTTGTCGGAT

NOST_COMMON_PHAGE_NAME (hit_genes_count)
PHAGE_Psychr Psymv2 NC_023734 (4), PHAGE_Bwz
PHAGE_Psychr_pOW20_& NC_020841(6), PHAGE Ac¢

PHAGE_Acinet_vB_ibaS_TRS1_NC_031098(16), Pt
PHAGE_Psychr_pOW20_A_NC_020841 (6}, PHAGE_P¢
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BRI ERE, AFEBRREHZ RETE S MR RS, X
I REFE A 2 PAEE DR 5 TS (A7 T 2 A

SN By ot RAR

Island Island Gene
Method Locus
start

start end
Predicted by at
258539 275983 - orf00255 258881
least one method

Predicted by at
275983 744¢ orfD0256 260438

least one method
3 Predicted by at _ :
275983 orf00257 261306
least one method

Gene
Strand Product

end
259927 integrase

DNA-bindin

260656
¢ protein

hypothetical

261485
protein

1k

—_—a
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1
2 17506
AR G
EECEELE T
7 61516
VTANY 2 21212
1
2
3
4
5
6
REBHFIEE
0
11
122

FLPR B AR R DRI 2 b (A B AT

Island start

Island end Length Method Gene name

Gene ID Locus

Gene start Gene end

Strand Product External .

24809 7303 Predicted by at least one method orf00015 17506 17880 -1
24809 7303 Predicted by at least one method orf00016 22931 23299 -1
24809 7303 Predicted by at least one method orf00017 23881 24210 1
24809 7303 Predicted by at least one method orf00018 24267 24809 -1
66167 4651 Predicted by at least one method orf00055 61516 62811 1
66167 4651 Predicted by at least one method orf00056 62835 63614 1
66167 4651 Predicted by at least one method orf00057 63691 64671 -1
66167 4651 Predicted by at least one method orf00058 64770 66167 1

hypothetical protein
MULTISPECIES: hydrola
hypothetical protein
flavoprotein [Acineto
hypothetical protein
glycosyltransferase g
hypothetical protein
hypothetical protein

>17506_ 24809 7303
TAATATTTCTTTGGATTCTTTGGATTCTTTGGATTCTTTGGATTCTTTGGATTCTTTGGATTCTTTGGATTCTTTGGA
>61516_ 66167 4651
TGAACTTAATTCATAAATTAAAAAATGATCCTAGAATTAGAAATTCCCTATGGATGCTTATTGAAAAGGCTCTATCAT
>219864 225778 5914
TGAGTCAACCTGAACAATGTTGGTATATCAGAACTCCCATTCAGCAAGGGGAAATATTTTCATCTTGGTTGATCCGTT
>752886 762163 9277
TGAGTAAATTTATAAAGTCTTTAGCAATTTTTGCAGCTTCTGCTCCAATCATTAATAATAAAGCCACTGCTGCTATTC
>955887 960835 4948
TATCTTTGCTTATTAGATTGTGAAAGAAGTGATGCCGCTAGTGATTTTGTAGTATCACTATATTTGTCACTTTGTAAT
>1019913 1024589 4676
TGTTTAATCTAATTGCTAGATTAAATGATTTTATTGAgFéTTTAAGCTATTACACAAGCCAAGTGTCTCCAGATCAGC
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CRISPR & —H & 2 AN = 2 K75 1L 7 51, ERFH 02—
$62) 30bp [)"spacer DNA". 7EJF%4YH, CRISPR &2 4% R4 11k
F, R ARSI IORE AT 1 7 51 B HE Pt/ FH . CRISPR BRI FHFAENAR
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2% iik: Comparative genome analysis identifies two large deletions in the
genome of highly-passaged attenuated Streptococcus agalactiae strain YMO0O01
compared to the parental pathogenic strain HNO16
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##Gene ID

##Length(aa)

##5ignalP

##Description: D value is the score that is used to discriminate signal peptides from non—signal peptides;if D > D-cutoff, S

ERcZil
T 45

O =1 0 01 W~ Q0 DN -

Gene ID Length(aa) SignalP Description

orf00001_1 465 NO D=0.121 D-cutoff=0.570 Networks=SignalP-noTN

orf00002_1 382 NO D=0. 213 D-cutoff=0. 570 Networks=SignalP-noTHi

orf00003_1 360 NO D=0.186 D-cutoff=0. 570 Networks=SignalP-noTH

orf00004_1 822 NO D=0.102 D-cutoff=0. 570 Networks=SignalP-noTl

orf00005_1 130 YES Cleavage site between pos. 24 and 25: AFA-AD D=0.912 D-cutoff=0.570 Networks=SignalP-noTNi

##Gene ID
##Length(aa)
##Nunber of predicted TMHs: The number of predicted transmembrane helices.
##Exp nunber of A4s in TMHs: The expected number of amino acids intransmembrane helices. If this number is larg
##Exp number, first 60 Ads: The expected number of amino acids in transmembrane helices in the first 60 amino a
##Total prob of N-in: The total probability that the N-term is on the cytoplasmic side of the membrane.

TN N ##POSSIBELE N-term signal sequence: a warning that is produced when “Exp number, first 60 &4s” is larger than 10

E%?H;%é%§1égigﬁiiﬁ{m” ##Topology: eg. outside:1-316:FTMI-316 1 EEERTERES

Gene ID Length{azNumber ofExp numbeiExp number, first 60 AAs Total prob of N-in POSSIELE Topology
orf 00001 _ 465 0  0.00373 . 00079 . 00324 NO outside:1-465;
14 orf00002_ 382 0.0019 . 00046 . 01462 NO outside:1-382;
15 |orf00003_ 360 . 06113 . 05451 . 02155 NO outside:1-360;
16 orf00004_ 822 . 01247 0 . 00058 NO outside:1-822;
17 orf00005_ 130 . 49197 . 49197 . 39433 NO outside:1-130;
18 orf00006_ 185 . 09714 . 81436 . 97066 YES inside:1-20; THhelix:
19 orf00007_ 643 . 07283 .07214 . 00359 NO outside:1-643;
20 orf00008_ 334 . 29315 . 96176 . 38004 NO outside:1-334;
21 orf00009_ 335 .81193 . 78049 0. 2327 NO outside:1-335;

0
0
0
0
0
0
0
0

0
0
0
0
3
0
0
0
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Deletion 1, 5832 bp Deletion 2, 11115 bp
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225 Hk: Comparative genome analysis identifies two large deletions in the
genome of highly-passaged attenuated Streptococcus agalactiae strain YMO0O01
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Pp 1A00316
Pf Q2-87 (5039) Pp_KT2440

Francisella Mycobacterium

(5722)
Pp_HB3267

Burkholderla Salmonella q@ b (5292)
Pf AS06 6
) Pp H8234

Pf SBW25 6357)

(5921) Pp W619
(5182)

22 W Hik: Analysis of pan-genome to identify the core genes and
essential genes of Brucella spp.
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== Pan-genome

== Core genome
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Fig. 6 Relationship between core genes and essential genes. The

core genome comprised 1710 clusters, and we selected one gene as
Nmuber of EOROmES representative of each cluster. The number of homologs found in the

DEG was 1252. The number of persistent nonessential genes that
beloag to the core genome but are not essential genes was 458 (1710-
1252)

22 W Hik: Analysis of pan-genome to identify the core genes and essential
genes of Brucella spp.
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flhLA B QPNM fliEF G H | J
PKB_2507-2522

fliR fis figMN

PKB1634_1697 “
figBCD E F GHI J K flic fliD ST \ flhA F fleNcheYZ A cheW flhB

ill HIIIIIII-I-IIIIII IIII-IIIII \ I-III II-IIIIII"II

/

ﬂgABCDEFGHIJ K L

PKB_3936-3947 30 40 50 60 70 80 90 100

fiIRQPON ML K
0 PKB_5268-5269 2kb
flhB motB A

225 W Hk: Comparative genome analysis of Pseudomonas knackmussii B13, the first
bacterium known to degrade chloroaromatic compounds
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=5

JHe T B R PR B 2 DR

T A BRI 2H v g DL TR A
T4 H R ZH SNP 1

il
65 P. stutzeri DSM 4166 [NC017532.1] (97%)

100 P. knackmussii B13
95 |:P. denitrificans ATCC 13867 [NC020829.1] (99%)

P. aeruginosa PAO1 [NC002516.2] (97%)

68

D

69 ||

P. mendocina NK-01 [NC015410.1] (97%)
P. fulva 12-X [NC015556.1] (96%)
P. putida KT2440 [NC002947.3] (96%)

991 P. entomophila L48 [NC008027.1] (96%)
—— P. fluorescens Pf0-1 [NC007492.2] (95%)

P. synxantha BG33R [NZCM001514.1] (95%)

49

P. protegens Pf-5 [NC004129.6] (95%)
W‘: P. syringae pv. tomato str. DC3000 [NC004578.1] (94%)

Escherichia coli MG1655 [NR102804]

22 W jik: Comparative genome analysis of Pseudomonas knackmussii B13,
the first bacterium known to degrade

chloroaromatic compounds
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cladel

Pseudomonas putida S16 Pseudomeonas putida GB-1

Psewdomonas purida HB3267 P):'(':‘m,‘;“'(',‘:"a’: ';,'"",l"",: IRIRD-I

—_— A} N, Y
- %[I] 5 I‘ . Pseudomonas purida H8234 X ; sP.sem/umunm;ml:du KT2440

Psewdomonas purida W619 : ! A putida 1A00316 } cladel_a

BT H A [N Bl 22 B LA A
BT A2 b P8 DL DR
BT A L K ZH SNP

Psevdomaonas flvorescens PO-1

Psendomonas fluorescens SBW 25

Pseudomaonas fluorescens AS06
Pseudomonas protegens CHAQ
Pyesdomonas protegens PI-3

] clade2 b
Pyeudomonas fliworescens F113
clade2 a
Pseudomonas fluovescens Q2-87

clade2
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BT H A [N Bl 22 B LA A

FeT R A b s UL R A
BT A L K ZH SNP

100 SNPs

22 Hk: Evolutionary dynamics of methicillin-resistant
Staphylococcus aureus within a healthcare system
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Pseudomonas knackmussii B13
6,167,895 bp
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226 Hk: Comparative genomic analysis of clinical and environmental strains provides
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