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O Microbe P integrates lots of data related to microbes.
Especially, we integrates the microbial data that can be linked to genomes.

r Microbe D8 2
o JP
O Microbe
’ http://microbedb.jp/ 4
I R
Ontology e
# >k OY— BES—LOFERILHRIL =)

Environment
Ortholog: MBGD a7 Taxonomy: i_"_ |[ _'_j: Metadata:
e = 7" NCBITaxonomy , = INSDC SRA
i - | [ .\ | 8 : -
B \:; - 'w BT == . I .- MBOARTF—3
3 =+ Genome: GTPS/RefSeq
e —— T = . Metagenome:
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refseq RefSeq Prokaryote/ LT —%4 DBCLS 550,273,744
mbgd MBGD OrthologT—% HAE 291,714,037
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iFLA Ortholog Ontology (OrthO) M BaH&

owl:Class
:Resource
_______ :Dataset
------- : :Group
L :HomologGroup
_______ :OrthologGroup
....... :ParalogGroup
_______ :SequenceUnit
------- :Gene
_______ :Protein
------- :‘Transcript
_______ :Organism
owl:ObjectProperty — :Taxon

:relation

:groupMembershipRelation

:inDataset

:member

....... :pairwiseRelation

L :homolog
:ortholog
------- :paralog
------- reference
------- :crossReference
_______ :gene
....... :protein
....... :transcript
........ :organism

owl:DatatypeProperty i

- :taxon

_______ :groupValue

[ —— :groupScore

_______ :memberValue
|

:memberScore

— 07 {5 DRDFE

RDFARMBGD [ZX%t9 BSPARQL queryDR—4A)LH Ak

MBGD SPARQL Search

MBGD | Ontology | RDF Archive | Documents

SPARQL Query
|_Asimple example |

PREFIX orth: <http://purl.jp/bio/1l/orth#>

SELECT *
WHERE {
?group a orth:0rthologGroup
}
LIMIT 10

| Search |

MBGD RDF Model (Click to Magnify)

[ o e o)

it e P e

T —— /')‘_\ !

Back-end of this search page is powerd by Virtuoso Open-Source Edition 7.1.0 .

The content is available under Creative Commaons Attribution Share Alike unless otherwise
noted.

Examples (Click to Execute)

- List of ortholog dataset

PREFIX orth: <http://purl.jp/bio/ll/orth#>
PREFIX dect: <http://purl.org/de/terms/>
PREFIX pav: <http://purl.org/pav/>

SELECT ?dataset ?description ?derived from
WHERE {
?dataset a orth:Dataset ;
det:description Pdescription ;
paviderivedFrom ?derived_from .

}
ORDER BY ?7dataset

* Search from group descriptions (“thiamin*")

PREFIX orth: <http://purl.jp/bio/ll/orth#>
PREFIX dect: <http://purl.org/de/terms/>

SELECT ?dataset ?cluster_id
(COUNT( ?member) AS ?size) 7description
WHERE {

?group a orth:0rthologGroup ;
orth:inDataset ?dataset ;
det:identifier ?cluster_id ;
det:description ?description ;
orth:member ?member

?description bif:contains '"thiamin*""

ORDER BY 7dataset DESC(?size)

- Application1: GO annotation using orthologs (uniprot: K9Z723)

define input:inference "mbgd"

PREFIX dect: <http://purl.org/de/terms/>

PREFIX orth: <http://purl.jp/bio/ll/orth#>

PREFIX mbgdr: <http://mbgd.genome.ad.jp/rdf/resource/>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX mbgd: <http://purl.jp/blo/ll/mbgd#>

PREFIX uniprot: <http://purl.uniprot.org/uniprot/>
PREFIX goa: <http://purl.ijp/bio/l11l/goa#>

PREFIX skos: <http://www.w3.org/2004/02/skos/core#>

SELECT DISTINCT ?cluster_id ?gene_id ?organism
?evidence ?go
WHERE {
?group a orth:0rthologGroup ;
orth:inDataset mbgdr:2014-01_default ;
det:identifier ?cluster_id ;
orth:member/orth:crossReference+ uniprot:K92723 ;
orth:member/orth:gene Z?gene
?gene mbgd:uniprot Zuniprot ;
det:identifier ?gene_id ;
orth:organism/rdfs:label Porganism .
Zuniprot ?goa ?go_id
?goa rdfs:subProperty0f+ goa:goaExperimental ;
rdfs:label ?evidence .
?go_id skos:preflabel Zgo.




BHELI-=A > rOD—

FALDO (Feature Annotation Location Description Ontology)

— 7/ LD Ffeature D EFHZ LRI 5= DA ~OD—
(w/BioHackathon)

INSDC Ontology

— INSDCITU K MDfeature&qualifierDRA—LEEHR D F-H DA O
<>—(w/DBCLS)

MCCV (Microbial Culture Collection Vocabulary)

— BT A& T 50D raD—

MEO (Metagenome/Microbe Environmental Ontology)

- HEOERIREZHERT H=HDF O —

PDO/CSSO (Pathogenic Disease Ontology with Symptom)

— ?:ftlﬂD?bfﬁI%E:'@'F&%ﬁ@'l%#ﬁH&U@%ﬁwﬁﬁ’éﬁﬁbf:ﬂ'
koo —

GMO (Growth Media Ontology)
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| [ Search J

: pshA

1 Streptococcus glycerinacens
ing: Escherichia coli O157:H7 str. Sakai

: hot spring

T rumen

:  Bifidobacterinm
e: Cholera

: GAF
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Stanza Example Feature

[hitp:/purl.obolibrary.org/obo/S0_NM0704]

dbxref httpedfwww nebinlmonih.gov/gens/8976424
feature_gene pelC

feature_locus_tag TMO576

. Gene Annotation location 605923 610026

isPartf hitp/genome dbiunid/hdd48ed 7-00ef-2203-%adb-fdaTde 39078
type http/fpurl.obolibrary org/obo/S0_0000704
kahel TMO576

[hitp:/purl.obolibrary.orgiobo/S0_NM0316]

dbxref httpefwww nehinlmonih. gov/gens/897644
dbxref hitpefwww nebinimonih.govinuecore! 1 5643342
EXOTS nod2iD: D7 1582
Ortholog
1D Genome Description UniProt [ GIPS RefSeq
aac AACT 1427 ; .DN.\ polymerase IIT. | YP CEWWI2 AACI ACIDOCALDARIUSDSMA446:5T2344 NC_013205.1
subunit alpha
wiACEAR 1599 M .DI\'-A polymerase IIT. | YP O03828170.1 ..\‘\R.\ DSMS501:5T103
catalytic subunit, PolC
wpe
. ackACL 0247 el DNA polymerase I YP 19.1 AINEUS ALAL PGBASTSEE NC_010163.1
= Ortholog list s |
L AFLY 1700 afl DNA polymerase Il YP 0023160046 1 BIGGEQ AFLA WK 1:ST2505 NC_011567.1
PolC
afnACFER 1370 .ﬂ .DNA polymerase 1T | YP 0033990451 ..\E-'F.R DSM2 ST1519 NC_013740.1
subunit alphi
amt AMET 2678 {amt DNA polymerase IIT | YP 0013204891 AGTRI2 AMET OYMFE:S' NC_009633.1

subunit alphi

Ll

Genome
length 18607235
location 1. 1860725
molecularType genomic DN A
organism Thermotoga maritinea MSBS

SEquence httpet/genome db/uuid/bad48od 7-00ef-2203-9adb-fda7de 39078 fasta
+ Genome Informati ¢
enome Intormation e e
strain MSBS&
version NC_000853.1
maodified 2012-02-13
type hupipurl.obolibrary.orgiobe/'SO_0000340
type httprfpurl ebolibrary orglobe/SO_0000988

COmment Thermotoga maritima M3BS chromosome, complete genome.



Stanza Example

* Taxonomic composition
of 16S rRNA gene amplicon
sequencing analysis

*Functional and taxonomic
composition of a
metagenome sample

Taxonomy Composition

superkingdom

Sample Function

U



FRE T —K: lake

lake

MEO OWL

BE#—MEO~wE >4 RDF
meo:pond is_a meo:lake H Strain_A mccv:isolation_source meo:pond

DEOEA A —ZFN LI

MR R EELT

Strain_A

lake B & D
7 ) LNFRER

lake HED AR /) LY T )L
TEWNF—vORY

lake EH 3
YL S

Seanch
A H JP
g O Microbe
4. - . :
Ortholog Abundance in Environment Ll
Ortholog Name Description Hit Count Number Name From
o Description 279 groEL Chaperonin, groel protein 0.505158
Gi09828 |lake P Production of
- 112 B Acetolactate synthase large subunit thiamine 0.250808 o Natronococcus Soil from shores of maltatriose
Gi0s831 |lake pyrophosphate :BEI:' amylolyticus Kanai et the Lake Magadi, 37 formi
Gi09841 |lake 151 3 Acetolactate synthase large subunit thiamine p— "9 a1 1005 Kenya orming
51 ; -
Gi12111 |lake pyrophosphate Galphaj-amyl
Gc01055 freshwater lake 19342 ydiP C-5 cytosine-specific DNA methylase protein 0.155533 Soil, the shore of
JCh Streptomyces rameus  Lake Inawashiro, Production of
Gec01057 freshwater lake 732 dnak Molecular chaperone Dnak 0.0685482 y . a v . 28 .
- 11574 Shibata 1959 Fukushima Pref., streptomycin
Gc01302 freshwater lake 3522 Yk Short-chain dehydrogenase/reductase SDR 0.0515464 Japan
Gc01334 freshwater lake 1073 nuoM Pn_:utun—translocaﬁng I*J_ADH-qu'lnone 0.0446604 Defftia acidovorans Proxduction o
Gec01372 freshwater lake oxidoreductase subunit M ICM (den Doorenand de  Lake Biwa, Shiga 0 (a"?'h L;D':nbu
GeD1760 freshwater lake 294 glgC Glucese-1-phosphate thymidylyitransferase 0.0440619 10172 Jona 1926) Wen et al. Pref.. Janan yorony
At 070l nbuintor lnien 1782 |ureG Hydrogenase nickel incorporation protein HypE  0.0438833

flake FH & 0)\

A216SH >

TILDEY

PR i
B

Domain

{[»]

SRS000380
SHRS160184
SR5160183
SRS160185
SR5160184

c@enarReT

cronpary O

Title Name

no fitle freshwater metagenome
Lake Lanier metagenome by iluminaat T2 freshwater metagenome
Lake Lanier metagenome by illumina at T1  freshwater metagenome
Lake Lanier metagenome by illumina at T3 freshwater metagenome
Lake Lanier metagenome by illumina at T4  freshwater metagenome

I aka | aniar matanannma

o
- o s

frachuatar matanannma

waecwse O

i
E

conal vent chims
itk L) -

S i

ot apring

i e fegtare O

Envircnment

pond, fresh water, aguaculture,
lake, fresh water, lake water,
lake, fresh water. lake water,
lake, fresh water. lake water,
lake, fresh water. lake water,

laka frach wotar lala watar

3 cmmstnd et
e et (3

lake &4t
DEBED
MEOHT
DIERS
%

17



Stanza categories in MicrobeDB,jp

Gene Definition

Gene Publication Sample Function

Ortholog Definition Mapping to Environment (Chromosome)
Mapping to Environment (Plasmid)

Gene Annotation
Ortholog Group Members
Ortholog Cluster

Genome Information
GTPS Gene/Genome Feature
RefSeq Gene/Genome Feature

Ortholog Abundance among Environments
Ortholog Abundance in Environment

Disease Definition
Environment Definition
MEO Hierarchy

MEO Ontology View
Metal6S Sample List
Metagenome Sample List
Numeric Metadata Histogram
Sample Definition
Sample Metadata

SRS Cross Reference
Symptom List

GTPS Genome
GTPS Genome Definition
Other Collection Numbers
Pathogen Information
Phenotype Information
RefSeq Genome

RefSeq Genome Definition
Strain Definition

Strain Genome

Strain Reference

Taxon Definition

Taxon Hierarchy

Genome-Sequenced Strains
Sequenced Genome List

Strain List

Taxonomic Composition of Genomes
Taxonomic Composition of Meta 16S
Human Meta Body Mapping

Strain Metadata
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A fh - E A T I B L D LB R AT R B4

EHOBEOYL T L ORGAR - B G T REEERE LR TEERAUY
e B YU T L ORG- EEREME R TE S

[ ] 2-Oxocarboxylic acid metabolism

B ABC fransporters
[ -
i;lg soll [ Adipocytokine signaling pathway
L :t i B African trypanosomiasis

B Alanine, aspartate and glutamat

B Alcoholism
[ Aldosterone-regulated sodium r....
water u a
7 B Alzheimer&#39;s disease
N

B Amino sugar and nucleotide su..
B Aminoacy-RNA biosynthesis

B Aminobenzoate degradation
’
E!E {E F feces B Amoebiasis

123 ¥

0.00 0.25 0.50 0.75 1.00

[ | 2-Oxocarboxylic acid metabolism

B Amino sugar and nucleotide su

- B ABC transporters
ERS016117 [ Adipocytokine signaling pathway
B African trypanosomiasis
B Aminoacyl-RNA biosynthesis

B Alanine, aspartate and glutamat
B Alcoholism
o
-~ ERS016118
-

B Aminobenzoate degradation

B Amoehiasis

SRS000299 B Amphetamine addiction

B Alzheimer&#39:s disease
121 ¥

0.00 0.25 0.50 0.75 1.00
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(1) Thermocrinis (genus) (X EE LS VVEBEZ R

FEMGE R
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R RZ T

HIEAST—RER M- B FHEDFESEDHEEHMETES

ZRERID/

& 1B FHEREID
Rifia/
E1EFHEEE

f??—ﬁ:temperature
ForiEAl: pathway

FART —R{BF:108063
S0 -t

{58204

function ID &

hitp:/iwww.genome. jp/dbaet-binfwww_bget?ko00565

hitp-/iwww.genome. jp/dbget-binfwww_bget?ko00072

hitp/iwww.genome. jp/dbget-binfwww_baet?ko02020
hitp-/iwww.genome. jp/dbget-binfwww_bget?ko00910
hitp-/iwww.genome. jp/dbget-binfwww_baet?ko00643
http/iwaww genome. jp/dbget-binfwww_bget?ko00780
http/iwaw genome. jp/dbget-binfwww_bget?ko03450
hitp-/www genome. jp/dbget-binfwww_bget?ko00253
hitp-/www genome. jp/dbget-binfwww_bget?ko05206
hitp-/www genome. jp/dbget-binfwww_bget?ko00650
http/iwaww genome. jp/dbget-binfwww_bget?ko04940
http/iwaw genome. jp/dbget-binfwww_bget?ko05340
hitp-/iwww.genome. jp/dbget-binfwww_baet?ko05152
hitp-/iwww.genome. jp/dbget-binfwww_baet?ko05134
hitp-/iwww.genome. jp/dbget-binfwww_baet?ko03018
http:/fwww genome. jp/dbget-bin/www_bget?ko00051
http:/iwww genome. jp/dbget-binfwww_bget?ko00280
hitp-/www genome. jp/dbget-binfwww_bget?ko00030
hitp-/iwww.genome. jp/dbget-binfwww_bget?ko00190
hitp-/iwww.genome. jp/dbget-binfwww_baet?ko00710
http:/fwww genome. jp/dbget-bin/www_bget?ko00061
hitp-/www.genome. jp/dbget-binfwww_bget?ko00945
hitp-/www genome. jp/dbget-binfwww_bget?ko00604
hitp-/iwww.genome. jp/dbget-binfwww_baet?ko05150

A

Ether lipid metabolism

Synthesis and degradation of ketone bodies
Two-component system

Nitrogen metabolism

Styrene degradation

Biotin metabolism

Non-homologous end-joining

Tetracycline biosynthesis

MicroRNAs in cancer

Butanoate metabolism

Type | diabetes meliitus

Primary immunodeficiency

Tuberculosis

Legionellosis

RMNA degradation

Fructose and mannose metabolism

Valine, leucine and isoleucine degradation
Pentose phosphate pathway

Oxidative phosphorylation

Carbon fixation in photosynthetic organisms
Fatty acid biosynthesis

Stilbenoid, diarylneptanoid and gingerol biosynthesis
Glycosphingolipid biosynthesis - ganglio series

Staphylococcus aureus infection

Pearson

WEIESRER

¢+ FHRERRER

0.95655330320005
0.61790144161164
0.44564123374872
0.4092991977256
0.3512043632747
0.34291921434483
0.27328119544247
0.26271210448501
0.19776999332279
0.18878105249684
0.17906842287637
0.15863303443048
0.15430685080307
0.14189627282888
0.088409246481617
0.087385683214052
0.06284845491534
0.059475153688065
0.03063403416373
0.018619571474591

0.0091971570069616

ST ILE

A8T—5iB

TN AT —2{ETFS

29
27
26
27
28
28
26

[K B ]

8.5

11.3
12.6
13.1
10.2
11.3
12.5
11.3
111
11.3
11.2
12.3
11.4
11.2
11.4

11.3
106
11.4
10.7
11.3
9.1

10.4
10.7
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Numeric Metadata Stanza

MUEAT DD EEANT SLTRIRTBREAVY
XORE ., R, BMI etc.

AF1:MSV ID (A2F—AID), SRS ID (A%4°/ s> 7 JLID))

HAO ERXNT S L

‘SRSIDHEANTBE. FDHUTILHGET HE N ZiRER

Frequency

200

180

160

140

120

100

80

60

40

20

0

B)IREAIT—EIDERNT 515 [

..... m

0 10 20 30 40 50 60 70 80 90 100110120130140150160170180190200210220230240250260270280290300

Temperature (°C)



VITCOMIC2R A H

A—HDAR16S- A3 / LT—3E . FBLLI-R#FERREFE-T-
ST ILELUVIREATIY (MEO ID) 1 ELBRIRIZHAEL

VITCOMIC Judge Environment(?)

title = mix &

MODE : MEDIAN

Rank settings :

MEO Rank 1
MEO Rank 2
MEO Rank 3 MEO RANK 3
MEO Rank 4 bGStngFian:
MEO Rank 5 _

MEO Rank 6
MEO Rank 7

borea‘hab‘m

\losphe
%Tgm asso ma‘tedhabnat

rhizosphere

OXic

atmosphere

organismassociation



Human Meta Body Map Stanza
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Body Mapping

Anatomy Name
Feces (unvisualized) 0.84051325986689

Milk (unvisualized)

o Gut
o Arm

T Cecum

o Colon

Hit Value

0.585317462682724
0.362513881684808
0.110064819613473
0.083868656324387
0.0802221435120303

@ Right external naris 0.045853855671191

™ Left external naris

» Leg

W Ear
~ MNose

Portion of mucus

(unvisualized)
Mucosa (unvisualized) 0.015296295285225
@ Right popliteal fossa 0.013866629324515

@~ Hair

o Left palm

Canal for right auditory

tube
™ Throat

[g Extarnal nose

0.043376084428822
0.032520323981776
0.02868155324353

0.027815662800968

0.0220435172407877

0.013750255660852
0.012587714675728

0.01234338691499

0.011534477807475
0.008856158861758

reload

Check All

Release All




MicrobeDB.jp~MD % —k ™) 4 Genome Refinedls 5k G F

Tl 2 A e e

IMIGAP MeGAP

7/ LA ADT LEHTERA DA

\

APIEM. 1—EUFsO@ELE

'\‘ DDBJift
TAuthsEHE HoFIEEAYT—YEBOOWLES
A1 - I —T RIS s

: Genome Refine | s
TogoAnnotationiEHE BioSamples — & N—2 & BB L= X 55
FEY AT/ F— 3 ViREsE _g A’;f;;mﬁ 0
DBCLS/TogoAnnotatoriE# DBCLS i
B8 AT T— 3 ViR B ARG L T e EIRRDF
— F—HEFTIAOEH
T APIZ{ii, RDOFEORNE s

\
O Microbe

AR ) LB ISA TSAMeGAPT —R A AIZDWNWTRIIET BAEELIZ. A—HEY TR LEFB Y
ELE=DT)Y—REZEEL. T—2DLFH-BAHADORED=-OHDRILEXS



(AR T —VITEBKDARYT / LfE
LL%B%N jfa(fé‘fﬁ%“ﬁ%#%iﬁli?

7K AL 3EE B 2B A ZEA -
SRV ) a—a EE

-“ﬁﬂ EXDZERIML
BREDfERZHETL

H27Er7b\b$%1l:

—>ﬂ1‘§0)ﬁ"ﬂli i %*ﬁL’ET?’ﬂ/?MztO)tﬁx




	ゲノム・メタゲノム情報統合による微生物DBの超高度化推進 
	微生物研究を取り巻く現状
	スライド番号 3
	全てのデータをゲノムを核として統合する
	微生物における各種DBを統合化し，環境情報との連携を徹底的に記述した新規DB構築を実現
	各種データのトリプル数
	オーソログ情報のRDF化
	開発したオントロジー
	スライド番号 9
	MicrobeDB.jpの開発で実現したこと
	本研究開発の目標・ねらい
	主たる共同研究者
	具体的な研究開発項目（3年間）
	４. 解析プロトコルを実装した�各種Stanzaの開発
	スライド番号 15
	スライド番号 16
	スライド番号 17
	スライド番号 18
	【研究テーマ】工業排水のメタゲノム解析
	スライド番号 20
	スライド番号 21
	スライド番号 22
	スライド番号 23
	スライド番号 24
	スライド番号 25
	スライド番号 26
	スライド番号 27
	【研究テーマ】工業排水のメタゲノム解析

