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National Institute of Technology and o

MLIT FTECEE A
5 i 2 T 2

INBRC No. [

NBRC 1020886

Scientific Name of this
Strain

Burkholderia multivorans Vandamme et al. 1997

[Synonymous Name ||

[Type Strain |

[History [NITE <- Meijo Univ. (S. Ichihara, 25) |
Other Culture

Collection No.

[Other No. INITE 02208=25
[Rehydration Fluid  [702

[Medium 802
[Cultivation Temp. 125 C

[Source of Isolation ||

[Locality of Source ||

[Country of Origin |Japan

[Biosafety Level I

|Applications |

Phenylacetic acid;degradation

[Mating Type |

|Genetic Marker |

[Plant Quarantine No. ||

|Animal Quarantine No. |

[Herbarium No. |

[Restriction I

[Comment |

[References |

[Sequences I

16S rDNA (cc) BRI ©20132

Biotechnology Center

NBRC

MNITE Bapdogicol Resource Center

R348 - $916,000%k
BT 1,627
1= IEER 4327848

¥

TI)LT—3ELN
AR ) T —R35
ez HB1ZEIZRDFIE

ICMEXFRET S (£
14,000%%)
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Strain Number (& &)

Other _Collection_Numbers ({th## B THO#%ES)

Name (Z244)

Organism_Type (¥ 58)

History_of Deposit (&)
Date_of Isolation (/7B B )
Isolated_from (47 B &)
Geographic_Origin (HhIH)
Status (R 7—%4AR)

Optimum_Temperature for Growth (E#EIEEEE)
Maximum_Temperature for Growth (RS IEESE)
Minimum_Temperature for Growth (FR{EIZZEEE)

Medium (35 1th)
Application (F] ;%)
Literature (3ZFRK)

(o) IR
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= #&IDENCBI Taxonomy IDD Z BF

o . 37 TG A
valua B 5 T 52 i 22 AR b

Biotechnology Center

WNTE Bipdogicol Resource Cenfer

INBRC No. [NBRC 12841 |

Scientific Name of this |Streptomyces griseus subsp. griseus (Krainsky 1914)
Strain Waksman and Henrici 1948
Synonymous Name Synonym: Streptomyces griseus
IType Strain | |
Histo IFO 12841 <- SAJ <- OWU (ISP 5226) <- Squibb & Sons
y (F. Armow, MD 2428, ETH 24234, NIHJ 501)
ATCC 11009=ATCC 23882=CBS 662.68=RIA 1168=ISP
Other Culture 5226=AS 4.1693=BCRC 11815=DSM 40226=JCM
Collection No. 4229=JCM 4623=KCTC 1742=LMG 5967=NCIMB
9625=NRRL B-1806=VKM Ac-747
|Other No. IMET 43659 |

IR DONBRC/ICMD E T —A2 L. BEHT—2EIXHIILTHEY.
mE DML A 1 E4EDNCBI Taxonomy IDHBE# T —ZIZIE NS TULVALY

BT —REERST—2EHMET D=,
NBRC/JCME #kIDENCBI Taxonomy IDfEI D & FENHE
LEHEEHRRETEUCEHRROFCAVSRALGEEDA AT — MCCV
(Microbial Culture Collection Vocabulary)Zg%&tL. CNZHLNTERRDFZ{ERL 11
(o) XN
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NBRCE #kRDFD & &

. .\ . <http://www.dsmz.de/c
:MCCV_000001 DSM 40226 atalogues/details/culture
(Culture) /DSM-40226.html>
:MCCY_000026 500025
nbrcmedium:NBRC 227 " TOEKEE" —
- rdf:typd® “Hir BT B URI"
:MCCV_00018 # :
",MCCV—O?;P?’?’ "Thienamycins production ; Vitamin B12 (Cyanocobalamine)
o f 35 HE Y 5 F A production ; Steroid conversion"
B
0 bR 34 —><<http://identifiers.org/taxonomy/67274>>
:MCCV™0022
‘ &IZ BT EN
:MCCV_000014 BF BB oo R 4 <http://www.ncbi.nlm.nih.gov/taxonomy/
EREFHRE 67274>
P Mo 000017 N\ :MCCV™80Q0
U En
-3 2 3 <http://purl.uniprot.org/taxonomy/67274> >
"false"Axsd:boolean
“IFO 12841 <— SAJ <—— OWU (ISP 5226) <—- Squibb & Sons
“28"M(http://www.w3.org/2001/XMSMa#integeO (F. Arnow, MD 2428, ETH 24234, NIHJ 501)”

:MCCV_00p23 :MCCV_000028 dc:identifier

“HEYiE R PR L TREEYT (T o SRR

meo:MEO_0000007

”SOiI”

BTG LIRE”

< <http://identifiers.org/taxonomy/67263> >
t <http://www.ncbi.nlm.nih.gov/taxonomy/67263> >

< <http://purI.uniprot.org/taxonomy/67263> > “Streptomyces griseus suclib;p. gr"is'e1ugs4§;l§rainsky 1914) Waksman
and Henrici

BHOERLGALAEIZEAERIDENCBI Taxonomy IDEI DB FEHER % . predicate THEZ EIZX B AT BE
| {cc) R 020132 )11 SEGRIR T %K) licensed under CCRR2.1B A

:MCCV_000012
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WMEM LT ) LT —3R—AMBGD

A—vny 57 I)LT") X LsDomClust

WMEMT /L

DB 7

F—vnsT—=JL

sIl1787 slI1789

HP1198

MJ1040 MJ1041 MJ1042 MJ1043

PH1546 PH1545 PH1544

A—ynsg)L—7

MBGD Ortholog Cluster Table Overview

A Multiple sequence alignment ( © ClusalW OMAP OMAFFT)
M Multiple genome map comparison
H Find homologous clusters

P Similar phylogenetic pattern search ( @ Comelation coefficient O Hamming distance O Mutual information)

/Analyze the checked clusters

(Whole genome map comparison ) (Merging multiple clusters

Select Al (Reset Selection

Ortholog Cluster
Cluster 1149
Gene folE
Title GTP cyclohydrolase I
Size 328 species, 377 genes

Xref-COG (+)|COG0302 GTP cyclohydrolase I [Equivalent, 34/35]

Xref-KEGG |K01495 GTP cyclohydrolase I [EC:3.5.4.16] [Equivalent, 249/258]

Xref-TIGR |TIGR00063 GTP cyclohydrolase I [Subgroup, 172/177]

Xref-GO

(=) |GO:0003934 GTP cyclohydrolase I activity [Supergroup, 305/762]
IG0O:0016787 hydrolase activity [Supergroup, 303/173030]
IG0:0005737 cytoplasm [Supergroup, 287/174310]

. L Phylogenetic pattern se: species c p 5 A
ClusterID pecies/#genes Description O G0:0046634 tetrahydrofolate biosynthetic process [Supergroup, 287/604]
I AT I AT L \GO:0006730 one-carbon compound metabolic process [Supergroup, 268/4398]
(019 MuE|folE 328 [377 [GTP cyclohydrolase I T
AMH |fo]B 320 352 |Dihydroneopterin aldolase T [ Summary ][ Gene List ] [ Clustering Tree ]
E!EE UbiE 367 397 U_blguinnr‘l_e.fmenaquinune ] Ty —— | Compare maps | Multi-align| Get seq| Find homologs | Similar phylopat| KEGG palhwaym
biosynthesis methyltransferase = Displ f-ortholoz L Displ = T (utoff o001
D T GroS /Tu:  Display xref-ortholog _ Display xref-motif (cutoff 0.001 )
AMHE|folK [371 406  [hydroxymethyldihydropteridine I/ 10 T Y D D (on) (oFF)
yrophosphokinase Bacteria(on) (orF)
MHEaroB [374 412 |3-dehydroguinate synthase VN O O O ) A ) O D Phylum Species Orf ID Description
‘:QLOJIA MHE apH 382 388 LI:OIFI ATP synthase subunit O D D (D i ) D s |Actinobacteria(on) (off) |Acidimicrobium ferrooxidans DSM 10331 Cafo:AFER 1912 GTP cyclohydrolase I
elta \Arcanobacterium haemolyticum DSM 20595 Cahe:ARCH_0252 \GTP cyclohydrolase I
[01399 3 MuE|hemH|324 332 |Ferrochelatase I n————— Mobiluncus curtisii ATCC 43063 © mewHMPREF0573_10367]GTP cyclohydrolase |
Succinate dehydrogenase / Catenulispora acidiphila DSM 44928 D cai:CACI_2639 GTP cyclohydrolase I
00662 AMHP|sdhB 370 485 |fumarate reductase protein, | NN O A A SO B DN D N OO 1) NN ALCACL 8425 (GTP cyclohydrolase |
iron-sulfur subunit = =
et oman Corynebacterium glutamicum ATCC 13032 O¢glNCGL2602 GTP cyclohydrolase I
00985 AMHEyeeS 386 0S| il otein 10 O R, O - £ O D Gordonia bronchialis DSM 43247 ' ¢brGBRO_4016 IGTP cyclohydrolase 1
| o1 ﬁ-nxoacyl-(acyl carrier protein) | Mycobacterium tuberculosis H37Rv O mtw:RV3609C GTP cyclohydrolase I

00315 AMHE|fabF [388 (T

synthase IT

_--_q

Nocardia farcinica IFM 10152

(ec) T
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T—2)—ADHEIZL5HL5E

GenBank

ST —IL (EBIALAN)L)

gm00001 hin

GTPS RefSeq

L42023.1 NC_000907.1

gm19792 gm1979

CP003122.1 -

T —7IL GEfZFLANIL)

hin:HIO001 2 1021 HINF_KW20:ST73  AAC21680.1 NP_438174.1
hin:HI0002 1214 3013  HINF_KW20:5T725 AAC21681.1 NP_438175.1
hin:PL6 5707 6273 HINF_KW20:PL6 - -

(o) IR

FE&AL@EARH
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all (default) genus

all (extended) genome No 1
superkingdom genus No 2
phylum genus No 13
class genus No 18
order species No 50
family species Yes 58
genus species Yes 31
species genome Yes 21
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MBGD@MRDF1E
YD 597 £ IEQD L

mbgd:cldsterld "

od @ BIEEFE:$920008
- jene Mbed FJTILEL:$933008
=l ST

mbgd:fiomCluster mbgdfancCog @ Data Prop%@
mbgd:Orthogroup mbgd:funcTig @ Object Propert

mbgd:membgr o8

mbgd;k6mCluster,

bad;score ¢
bad:dist @ Pgd:geneDescr

o 280.826 o
mbgd:chrlo

mbgd:member mpgd:domainNumber
mbgd:domainStart mbEd:from
—>C_ 1 D oue

mbgdrdemainEng

mbge:domainOf mgd:|r

mbgd:Gene bgd:
bgd:pratlch. e sagosn.

mbgg:membef

IS N — ~ :';. Of DE6- ip d
A —y05F—ILORDFEE
SPARQLIDF#S’fs/I‘O)E_LBJ:H' = mbgd:orgName FEKRANL@EAH
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EcoliWiki = “Eco0Ve

(ESSTRER) PEC

Subthathways SubtiWiki BsubCyc

B. subtilis 168

Streptomyces griseus |[FO
13350

== 0
F3AE ».

Streptomyces coelicolor
A3(2)

h <73

h 4 @& =t
RR21BK




Secial Genome Amnocaion - Togaknnotien

TogoAnnotationM 5k 2 &

"TogoAnnotation e .
V=X VI VIR—DORATLEERE =T 1
HfTEL TR GIAMTOIUT, e
TAEBRIT/T—a0FTH5IEN
A] 5E

nnnnnnn

uuuuuuu

PCC 6803 .

____http//togo.annotation.ip=
rZ’URL, H—ERXBFDZEE (H23) KazusaAnnotationh 15tk %4 (H24.3)
M4 /L, BEF. XEEBEETOBEFRRZEBELT-APIRE (H23)

MEFLMEMERCT/N\ITIT  HRE) OX=a7 LFal—LavIc b XM T7LY
AEE (H23,H24)

M OpenDERsE&EEL =1 —F /5 IL—FT R —E RBI% - &R (H24)

M7 LA DER (KBS . MEE) DX T7L 0 REED -5 D (H24)
MTogoAnnotationd) RDF{t (H24)

I £ 7 LA MEROROFEN LIIEHBHA D1— R —RFOMA T (H24)
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>

ET LA

XN T 7

EINI =T ILFab—avItkb
U AEE B FIEHR

ver. 2013.01.15

- w | 7/7—v3> 7/ —vay 7/F—vay T/ ovaz
EFLMEY e HE B SRS EETH TyoI—H% 7 o

KG&E Escherichia coli K-12

HEE Bacillus subtillis 168
Synechocystis sp. PCC 6803 2524 2244 3003 74363 7543
Anabaena sp. PCC 7120 974 929 2685 28031 8196
Synechococcus elongatus PCC 7942 900 787 763 16356 2105
Synechococcus sp. PCC 7002 299 251 251 3943 236
Thermosynechococcus elongatus BP-1 329 252 2534 6659 304
Chlorobium tepidum TLS 180 143 751 5532 11
Nostoc punctiforme ATCC 29133 138 143 751 3242 870

S Anabaena variabilis ATCC 29413 130 113 246 1712 121
Prochlorococcus marinus MED4 66 59 383 2119 335
Gloeobacter violaceus PCC 7421 49 46 4486 5588 4754
Prochlorococcus marinus MIT9313 4 40 235 885 166
Prochlorococcus marinus SS120 40 34 127 527 70
Arthrospira platensis NIES-39 8 7 258 785 391
Synechococcus sp. WH8102 1 2 3 7 1
Synechococcus elongatus PCC 6301 1 1 1 4 4
Trichodesmium erythraeum IMS101 1 1 1 2 2
Streptomyces coelicolor A3(2) 2143 21 266 2958 2958

BHRE
Streptomyces griseus IFO 13350 169 112 299 12814 12814

TogoAnnotation ~NET LI AE Y 17043 B 5 FIZxt L TEEH165,5277 /T — 3> (H23-24: 8,869i1E15F40,8817 /T —

2AV)DTVII—0EETE LIz HUIZEWT, FiIRICHRBER 77V R ) LT8H S Streptomyces coelicolor A3(2)
DIR=—a7ILF¥xal—arEftaLT-,

BEM A @B L
[ {cc) X 020132 1] SRR T2 X% licensed under CCRR21B A
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" BAEREFEHED=6HD “_ " BB=E. EFalEM. LEEEHRmY
R EFE R 7 (H24 ..-{@’ﬁﬁﬁ?ﬂiﬁjlﬂ??lx]-.,. 7045 L0 (H24)
HEME) e
[ sEORE ] [ q87 /7 —as ]

“ LT IINGTYT (H28, H24) ( YZa7I)Il¥xal— }
F (H24)

o TogoAnnotation WorkbenchfF

" WEEE (H23,H24) =0
_J

\_

TogoAnnotation~DET ILTEY
T/T—a ) IorLUREKRE

\

T)LT—BAR—ZAADIIELT

H24FE TIZRNERDBAFKEERELT, H25IZET—X TOERZHIET 5,
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Genome Database

MicrobeBase N /Aﬁﬁj__\\_g
RDF{bZ =it

CyanoBase (H24)

RhizoBase
m.’tom”.. DataSets

BAF FAEE AT LBAFE - &
(H248 22 A5 ) GPLY
c\;/;iﬁr:.ﬁd.nsfifﬁfa'lﬁ.’i Mass Invite Gom::::;ﬁ:: ome
Communlty

Bradyrhizobium sp. $23321 (H235& 3 22 B)

ﬁ' ﬁ’ ST INGTFYT  (H24~)
'n' I R |
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TogoAnnotationF 1L — a3 g

BREAT / LIFHREEDE

1

orrAnnotation

1L 3 srEptomyces/al-2 - AN ) S002558

streptomyces/A3-2 - A3(2):5C02958

straplamycas/a3-3 - A3)SC0ME

it/ gemome.mcrobedjp/straptomyces)
susa3

-== ® reference genome
® gene annotation
* pumbed links

Invdng weth CinR 5o the nie promoter was dantfed (Amn at al . 2012)

Emmm A | pmizinn || asossen

discussion

prame nirataininta assimiaban fegulstar

nnaR

22301911 . wwen

syamada

139 TH) [ Searchiiew | Tablevew | ] I

GA pname:NnaR . results

smupplementary material © figl | gencSODC0SE 4 gt < Mgt o fgh : #gS1 : gt
L =3 i

Bname inas | o mtrateintrie assimiation genes, nark. ni. niA and nasA. wene subyect 1o direct regulation of Hinaf: and a congermne

R | b E RS,

methods intreduction

fgs3

absiract
prame 5002058

7/ LG

Xal—

#HMENGSZ

BIfEHTIRMOMS

equence Read

Archive + DDBJ pipeline

Example: SRA002840

® new variants

S _coelicolor A3(2)[REF]|AIl genes 7824
. Unmapped genes 599
S lividans TK24 - -
Mapped genes with variants(SNP/INDEL)||5795
SNP|[27630
S lividans TK24||INS (402 o .
DEL|B77 target strain

AV ERR

% BRI IR

'| gene_id | gene_product |gene_symbol annotation_id curated_gene_symbol|reference_count annotaﬁnn_mi_i@E valiation_id  valiation_type seqid|location [alicle]
[S_COGGIS arginine deiminase ihttp://togo.annotation jp/annotations/193815 larcA 1 1 _—[51'11{24_000002495 SNP chr (652849 C
|SC00674 endo-1,4-beta-xylanase ihitp://togo.annotation.jp/annotations/197580 xysA 1 4 [ESITK:H_DG{}{}{)ZTGS SNP chr (713507 |C
|SC006?4 :endu-1.4-beta-xylanase hitp://togo annotation jp/annotations/197580 xysA 1 B [SITKE«S_D{){)DGZTOZ‘ SNP chr 712924 T
' 1,4-beta-xylanase http://togo.annotation jp/annotations/197580 xysA 1 4 [ES ITK24_000002704/SNP chr |713822 G
|SC00'?13 lipase ihttp://togo.annotation.jp/annotations/191409 lipA 1 1 [ESITKM_DG{}{}{)ZSM SNP chr (756500 G
[5C00713 lipase hitp://togo.annotation jp/annotations/191409 lipA 1 1 SITK24_000002875|SNP chr 756716 A
[5C00713 [lipase http://togo .annolation jp/annotations/191409 [lipA 1 1  SITK24_000002876|SNP chr [[736797 [C
hitp:/togo.annotation jp/annotations/191409 lipA 1 1 chr 757109 C
|SC01483 ‘carbamoyl phosphate synthase large subunit carB http://togo.annotation.jp/annotations/193838 pyrA 1 5 [E‘SI'I‘K24_UU{)005845 ]SNP chr |1584905 G

[5CO1483 carbamoyl phosphate synthase large subunit carB hitp://togo.annotation.jp/annotations/193838 [pyrA 1 5 SITK24_000005847 [SNP chr [1586465[C
[5C01483 carbamoy phosphate synthase large subunit  |carB http://togo annotation jp/annotations/1 93838 [pyrA 1 5 [SITK24_000005841 SNP chr [1584152/A
' [carB http:/ftogo.annotation.jp/annotations/193838 pyrA 1 5 ISITK24_000005842|SNP chr [1584191|G

|SC01483 ‘carbamoyl phosphate synthase large subunit carB http://togo.annotation.jp/annotations/193838 pyrA 1 5 [ESITK24_000005843 SNP chr [1584359A
|SC01483 ‘carbamoyl phosphate synthase large subunit carB hitp://togo .annotation jp/annotations/193838 pyrA 1 5 [ESITK24_000005844 SNP chr (1584890 A
|SC01483 carbamoyl phosphate synthase large subunit |carB http:/ftogo.annotation jp/annotations/193838 pyrA 1 5 1TK24_ 000005846 SNP chr [1586213|G
|§C()I 484 carhamoyl phosphate synthase small subunit | hitp://togo.annotation jp/annotations/193839 pyrAa 1 2 ‘\EITKZJI_[XX)DOS&H SNP chr |1588303/T
[5CO1486 dihydroorotase pyrC http://togo.annotation jp/annotations/1 93846 [pyrC 1 1 [BITK24_000005849SNP chr [[1589698|G
[5CO1486 dihydroorotase pyrC http://togo.annotation jp/annotations/193846 pyrC 1 1 ISITK24_000005830/SNP chr 1589974 G
|EC01486 :dmydnwrotase |pyrC hitp://togo annotation jp/annotations/1 93846 pyrC 1 1 ITK24_000005851|SNP chr [1590196 C
|‘ CO1487 Easpartate carbamoyltransferase catalytic subunit 'pyrB http:/ftogo.annotation jp/annotations/193841 pyrB 1 8 ‘|E 'I'K"d_l){){){){)ﬁﬂiz SNP chr 15390420 G
|Stf.‘0148'.|r laspartate carbamoyltransferase catalytic subunit |pyrB ihttp://togo.annotation.jp/annotations/193841 pyrB 1 ] [BITK:H_OD{){){)SSES SNP chr (1590854 A
[5C01513|GTP pyrophosphokinase hitp://togo annotation _]pfannulauunsfl 94993 relA 1 3 [BITK24_000005907 SNP chr [1618230|G
[5C01513|GTP pyrophosphokinase ttp:/ftogo.anno —_— 1 . _3 |5ITK24_000003908 SNP — chr %512 C
|SCOI 513 GTP pyrophosphokinase h%ftﬁgn annof {m] _ ' W#)ﬁq&MGMﬁQ% @n@i 7INE ;..—' %563[G




SYPART—RET I LIRHREDHEAA—D

MEASa =TI D S. griseus AIVIRT—4 H24BR R ISR LY EHE
245074 Gbrowse
ChIP-seqf##7 ET5 5]
TOTA4—LEH (MS) E3Ip) — .
oA — LR (— R B ) KazusaWiki TR ET —% @*ﬁffﬂ ks .
RNA-seq I — "Ij'“/j)[/'l‘%iﬁfé;& 0)}97_?
S EHEAT 48 'iﬁh—:%t‘y |‘7__\_9 (gmtﬁZEt)
B FHIEG TogoAnnotation
small RNA Gbrowse 1
T ITRNTyEAETYNT R 8
XERERR GEE TS —T) 558 ) LT —RIR—=ZADIYE T F0HEIC

MicrobeBase
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i

CyanoBase
Rh 1ZO Base @ EITHR
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GTPS. RefSeqZELDH#HS
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ART ) LA T—RDEFHER

 plma
o hTaY)—#

AT —EhTI)—D B

ErEAEHERHE 72,236 85 Age , Sex ,Disease stage , Country ,

(18,224) Body Habitat , Diet Z§
IREHERE 6,356 627 pH , Temperature , Wind Speed ,
(5,827) Dissolved Oxygen 2§
ORIFERICESINFEL-TURY (20126 A5AKFR)
Age Body Habitat Body Site Collection Date Country Disease Stage

Sample 1 22 Feces 2008 Obese

Sample 2 Japan

Sample 3 Scalp

Sample 4 Skin USA

Sample 5 lyears Gut 2011/8/8 Healthy

BHRINTWSATI—PEDEBEITIZFEICEOT/ININS
) MEMOEBRREISONTO

OV —MEOFFIAL T, A2 T—2MD i ETof- 28
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B 51| BN 15 RI E7LSRS IDD N ER

ErHEAME RS (5T 18,224)

52T VDS

human metagenome 16,185
human gut metagenome 766
human oral metagenome 504

Homo sapiens 405
human skin metagenome 363
human lung metagenome 1

&t 18,224
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B 51| B 15 Rl BEZSRS IDD A ER

IS = B 5 (5T 5,827)

marine metagenome 1,212
mouse gut metagenome 985
hydrocarbon metagenome 480
soil metagenome 469
freshwater metagenome 419
gut metagenome 395
organismal metagenomes 210
metagenome sequence 198
bioreactor sludge metagenome 132

marine sediment metagenome 98

sediment metagenome 79
Bt 5,827
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BRI DEILIE (B AT/ LEAR1ST—AD XA & SREESNT—2NDHHE)
£ TDSRR

v
NESTEFIRE

v
ERHRTIqILAR) T
2SR DMedianZzEtEL., £25% &
TORZID—FZHA
v

Quality CI4ILE) T
Quality Average > 20

v
DustMasker

50%LL EDIEENT RIS —FZE&R4S

L —
Z% 210008 D) —FZFH#H L . BLAT
—

=
1004 3K jifi H¥Hit 1004 LA _E A¥Hit

/\
HitMD50% LA Lk HY18S Hit D 50% 3% jiti HY18S
Vv
AT —REHERR
R

| {HB]_|©2013%“| FH(RREIEKZ) licensed under CCERR2.1B AKX




ATALIB[Z K> TR AISN =B HT—2D AR

ETHES KIRGTHI & 0D 7
T3 (ErHEHEOT—2LRENESR)

16S,18S,
AINSRDY)
Tb—L

TJ74IL Y4 X: 452 GB 774l A(X:8TB
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SRSEI THE

!

UCLUST
Identity > 97%, cov > 90%

AR16SERMT/INA T4 SRR Fastad 71 L% /

\ 4
OTUH FREBC S

v v

UCHIME Reference mode UCHIME De novo mode
THFASEHRH T ATZHEH

Reference 16S rRNA
gene database

v

Mimode T AT EEINT=
OTUZ T AT EEIRE.
ZTDOTUZERT 58— FZiRE

v

FASRREFAHOTU

v

RDP ClassifierZ FiL\Tbootstrap cutoff >= 50%
TEHOTUDHKREFNZRFT A AV

Genus-PhylumL X)L D 2§l Rk 33
(cc) X ©2013 )1 BE(RRIEXKZ) licensed under CCFRR2.1A K




AT ) LNERRTINA T 54> SRR FastaZ 7 L%

SRSEL{I THER
! HBEMEL-ESERMERE T
Refseq Prokaryote CLAST RFRGPGPUY IR CLAST %
Genome TSUBAME2FE =&
l DDBJAR /N> +THIA
Top Hit®D &3 H
BIEFC EICHitEE &5
B FORIMHIE
USCGH# 1E
—
> /\
KEGG Pathway PathwayZ &. OrthologZ &2 Strain-PhylumL N JL T .=
T HitiZ S &t HitiZ S &t
—
~ N @ A
KEGG Genes
\_//

Rt B FHEERR Pathwayf Ak .
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MXHEMDDIRIBAZ T —F D0

SRANDECFHIZ R . KED DAFIT—E2D R EEET
BB, JmXZIFER RSN TLIS A, SRADXMLIZILEE b
SN TWVEWAIT—EANKEIZHFEE

¥

A BIRBEOBEHREMEYDELFPIVRAHARDIGEHRE#H
ELTHEML. KYZLOMREZFS=-OIZIX., SHXIZEERINT
WNBAZT—R2DEMHDNHE

\ 4

9. SR Dpubmed IDESRS IDD R FTFEITOIBEMNHS

2 DM A% Tpubmed IDESRS IDD I f [TE1To7=

(DSRAs (http://sra.dbcls.jp/cgi-bin/publication.cgi) D F| FH
@NCBIDftpH A kML ™I A—KLT=SRADXMLI 74 )LD F| FH
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MERMN D DIRIBAZT—E2DHH

IRIEMEREDAZT /L AZ16SEATICDONWTD 113D BT IE
SRA(2,286/5,827H > T )L (39.2%) & T T BN 1=,

1S LT=am X D AER

soil metagenome

mouse gut metagenome 5

marine sediment metagenome 4

EFREMBEHEDARYT ) L A216SFEMTIZ DT D 30D SHXEINF
SRA()12,365/18,224 2T )L (67.9%) AR TN 1=, 2

(o) IR
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Metagenome/Microbes Environmental Ontology (MEO)
MWD & BB AT —2 DA O D —

ENVOZEMLLI-HEE

BRI LR EREST Tgng

B Y75 AN ICECE |
biome environmental feature environmental material places
(ENVO:O?OOO428) (ENVO:Of002297) (ENVO:Oi)010483) (MEO:#####)
| | | || | GAZETTEER
organism-associated habitat *0XicC
(ENVO:00002032) *anoxic
| saquaculture ENVO
| | | ENVOLISY DA FAD—
FMA  NCBI Taxonomy HRERES
BioPortal http://bioportal.bioontology.org/ K1

JOo T HRR— http://mdb.bio.titech.ac.jp/meo/ TMEOZ/\BH
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Further Extension of GBIF standards

harm

spJepuels

s1984e|

~

Sequences, sequences and sequences, e.g.,
--- Each GridlON node and cartridge is initially designed to deliver tens of Gb of sequence data per
24 hour period, - snip -- Nanopore technology and the GridlON system are well suited to
miniaturisation of the sensing device. The MinlON is a small., portable, single-molecule analysis
device that is compatible with Oxford Nanopore's DNA sequencing and protein analysis techniques.--
--- Oxford Nanopore intends to commercialise GridlON and MinlON directly to customers within
2012 ---

EMERDT /LIFHR=TQEVEERDT /L + AEMBED AR/ L 39
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=|[RT

Isolated from
Geographic
location

—RIEAEAL T IL—T LD E

material
env_package

i

d

Gathering
event and site
characteristics

(o) IR

Location
Habitat

MIXS (MIGS* MIMS*MIMARKS): GSC4*/ Ls* A3 / Ls
Darwin Core: GBIF &= ¥ ZFR A2 A< - ER

ABCD: GBIF =¥ 2 R I4HAEAS - £7A

WFCC Global Catalog

Minimum Datasets: WFCC & ¥R TERE

40
©20132 1] BA(ERE IEKE) licensed under CCE/R2.1HK



DwC* - MIxS** alignment workshop
27 — 29 February 2012
Oxford e-Research Centre, 7 Keble Road, Oxford, OX1 3QG

*DwC = Darwin Core
**¥MIxS = Minimum Information of {Genome | Metagenome|Marker gene} Sequence

41
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Standards in
Genomic Sciences

An Open Access Journal of the Genomic Standards Consortium

Standards in Genomic Sciences (2012) 7:166-170 DOI:10.4056/sigs.3166513

Meeting Report: Hackathon-Workshop on Darwin Core
and MIxS Standards Alignment (February 2012)

Eamonn O Tuama', John Deck?, Gabriel Droge’, Markus Doring*, Dawn Field’, Renzo
8 8

Kottmann®, Juncai Ma’, Hiroshi Mori®, Norman Morrison™'’, Peter Sterk'', Hideaki

Sugawara'’, John Wieczorek", Linhuan Wu'!, Pelin Yilmaz"

5. The MicrobeDB.jp project including
MEO http://standardsingenomics.org/index.php/sigen/

(http://mdb.bio.titech.ac.jp/meo/a | article/view/sigs.3166513/779
bout_meo) coordinates microbial

genomic and metagenomic data,
and is supported by NBDC (National
Bioscience Database Center,
http://biosciencedbc.jp/nbdc.cgi?ln .
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Metagenome/Microbes Environmental Ontology
(MEO) Ver. 0.3

MEO is an application ontology for MicrobeDB.jp, not a domain ontology (BioHackathon 2012)

Thing
atmosphere geosphere hydrosphere organism human activity
(MEO:0000001) (MEO:0000002) (MEO:0000004) association association
| | | (MEO:0000005)  (MEO:0000003)
- air soil -sea | | | |
*oXic forest lake “rumen -bioreactor
*anoxic *plain *water emucus farm
' ' rhizosphere enatto
177 terms

MEO version 0.3 contains terms of GOLD complete genome metadata and SRA metagenome
metadata by manually picking up terms related to microbial environment
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A2 kO — PDO-SYMP D #EEE

BRI RIRIE (EITHED) ORAICKYSISEISNAAR

BRENDDT / La= A37 ) LT —RIZIXREERED T — 30N S HFH

s RRITHEBEDRREHTE. MEY -ErorEiEY)
HHEEEROREEFDB E’]( MicrobeDB.jp% | FB
TEHELDITL=0Ly

o AT ) LT —RIZEREIE =LY

MicrobeDB.jpZ B2 EMZEIZERRIEEIZT B-OIZ(X. ..

RMEICEET HFRA(REE. A% . ER)
DERMIBEEEZBAEICT -7 OO0 —DFEE
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FrorOoo—iEE (2K)

£ ¥ : Pathogenic Disease Ontology (PDO)

"""" PDO
hasSyrmptomOf
HRDEE )  ERoEs
Human disease ontology (DOID) ) L Symptom ontology (SYMP)
ML EICEBEE

LI SHEADAHEFEMA hostls

hostD & ¥R
NCBI Taxonomy

taxid:511145

E&l=27)

[ Disease name J
( Bacterial genomic data MEO
L Metagenomic data
45
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T/LT /T3 R ED-HDINSDCH AT —FF

- INSDCEEHI| > k')—(GenBank, ENA,
DDBJ #2xX) MRDF{EZE#B raEL =74
~OY—BH

E|[NRBH12.12[ZE LN TDBCLS & E
_CINSDC Feature Table Definition
(version 10.2)%0OWLTEZ

- Genomic Standards Consortium
(GSC15; April 22-24, 2013. NIH, USA)
ICTERRXRFE

RE M @E L
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WEELEA A —

FALDO (Feature Annotation Location Description Ontology)

— 5 L DR feature DI BFHRE LR T B DA O
< — (DBCLS)

INSDC Ontology

— III:IV§E)CI>F')@feature&quaIifierOD’)'l—AEEil_'RO)T:&‘)0)1"/|~
S

MCCV (Microbial Culture Collection Vocabulary)

— E¥RT—ARZRER T SO0 AT —

MEO (Metagenome/Microbe Environmental Ontology)

- HMEDAERREZERIT H-bDA O —

PDO-SYMP (Pathogenic Disease Ontology with Symptom)

— HEMNEISEIT RREDFRS LV RPFEDERZTERL
=-A>rOo—

GMO (Growth Media Ontology)
— RO EMIFHRZ BRI 5H=HDA AT —(DBCLS)
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MicrobeDB.jp|ZH [T ADBEIDID# S
H KLU Stanza® B 5
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EH—DB or £ 2{DBEH ¥ (DStanza

————— e e e e e e e e e e e e e e e e e e e e e e e

f 1
i 1
|
— — — — — — Mappin Taxonomy D : :
>{ pping = o) ¢| | [ umberofgenes ] | KEGG PATHWAY
| I

——— —_—————

[ PubMed ! GTPS or RefSeq i MBGD i
| | | |
! PubMed ID ! Number of Gene ID e e i GeneldD | Species | |
|
R i tRMA genes Initial position i A [ Gene name I Reference ]i
Mumber of Terminal position | | ! [ Product I Description ]}
protein-coding genes GO i I [ Cluster ID IOccurrencepaﬁern] i
Mumber of MNumber of genes ! [ Cluster size IAccessiDnnumber] !
e mmTm ) rRMNA genes Mucleotide sequent i I [ Ortholog name I Ortholog 1D ] :
} CMO ! Numbarof  |Amino acid sequency ! - __________/
I | chromosomes GC content I I .
! | |
L __________________ : Mumber of Organism name | | I CoG i
misc RMA genes Strand ! :
! COGID
I-—[ Genome D I Genome size ] i I JI
[ Geneneighbor | Repliconsize ] | I T
I [ Product I Sequence length ] } UniPrat }
__________________ r_________________j T |
MNBRC/JCM o SRS | [TaxunomlclmeageI Sequence status ] : I ! Orthalog 1D
| } : l L ——— UniPrat 1D i Mapping
Lo ! ) C— i
Cultivation temp i { I I ——————————————————————————————————————————————— 5
' ! KEGG
MEBRC ID : | | !
| | !
(Srenmos ams) | ' 1 R .
| | |
! ! KEGGGENESi KEGGORTHOLOGY: |
egumd__J | I | -
(Wedumnams ] | ~{_sened ]| omasgD_J i |
— ! i gene definition I |
Scientific name | ! I —— i i i
of strain | (_genename | -
| | | KEGG MODULES | |
Y 1 l__Meoterm fr 0 0 e b
| |
module ID Lo
GOLD-MED aul I !
l ppine KEGG GENOME | o
____________________ !
|
|
|
|
|
|
|
|
|
|
|
|

i
|
|
1 pathway ID :
i pathway name i
! |
|

|

| I
|
I L |
PATHO ID } L PM—HO i GOLDID
i Mapping |
1

B ODBHED T —2h 5StanzaZESIZIE. DB D IDXIGBEZREZEIET ZLENHD
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Integration of DB resources in MicrobeDB.jp

Genomes (example:Escherichia coli str. K-12 substr. MG1655)
0bo:SO_0000340 df-type S (S;yangbalsDe RefSeq
name pecies Genome
T

bioproj

ObOSO_OOOOlSS RefSeq
SRA ID Genome ID rdfs:labEI pr : CtDataType
(Metagenome) NC_000913.2  rdfs:seeAls rdfs:seeAlso
MBGD NCBI RefSeq NCBI
Species ID BioProject ID Taxonomy 1D
s:seeAls 57779 rdfs:seeAl 511145
GTPS
Species ID NBRC
Chromosome Ecol K12 _MG1655 INSDC 225 Strain ID
: : ;
0b0:50_0000340 ST { NBRG,3301
. INSDC ) \
Plasmid Genome ID _ _ | \
0bo:50_0000155 & Tdf:type bioproject JCM nyY
U00096.2 projectDAtaType Strain ID == D
I
' .
O >1 Genome 1 ID e ', Growth medium
sequencing rdfs:seeAlso :'
I
I
I
I
I
I
I
I

O 1 Genome 1 ID
GOLD Card ID

<= ForaP—~nIvELY
IDFE] D %t ii> B 4% (D RDFZ TripleStore|Z A 4L ) .
SPARQLZFERLEM LB & Gc00008 4
http://wiki.lifesciencedb.jp/mw/index.php/BH12.12/SPARQLthon @
Habitat

http://wiki.lifesciencedb.jp/mw/index.php/BH12.12/SPARQLthon2 Pathogen
50
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L . . M .
Sta n Za . Comparatlve heatmap Ontology hierarchical viewer Numerical data graph

data templates for a genome DB

References

Gene
Ortholog function overview

" reusable
* high modularity
* easy to integrate

 TogoStanazaM{E#kZDBCLS
EHIZETE

e MicrobeDB&CyanobaseZ
A—R5—XELTHHE

S EFREEITOIDLEDY

« H2AFEEFETIZHIISTEED

Environment f @
\s,,,{ "

T

p—

Sta nzaE Eﬁ% (/72/1'\%%”: nB Habitat rthol 'ﬂ-“""'
5 [EDBCLSHVBHFE) ==
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StanzaDfl (EfF+4 /L)

* Gene Annotation Stanza

 Ortholog list Stanza

 Genome Information Stanza

Feature

[http://purl.obolibrary.org/obo/SO_0000704)
dbxrefl hup://www ncbinlm.nih.gov/gene/897644
feature_gene polC

feature_locus_tag TMO576

location 605923..610026
isPartOf http://genome.db/unid/b4d48cd7-00ef-4e03-9adb-fda7de39%078
type http://purl.obolibrary.org/obo/SO_0000704
label TMO0576
[http://purl.obolibrary.org/obo/SO_0000316)
dbxref hup://www ncbinlm.nih.gov/gene/897644
dbxref hup//www . nebinlm.nih.gov/nuccore/15643342
£xons nodelD:/b71582
Ortholog
1D Genome Description UniProt GTPS RefSeq m
cAACT 1427 DNA polymerase Il | YP 0 CRWWI2 AACI ACIDOCALDARIUSDSM446:ST2344 NC_013205.1
subunit AI]‘]I.:
CACEAR 1599 aar DNA polymerase IIl | YP 0038281701 AARA DSMS501.STIOS
catalytic subunit, PolC
type
acbACL 0247 acl DNA polymerase Il | YP_001620249 | A9INEU3 ALAI PGRA:STSEE NC_010163.1
subunit alpha
fEAFLY 170C afl DNA polymerase [l | YP 002316046 BIGGRO AFLA WKI1:ST2505 NC_011567.1
PolC
i ACFER 1371 afn DNA polymerase [l | YP 003399045 AFER DSM20731:STIS519 NC_013740.1
subunit alpha
MEAMET 2678 amt DNA polymerase Il YP O AGTRL AMET QOYME:ST2214 NC_009633.1 e
subunit alpha v
Z
Genome
length 1860725
location 1..1860725
molecularType genomic DNA
organism Thermotoga maritima MSBS
sequence hutpz//genome db/uuid/b4d48cd7-00ef-4203-9adb-fdaTde39e078 fasta
start 1
stop 1860725
strain MSBS
version NC_000853.1
modified 2012-02-13
type hup://purl.obolibrary.org/obo/SO_0000340
type hutp://purl.obolibrary org/obo/SO_0000988
comment Thermotoga maritima MSBS chromosome, complete genome. 52
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StanzaD il (R - BEHE)

Taxonomy Tree

superkingdom Bacteria

. . phylum Firmicutes
" Taxonomic Hierarchy Stanza — o
order Lactobacillales
family Enterococcaceae
genus Enterococcus
species Enterococcus faecalis
Metadata
Medium httpz//www nbrc.nite.go.jp/NBRCZ/NBRCMediumDetailServiet’NO=227
. Straln Metadata Sta nza Strain number NBRC 12841
Application Thienamycins production : Vitamin B 12 (Cyanocobalamine) production : Steroid conversion
Isolated from Soil
Strain name Streptomyces griseus subsp. griseus (Krainsky 1914) Waksman and Henrici 1948
History of deeposit IFO 12841 <-- SAJ <-- OWU (ISP 5226) <-- Squibb & Sons (F. Amow, MD 2428, ETH 24234, NIHJ 501)
Taxonomy http://purl.uniprot.org/taxonomy/67263

Temperature for growth 28

Other Collection Numbers
= Related Strain in Other Culture Collection Stanza DS 4022
.\;'I;H;Z‘I)USS

NRRL B-1806 53
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StanzaD | (3R1E)

= Taxonomic Composition of the
Environment from
the Metagenome Stanza

" Taxonomic Composition of the
Environment from
the Genome-sequenced Strains
Stanza

Taxonomy Composition

-----

superkingdom

o

phylum

order
\

‘R R

I\

i

Taxonomy Compsition via GOLD

mmmmm ngdom

&

order family

B B

=

3

lum

B

——

@ uwy

DBCLSA BAFE h M TogoStanzab AL #kZ HH - THFIZHMAE YA DStanzaZz L 2B FE T

U
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StanzaD (FRiE

= Gene Abundance of the Genome from Several Metagenomes Stanza
{511: Bacteroides thetaiotamicron VP1-5482

EMERIZEITHEBLE

Mapping to Environment 4 /LHFDRBERIZHITEHA25 /L) —FDHit$

Cow rumen BE I NI RN T (NE
Ol contaminated soil 1 | S S S
O contaminated sea water 1. [N N N N N
Oil contaminared o2 |
O contaminatecsea water 2 | I
Oil contaminated soil NN N N N
Oil contaminated sea water 3 _ — _ - _
ol contaminatedsol+ | N Y R
il contaminated sea water 4| NENEN AN A A
Human feces 1 -
Human feces 2 !

{512: Burkholderia multivorans ATCC 17616
FERENEEEE R FEZHED Mapping to Environment

Cow rumen . . =

e VD | TRWWT0 BT UL T TN TIT TN T
O|I contamlnated 50|I 1

AE NERIN WEEI I .

Ol conamiatedse2 e . g e N Y I
O|I contamlnated soil 2 . - :
ey 111 T T JTF _JIT [ T

o BT T Ty TTHe TTrRIr

O|I contammated 50|I 3

e T I mbnnr s agninIe v
i T TN T T T T T
O|I contamlnated soil 4 = -

O|I contamlnated sea water 4

H”mah feces 1 - r r >S5 |
H“ma”feces‘] () T c 20132 )1 BE(EER T2 K% licensed under CCER2.1A K
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j The Genome Database for Cyancbacleria
RhizoBase
The Genome Database for Rhizobia
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MTAuthlZAT A L TULVELVREET,. O (VB E1TS

r=)

[ MicrobeDE: x
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