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Infrastructure for the services

Mangement
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feday: hwill introduce:

Web services
(programmable interface)

Q&A databases
A bug tracking
SAIE

Derived databases
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Viash-uje efi bielegical data resources

> It has bee feasible to mash-up diverse databases and tools
to some extent.
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(PDB) structure.

» Large-scale databases are produced in OMICS. Therefore, a
mash-up by program will be required more and more.
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\Wehrsenvices for the hiological problem
SeIVING environment

\We implemented a

anad that provide a
program-friendly interface.

\We propose standardization of bioinformatics

services to Improve the interoperability of
desperately diverse biological data resources.
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The world of Web services
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XML Central ofi DDBJ:
ttp://xmi.nig.ac.jp/index. atmi
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ABSTRACT

A number of biological data resources (i.e. data-
bases and data analytical tools) are searchable and
usable on-line thanks to the internet and the World
Wide Web (WWW) servers. The output from the web
server is easy for us to browse. Howewver, it is
laboriows and sometimes impossible for us to write a
computer program that finds a useful data resource,
sends a proper query and processes the output. It is
a serious obstacle to the integration of distributed
heterogeneous data resources. To solve the issue,
we have implemented a SOAP (Simple Object
Access Protocol) server and web services that
provide a program-friendly interface. The web ser-
vices are accessible at hitp:/'www.xml.nig.ac.jp’.
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"L Centrel of DDBI" has been partly supported by BIED of Japan Science and
Technology Corporation (J3T) and by the project of "Research and Development of
Biological Portal Site of the MWew Generation” through the Special Coordination Funds
for Promeoting Science and Technology fromm the MWimstry of Education, Culture,
Sports, Science and Technology, the Japanese Government,

Japanese

72 What's New

22 DDBIXMI, EZO

DDEBI-XML 15 a new output format of DDBT entries. It 15 readable both for human and
machine.

2 Web services ELd

Thiz iz the first public SOAP service for biology in Japan.

The project atns at the standardization of bicinformatics services on the Internet and the
mmprovement of the interoperability. This page also provides you a Web interface of the
SOAP server.

3 Web Service tutorial

It's easy to access the Web services.
Thiz iz the first step to try Web services.

2 Registration/Publication of your Web services

You are courteously wrvited to register your Web service(s) m the lst, if you open
bicinformatics Web service(s) to the public.
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Workflow composed of methoeds

provided by Web services

Blast

Getentry

RefSeq

OMIM

ClustalWw DDBJ
GIB GTOP
SPS SRS

Gene Ontology E
\
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Ensembl Fasta
NCBI Genome

Annotation PML

TxSearch VecScreen
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Easy to bind Web senvices methods from your program

» Download ActivePerl for WINDOWS and you can call methods in DDBJ

Web services.
» Specify a WDSL file and call a method:
In the following example, the method of
of the Web services is called from a Perl program:

B! Au=r/bindper

#

use S0AP::Lite:

»oservice htte: ! nie. ac, ipdwsd| /GetErt rv.wsd| 7 )

= Jzervice-rzet¥ML_DDBJERt rv (TABOOOOO3 ™) ;
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Woerkilew with Online Mendelian
Inhentance in Man (OMIIV)

List of Hutman LS
: Protein name
Fenell GeneID, OMINID
3 Protein Name,
Accession

antiotation Antotation

List of Iiouse
Genell

Proteit natne Accession
protein name

Antotation Antntation
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Environmental DNA sequences
autematic annotation workflow

In order to make full use of gene information included in nucleotide sequence
database, we developed workflow of gene finding of DNA fragments obtained
from pooled genome samples of uncultured microbes in environmental samples.

Environmental FSSE EMBOSS S
Sample (getorf) ORF

1. Execute getorf in EMBOSS which finds and outputs the sequences of open reading frames (ORFs).
The ORFs can be defined as regions of a specified minimum size (longer than 300bp) between
START and STOP codons. (The minimum size cut-off for getorf was )

BLASTP

Selected | Attached
ORF Product
InterPro /

Scan

The protein product was attacheded by searching the bacterial division of DDBJ release 62 against
predicted ORFs using BLASTP. (The e-value cut-off for BLASTP was 1e-40.)
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Examples of methods frequently used: getentry, blast, RefSeq. GO
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Web services In the world

EBI, NCBI, ----
£ NeBl _ .

Iceland -
Russia

Morth
Atlantic O

Indonesia Papua
MNew Guinea

Indian
Ocean Australia

(Web services map prepared by EBI)
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Derived databases

- -« _ .
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r-L. D D' B _l Content of INSDC
- DMA Data Bank of Japan Japanese
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AA1TERES 1431278 27.1%

AIR02163 891011 16.55
Iypsis CEO00O01 253796 16.22

ENTRIES-PROJECT Cmmxi27 147550

5 The Transenptional Landscape of the Mammahan Genome EY000001  7027e2 1335
é Hnnnabzatmn and sabtraction: two approaches to facilitate gene LARITEEE 634747 1706

discovery
L 2 e 7 DOE Jomnt Cenome Institate Zenopus tropicalis EST project CElade3l 611822 1162
RANE CH2E380310 2 HEDO honan cDHA sequencing project DADDLS32 569930 1083
9 Sorglmm genome sequencing by methyrlation filtration CL147582  5338a% 1014
10 DM.:!&P [(Dryza Map Alzenent Project)- Anzona Genonues CcTI2733 S131ET 075

Institute
Diziribution of eniry size {eniry ranking)

rank Definition of Eniry Accesgion#  hazes ngj
% 1 Eattis norvegious strain BHSsHNHsdMCW chromosome 1. CHMOO0072 267210886 268
;mj 2 Rattes normegions strain BHSsHHadMCOW chromosome 2. CMOO00YS 252207540 258
ﬁ 2 Fattus norvegious chromosome 1, whole genome shatzun FRIOOONTRT S 1Inensd 0 ocd

HT_TI-.-I| PRI :ROD|'MAM| vRT| IHH|_PLN|.BCT|'1?RL| PHG SYH| ENYV | | EST GSS|-STS 'HTc:"|'HTG| TPA| UN4 | | CON "ﬁhf'1_aut




@

d

@D

mc
OD
o
L
OI
mm
n 2
O Y=
)

n @
..m
25
qu)
le) )
mg
© D
T &
o .9
QO <«
=
D =
- O
o 2
o .2
S &

AS

(Genome Information Broker

- 5IB Top Page

e

s

- Genome Project

{zenomes -

e

r

ti

ar

Comp

- Cottact s

- DOWHLOAD

all microhial g

Archaea

- DDBJ Top Page

28
3

Atrchaea
Bacteria

£
405

Eukatyota
Total

W

17

Primary Biological Databases

2006/10/23



Gene prediction pregrams used

GLIMMER
37%

Glimmer+
Other program

GeneSmith+ 15%

Ohter program

1% .
GeneSmith
2%

| GeneHacker Genemark+

GeneHacker+2%
GenomeGambler
2%

Other program
2%
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Parameters: the cutoff length used

length number

>20 |

> (=) 30 25

>33.3aa  (100bp)
>40aa
>50aa
>60aa

>66.6aa (200bp)
>80
>100aa
>150aa
>200aa
>300aa
>400aa

— et e e QNN = AT = W
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Annotation: description of products

~ Hahella chejuensis KCTC 2396
CDS 1023521. . 1024429

ene="argB”
é]gnnnc +g§:"l—l("l—l 01027” Kr\nr\ [ N +L.A\
~ Archaeoglobus fulgidus DSM 4304
CDS complement (1141715. . 1142587)
/locus_tag="AF_1280"

/note="similar to GB:L77117 SP:Q60382 PID:1592260 percent
,//’/iZi\\ identity: 56.06; identified by sequence similarity;

s

OII ~ Agrobacterium tumefaciens C58 circular chromosome
CDS complement (373582. . 374466)
an /gene="AGR_C_666"
/note="acetylglutamate kinase PA5323x{imported} -

Pseudomonas aeruginosa (strain PAO1)” _
/codon_start=1 Product name in

/transl_table=11 the qualifier of
/product="AGR_C_666p” ote
/protein._id="AAK86197. 17
/db_xref="GI:15155294”
Product ID in  Franslation="MISSESEIQARLLAQALPFMQKYENKTIVVKYGGHAMGDSTLGK
L AEDIALLKQSGINPIVVHGGGPQIGAMLSKMGIESKFEGGLRVTDAKTVEIVEMVL
the qualifier of | \kpTVALINGTGEWATGLCGKDGNMVFAEKAKKTVIDPDSNTERVLDLGEVGEV
/product VDRTLLDLLAKSEMIPVIAPVAPGRDGATYNINADTFAGATAGALHATRLLFLTDV
PGVLDKNKEL IKELTVSEARALIKDGTISGGMIPKVETCIDAIKAGVQGVVILNGKTP
HSVLLEIFTEGAGTLIVP”

2006/10/23 Primary Biological Databases




Annotation: description of preducts

* Unknewn

* hypothetical proetein

* probable orf

* predicted protein

* putative pretein

* hypothetical conserved protein
Uuncharacterized protein
conserved demain protein
conseved hypthetical

i

i

i
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Annotation: inconsistency or biological variation

Agrobacterium tumefaciens C58 circular chromosome (Cereon)
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A denved datalhase: contents of complete microorganisms
genemes were evaluated

What is GTPS?

DDBJ

Lo

GTPS

- GTES Top Page

- GTRE2003
(123 strains by Jul,
2003)

- GTRE2004

(183 stains by Sop, Gene Trek in Procayote Space

2004)

- GTPE2002
(301 strains by Feb, A s !
2006) = TR e

- GTPE2006
(371 strains by Aug
2006

- Contact Us

H: Eubacteria, &: Archaea, @: Mycoplasma

|
b
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[Features of GTPS

» Simultaneous prediction and evaluation of all
the pessible protein coding genes (ORES) In
prokaryote genomes

= All'the OREs are graded
The criteria and evidence data are available

= Web site
http://gtps.ddbj.nig.ac.|p/
« Updated once a year
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Shoert histery of GTPS

AT froein) strains Archaea Bacteria
2003 (Jul 2003) 123 14 109
2004 (Sep 2004) 183 17 166

2005 (Feb 2006) 302 25 277
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Grade

blastp hit InterProScan hit

Coverage Subject Subject

alionment . .
g Function known motif

subject .
o Not putative
query
> =0, membrane
" AAA = = nor Unknown motif
3 "8 a unknown
5 & protein
&p W AA : No hit
— 0 alignment/ .
= Q. ORF Putative Function known
g — > o membrane + unknown
8 A = 70% or unknown RS W
= protein motif
= 70% Putative membrane :
. protein No hit
e T A
Function known
No hit ot unknown motif
a = 70% Unknown
- No hit
v protein
= 70% Unknown i
@ ; No hit
protein
No hit No hit
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Number of ORFs sorted by each grade

GTPS GTPS GTPS
it ver.2003 _ ver. 2004 ver. 2005
AAAA-A 283,247 431,672 752,186
BBBB-B 7,208 10,250 20,755
C 4,680 7,511 16,227
) 79,779 107,382 137,656
E 6,788 10,225 17,739
X 466,681 687,110 278,075
Total 848,383 1,254,150 1,222,638

Glimmer2 and RBS finder Glimmer 3

Potential genes
(AAAAL - D3) 370,876 551,246 903,845

INSDC 362,828 537,312 904,530
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Comparison of the number of protein coding
genes between GTPS and INSDC

GTPS GTPS GTPS
ver. 2003 ver. 2004 ver. 2005
Identical 261,720 70.6% 390,557 70.8% 576,762 63.8%
3' matched 92,206 24.9% 133,146  24.2% 252,365 27.9%
New ORFs 14,954  4.0% 23,935 4.3% 31,438 3.5%
(Not annotated in INSDC)
Not predicted by Glimmer 1,996 0.5% 3,608 0.7% 43,280 4.8%
Total 370,876 551,246 903,845

(potential genes)

2006/10/23 Primary Biological Databases
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How: many, genes are out there?

The ratio of the clustered
ORFs to all the ORFs
among the sampled
genomes increased with
the increasing number of
the genomes. The ratio
IS not yet saturated at the
180 genomes (29.5% of
the genes among 180
genomes were clustered
and presumed to have
the same function.).
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SuUmmany.

|t Is the long| term mission of
to archive all the data published
for the leng term.

« At the same time, ' IS requested to provide
objective/reliable data and tools for the
mash-up.

« | proposes and maintains standards of
piological data processing for the long
term.
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