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! News & Topics
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2017/07/04
Videos were released on TOGO TV.
2017/06/20 i)b%iﬁ*ﬁﬂ'—?“—%?’ﬁﬁ?&'ﬁ\ 201 7FEEBRXRBAE UNREMER) Z2WEEXL
We received a subsidy from TERUMO Foundation for Life Sciences and
Arts for promoting international exchange.
YYRIDLABKETUE U, < SAD KRG NeESIVNELE,
2017/05/30 Y YRY ®T < KiZH D >
Symposium has ended in a great success. Thank you very much for your kind
cooperation as well as participation.
5/28 DY vxYy N V=Y NVOFEBN MEENZTILICEODRADNKRBTERW D F
2017/05/28 vrEILICED &L,
Due to flight trouble, the Lecture of Janet Thornton scheduled May 28 was
cancelled.
BE - RAY— MREDELR!
2017/04/26 H AT = RESDAED
Oral - Poster Speaker was decided.
O - R —HBOERBHERHI4H23H (H) 17:00 £TIRKDEF LT,
2017/04/20 o e Yo o ,
Deadline of oral/poster abstract submission is extended to April 23rd 17:00
JST.
—LR—=I% LEULR (FPAVZL0OFHM. BEEOBNBRE
2017/03/15 R V% B ( 73 Hil. BEEORNBLE)

Website was updated (program details, speakers' profile, etc)

HESE  SMEBERIMZzREBLILEL
Abstract submission and Registration are opened!!

2016/11/30

ARR—LR—YZRAALELR!

Our official website has been opened!!

2016/11/30

cHWED
Introduction
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Recent developments of life sciences owe much to the open, free availability of genomic
information. The genome information is the lifeline of life sciences, as are electricity and gas for
households. DNA Data Bank of Japan (DDBJ) at the National Institute of Genetics has been the
worldwide provider of the lifeline. Together with GenBank at the National Institute of Biotechnology
Information (NCBI) and ENA at the European Bioinformatics Institute (EBI), DDBJ has been managing
the International Nucleotide Sequence Database (INSD) that celebrates its 30th anniversary.

Thirty years ago, few of us could enjoy the internet, and the delivery of international mail required a
week. What the founders of INSD dreamed of 30 years ago has become reality. Now we organize a
symposium focusing not only on cutting-edge science but also on the history of DDBJ. | hope this
symposium serves as a primer to invite you into the world of science.

Chairman, NIG International symposium 2017 Steering Committee
Masanori Arita
Yasukazu Nakamura
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Venue MISHIMA Citizens Cultural Hall

ERASE 5/27-28 HAGE - ®FE (EXR@ER) , 5/29 &EE
Language 5/27-28 Japanese(incl. translation), 5/29 English
s me& R

Admission Free

SmEULAH ZHRUAH

Registration Mandatory

EE REHBFMBAEEEAN BR - A TFLMAEE BiLEGCEARA
Organizer Research Organization of Information and Systems National Institute of Genetics
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Support Mishima city

Science Council of Japan

Pharma Valley Center
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58278 (L) /May 27th (Sat) FHESE : HAE / RE

All-in-one &RZEZ®= (2017) /
All-in-one Database Tutorial 2017 (in Japanese)

All-in-one EEFEER2017 O 7OV T LERULAHDR—Y

I All-in-one BRA#FETREIF?
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BD NAAYAL IV AF—HR—Z >4 — (NBDC)

NBDC(National Bioscience Database Center)ld. BARDAEGRIET —F X—2 D
== LT T—IR—REFEDTHENPIT L LTWVWBHEETT,

National Bioscience Database Center

FATHA IV AFEET—YR—ZX ¥ — (DBCLS)
D B C I_S DBCLS (Database Center for Life Science) &, F—4%~X—X% & D {EFIcfEL
s S PILT BB, EFAPAABEOV= 2775 EOBMEROHBRORIER E
Z{T>TWET,

® AAEQREEET—45/\>¥ (PDBj)

PDBj (Protein Data Bank Japan) (&, %> /X BEOMA#EET —45 X\—APDB%Z
Protein Data Bank Japan KE, M EHREE T HHR=MEDO—DTTI,

H7 DNA 7—%/{>% (DDBJ)

DDBJ (DNA Data Bank of Japan) (&, DNAEHIT—4 R—RZKE, B &t
FEEY SR =WWED—DTY,
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Opening

= B (ERDEEZERERR FTR)
Isao Katsura (Director-General, National Institute of Genetics)

13:10-13:40

Eo-

Lecture

EBI #&
Guy Cochrane

(European Bioinformatics Institute / BUIN/NA A1 > T AT« D
ZTFFFT)

13:40 - 13:50

REE
break

13:50 - 14:20

Lecture

Genbank %

llene Mizrachi
(National Center for Biotechnology Information / K& EIZ4£#)
IZBEHREVY—)

14:20 - 14:40

R
break

I @2m

14:40 - 15:05

5 RTHNSARDT—IR—2R

Lecture

HETHEZIREMOARER/SEHI S BRI ERPEE
Zif 2B N\A AYA TV RT—IR—tv5—)
Mari Minowa(National Bioscience Database Center)

FATHAIVR (EMRF) BXFED, £FMPETICAE<ELIZERD
T, BEWATFORICIE THMEY NS Te by T £ TRy » T8y . MR
B BERRBHRANRLH 25 2. BARIMOERICLZEY S - T—5 DR
CZIBH|LEFETWT, RERBREREDIFTHT ONEREICEEICE > TWE
Fo NAAYA TV RT—=IR=2E>%— (NBDC) FEBRZEDT—FR—2
HEH, FOPTLTRLHDEVY—TF, EHOSNLT—IR—XE, BEAT
S NEMRETOI 7 bEROIC, RERDARBRRE L TEAESNIEED
TIDT, ROMIEBARICDEREBRNEE > TVWBIEEFEEIATIN &
BOES UPRBICRID (hbLhrw! ?) BRbHHET, BETIE
NBDCH'5RABL TWE T = R—=ZADENFZ BN LT, EHRIZEMEOAD
NCEALEY,

15:05 - 15:30

S SEAZENGERBRERAZLT —H X—2 in DBCLS
NG EHE (SAT7HA IV RFET —IR—REV5—)

Hiromasa Ono(Databas Center for Life Science)
FATHA LY ZARHTIE. 1990FREENS. BRICERBLLY /LA7OY T
JRPAZIIZTOV I MCEDKREDT—INEHHIND LSRR, ZD
ER, HRPTHTEZIXZEHBT —IN—AHNARRRE LTRSS TULE
Fo T—IR=RESEMEWIRT ZENHEDERICRAIRICR> TWET
N TRERTF—IR=IANREONERL, MELUANL DASRKRWL, TF—%
ERAEDETCIDEERBANTE RN, BEMEEFIDZRERHEL. 7%
N—2ZEHWELLFBI 2O OBREEFEEITATEH D EEA, F1 71TV
AHET —IR—At 49 —(DBCLS) Tld. T—IR—X%=HLMBT LM%
PRAREICZOMEZE T ZD/cH. VTP —EAPIVFTYVDHREEZR>T
WEY, AFEETIE. DBCLSHEHET 3. #HTHEZ B BREGRZROT —
HIR=ZP T TYV—)ILEBNUET,

15:30 - 15:50

15:50 - 16:15

TERDRFI DAY FDOT—IR—R: EREBET -\

;AR 1B (KRKRFEBERER)

Hirohumi Suzuki(Institute for Protein Research Osaka Univercity)
FYIRVENEABAIFHEULTWIDRIEIENHDEII? ZHRBEZSYOE
RISFEICIE. TNZENDEBRIKSADIVIRVEDEREING D, Z0®REICE
[CZRBATFOIVINVENHDET, COBEZTIE "YU EEBET—HN
v, ZFALT, BFRTAVWATEELHZ LSBT —EZDENAEFRD
2. Y IR BEOIKEEZ B RN S £ M DM b THDITEICDWTER
L&Y,

16:15 - 16:40
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Masanori Arita(National Institute of Genetics)
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5828H (H) /May 28th (Sun)

WEs - A4/ RFE (EBRHD)

EBES - IRRY—%3FK / Lectures « Poster Session

10:00-11:00 & b NEBEEEDOTA O A— LR
';ﬁeft;rg ~—7 RILY / Peer Bork
R S—Oy HTERSETER S l—TU—5—
Group Leader of EMBL, Heidelberg, Germany
11:00-12:00 & EYZOHREHERE LTOEL
Lecture K&l EXEF / Mariko Hasegawa
EIZXZEN BEMRAEZRAE 2R
President, National University SOKENDAI
12:00 - 13:00 K&
lunch break
13:00-14:00 & EXMRICEFZEYS - F—5
Lecture Jvyxy bk Y—r kY /Janet Thornton
BiRHB D . A s ___
RI3—0 v /\NERBEREMERFAR
Former director of EMBL-EBI, Hinxton, UK
14:00 - 15:00 & ENS/LEE: ZOEEEAVIVH
Lecture i 22 / Yoshiyuki Sakaki
RRAZF 2EHE / FREABRMNEEZR BER
Emeritus Professor, The University of Tokyo
The President, Shizuoka Futaba Senior/Junior High School
15:00-15:15 S =V o h—7
Lightning Talks
15:15-16:30 7HRRAY—
Poster session
16:30 - 16:45 K& KRS —E&FT
Commendation Poster review
¥ % /lsao Katsura
ELEEFRRT PR
Director-General, National Institute of Genetics
16:45-17:45 & BOEICHE T IEGRERBFOT—IRN—RFEH : RIKEFE
Lecture

=& FIX / Toshihisa Takagi

RRAZ B%/ ELEGFEMEMA DDBJEY Y — Y9 —K
Professor,The University of Tokyo/Director of DDBJ Center,
National Institute of Genetics
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Oral Sessions (English only)

Session1: Systems Biology and Informatics (9:30 - 10:30)

9:30-10:10

Invited lecture

Diagnosing un-occurred diseases by dynamic network
biomarkers



-- detecting the tipping points of biological processes
by omics data

Luonan Chen

Excutive Director, Key Laboratory of Systems Biology, Shanghai
Institutes for Biological Sciences, China

10:10 - 10:30  Oral presentation  "Folding transition” in the sequence subspace around a
protein family
Akira Kinjo (Institute for Protein Research, Osaka University)
10:30- 10:50 Break

Session2: Transdisciplinary and Omics (10:50 - 12:10)

10:50- 11:30

Invited lecture

No end in sight for gene function discovery: How long
will it take to understand the human genome and what
can be learned from the GAA1/GPAA1 function
discovery story?

Frank Eisenhaber

Executive Director, Bioinformatics Institute,A*Star Singapore

11:30-11:50

Oral presentation

Classification of alkaloid compounds based on subring
skeleton (SRS)

Ryohei Eguchi (Graduate School of Information Science, Nara
Institute of Science and Technology)

11:50-12:10

Oral presentation

LC-HRMS metabolomics method with high specificity
for metabolite identification using all ion fragmentation
(AIF)

Romanas Chaleckis (Gunma University Initiative for Advanced
Research)

12:10-13:30

Lunch break

Session3: Biology and Database (13:30 - 14:40)

13:30 - 14:00 Invited lecture  From database to database integration
Susumu Goto
Professor, DBCLS

14:00 - 14:20  Oral presentation  Single-cell enhancer RNA analysis in mouse embryonic
stem cells
Haruka Ozaki (Advanced Center for Computing and
Communication, RIKEN)

14:20 - 14:40  Oral presentation gEVE, genome-scale endogenous viral element
database, and its applications
So Nakagawa (Micro / Nano Technology Center, Tokai
University)

14:40-15:00 Break

Session4: Genetics and Genomics (15:00 - 16:10)

15:00 - 15:30

Invited lecture

Toward creating future medicine based on genome
information

Tadashi Imanishi



Professor, Tokai University School of Medicine

15:30 - 15:50  Oral presentation Global deceleration of gene evolution following recent
genome hybridizations in fungi

Wataru lwasaki (Graduate School of Science, The University of
Tokyo)

15:50 - 16:10  Oral presentation = A new protocol for constructing the ortholog table in
microbial genome database for comparative analysis
(MBGD)

Ikuo Uchiyama (National Institute for Basic Biology)

| BEEOBANLBEEE

~R—7 IV (Peer Bork)

A—Ov /D FEYMERRR JIL—TV—5—

I—Ov /IR FEMERERFROTIN—T) —5—T, HTFEYZE - BREA/FICEVTI—Ov/N
TRL5IHEINIMEEE LTHIS NS, NatureiEd X >4 —E(2008) ¥ Felix Burda&
(2016)72 &, ¥R DHEZFD,

ENBEREBEDOYA I ONA A — LEHR

ERNDBBYA7ONAA—=LIFAYY / L (Qin et al., Nature 2010) Thh %, 1FEUENEEEEEICES L.
BOULHDERELHEET 5, I TEREBNAZBIC, ETEY—A—ERI2BEDBICEDVWLEHORBEL®, Z
SUEMT — Y 2 HIRT 2BOMESEMRNT . FIZIEEZRT L. BHEOMEDEELENZZEL L #I Forslund
et al, Nature 2015). WRBEBED V7 FILNEFPHFTUE S, EEMEVZOBRIBELE WS LRBRIEHCERNZERT D12
Hich, —IEEZE(SNV; Schloissnig et al. 2013) % UL\ o BFEH B R DBITHNETH 5 (Li et al., Science 2016),
SNV, RA MNEDERZEILID, EERORRERBPHERZRET ZDICHRILD,

ENDRERDE  FREERTH D, TDIDITHEY DLIREZIIKL NIV TEITL. BN OREIORES 2
BT D, 5 UKL AN T 7O—F DIFHINTARAEBE 7OV 17 b THD, I Tlh, FBRBENSEDH SN
235000 Y DTS00 by EFAWT, HERIEOMEN ZKIEZFAZE L TW\W3(Bork et al., Science 2015 &ZD
SE)o

&)l EEF(Mariko Hasegawa)
ETASEEA BREREAFRAS FR

TEERZZEFIE T 2EEYFE, BEOF VNV I— AFURADITIN, BEL Y,
RUZYNDY I v IR EDRHREIT>TE e, BARFABDENL SBEOMREITHE> TWNWD,

EYZFORENERE L TOEL

EMRRICIE, BETFOLNILNS, M. B/E. BF. BEE BHECRBUENH D, TNOSOHBZIRTHEU DT
T EHEKRERENICER T 2RBEHIELTH D, —FH. 1973F0/ —NIVEZR - £EFEZEED—ATHZ =
O TaYN\=TIUNBRIZLSIC, EYOFEN Tt H20NEVNSEVNCHL T, 1) ZOFREIFEDLS %
A THFELTVWZON (BEER) . 2) EABEEZR > TLWINSFELTVWRON (REER) . 3) LDk
SIEULTHRELTERZOD (BEER) « 4) EOLSBBELEFELISEALLTEZOD (RFELER) WS, 42
DERBRDHART TO—FHH 2. INSIEFZTNZNINICHREL THIZICEZX DI ENTEDZN, 422HEL TEKOH
2EZICTBDE. EILDEZTH S,

LS F. EYOROTEN, MREFEZEEDBICEML TV ZETH B, o EBREVEKRTIE., EFFDOEGTF
FEMRZBITE LTV ZETHZH #ifd. BBE. BARDOLANIICESh2EE N ERZEZ TELLTWN
[E. ZNIFELLDRERTH D EEZS5ND, BIEFLNILTOECIBEINTVWRLWASEES T, #EEEXZZE
MTERVWDIFTIFARV, ZRETEM IFITERRRBEPENENTIEEICOVWTELHAEL, X ElcL-
T, FIBRREPEENRKEIND L FEZ W,

RO B LARIICDWT, D TE. TEOREDKSD, e, EFLANILTOFRE YRDRIHIRE T 2EH/NES
Mofce ZhE. 1970FRKIC BEHADIERD, U THHIESN, R—F Y X Z¥ & T 2 EETFRRDERN &L
foo MBOWHTEMNS, BzFES L. e, BHREERGE. SEITFRECNBENFEET D&MD >TET,
oo ARDEAETREIMPEINMERERTEDLSICEBL TV DOhE, EMELRDEZ ZH EICERT S, XL
EEDEZEREKELTETWS,

vy bk Y=Y kY (Janet Thornton)
-0 NER RSN SIS
A—Ov/\DOBEREVEEHE T ZELXIRIOY 7 MMcKELEBUTze AV RYKRZETI YR

TAY  ALYTERBLIEY VIR BIFEEDCATHAEIIE R, A ALY TANT (VR
CHEFZBEERERICED. 201 2FICAEFEOBLINE=TE,

EFffRICEIIBEY Y - T—%



ZDHEMEIC, EUZOHTFLANILTOERNIREHICEAT, HICHEZELNILDOT /SR, NSV ATUTRNZY
g TEY S - F=4, ZEOYLDICLTWS, ZOT—F@ETIE. RBELOHUI LIZELRDHHOTORETHD.
ZFOHHZE EEISENT DIEFEICEL W,

COFETIE. EPYRICE T DT —F EWSEHIINNAICER U, HRABICHFEYVZOIT - T—9=EHT S
-0y /CEREREFEFR(EBNICHIT2ESDRBRED L ITBNT %, ERET—FOERISHZLDDFTWVWS,
UDNURFT—FEERT—7ED HBOHEDE) NS FLWKASIEE, RERICRITZIZHPAEOREBEUIIIERICHS
Wo 4 FYURABANINHSZEL THIETZ1087 / LATOYV LT MME. T35 Uiz ERICIHET 2REHTH 5,

Z ZTIRERRIFENOMAICERICKRIZION. 2D0BHEBN LW, —Did THAEE) T F /N BEDIFES
NFEORREAZSICEDLZIZEROREBPERICHRI > flERT, 65—2F BETFREET—INELICEDLIE
ZREIDDICHEIL-IBITH S,

RIEIICIE, HWERSEATREZIBET S/, bhbbhOAFEEN TR THALHEEERIER SRV, ThICIFEYMES
T—YRADOEZKRBHERERE. STEERZEE, £P¥E. T IRNRECBEREOE BB ANNETH S, EMBL-EBI
[FREIC, HRPOKEEHBEL TENT — I BOERRRZMED LIFTW\Wd, BINATE. EMEBRFOT—5. V—
b BRY/ VN\DETHEETZELXIRIAYY =Y FLHED Eiffc, EET—FIEINED HEBNCERTESHRA Y
TSR BEET D, SIEFDIHBICOWZIEND TH B,

#h £ (Yoshiyuki Sakaki)
RRAE ZEHR /| PREAFRALEZE BER

BEDOE M7/ LEtEZEE L. RRAPHR. BPMRMT / LAREREMR LYY —R. &
BRIMBIPRER, F=2EEL, AZVZTFVE CRE)  BEF - #MHBEZ277UT (T
SYR) . EREE. PAXE. XHFE REEXE. BESHK

ERNY/LEHE: ZOEREAVINT B

ThYYEIYYIICEZDNAZESEABEDERITBERBERNDNAZEBRT 2 4TBEOEE (XF) ICL2B5

(30) ELTEZERFENTVWDIZEZHESHICL. DFEYZFOREICDOHEAD. 3 0EEENSHRD L ~NDLBERER
(7 / L) OREFANEDRMN oz, ENT/ ARREEBIEUZE N/ LAREIE. UH L. DTFEYZOELRIER
PR TIEIEI o fce FIICIREDNZVPERICEER DS ITHRABRERNRHAHS - REAH >7co RTHRFEINEE
UTD3 D0 THZ, Bk EF - EYPFICTEHNEYXZEAULLDNARIAEESLEE (DNAY—T Y
Y—) OEENOIETH D, T TEHADHARENEENREZR U, E2RESE - £YFIC AT 1/
RN—>3Y) OEZAZBALCZETH D, £ N/ LARISREZED DERF—LIRREFVCE NEYZAROEED
eHOEBERZEEIZIEEEEL. EESNCY—T Y AT -V ZBEEICESRYE. BETARTIZIENS TNZa
—5RAL AR, EfU. B3 FEMBEBREBITITZ2N\A AV TAXT 4R (EWEHFRZE) E WS EHIHE
U2 &ETHD. EMBEHRRZEEMREDNAY =TI Y —E SEABHEHOREEZERIC. KET—YEEICE
DRREMFAT D [T FHEEYFE AEEMULIc, ZTTREDNAT—IR—ZIHARAIRDOEEZIB> T\,

E NI/ LFTELNEAE Uz NS/ A2RSIFE MERE. EEOT—ILR - RV —REQRD, FHILLWERZ B2
50T, BEEDNAY—T Y —DEENBZESZERE UL KREBEEROT / LABRIEIRTZE L TR TEHOERE
ICEET 2 BEF Y IHERIN. ARLERE WSS/ ABRICEDCHUVVWERDTRINEEHH U, &

foo BARBREDYT / LMERIEANBECADEREE—BREFEVWEDE Uz, ZOft TTES /Ly BRET/ AMRORIE
DEHICDOWTERT %,

=& FIX (Toshihisa Takagi)
ERAY KB/ EILEEEHER DDBIEY S — vy —FK

T—IN—RRAKCTF A DS OHFMENEFT, WNKZ, RRRZE ST/ LBfEY 5 —
EERT RERRAFEZFRMAREDRIZTRHIR, M, T4 2RBERE,

BOEIEIT2EGRESBTOT—IN—RFEHR  BRERE

DDBJ(DNA Data Bank of Japan) HM#EAEL THSSETSE & 5 E304FIC2 5. DDBJIFINSDC (International
Nucleotide Sequence Database Collaboration)dD—E8 & U TEBEREE T —IR—AZHETHER - EET52 &
HEERBMNELTRISI N, TD30FEDHBICIE. B NT/ ARIDREREDEGRIZICKERLEEEZ ST ISR
HESNWL DB H o, T—IR=APNAAA YT AT 4 7 ADEEM - REMENIREBNICEE > B TH >
EBERLD. BERDYT / LABFREEBENGRL EEKSh. BRBEOEY DT/ ARFINBLRES N, I5IC
& 7/ LUANCHBEFRR. FV/VE, REY. REDAZI VI REEENET—F L RAICH DIBENICIET
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'Diagnosing Un-occurred Diseases by Dynamic Network Biomarkers
-- Detecting the tipping points of biological processes by omics data.

Considerable evidence suggests that during the progression of complex diseases, the deteriorations are not
necessarily smooth but are abrupt, and may cause a critical transition from one state to another at a tipping
point. Here, we develop a model-free method to detect early-warning signals of such critical transitions (or
un-occurred diseases), even with only a small number of samples. Specifically, we theoretically derive an index
based on a dynamical network biomarker (DNB) that serves as a general early-warning signal indicating an
imminent sudden deterioration before the critical transition occurs. Based on theoretical analyses, we show
that predicting a sudden transition from small samples is achievable provided that there are a large number
of measurements for each sample, e.g., high-throughput data. We employ gene expression data of three
diseases to demonstrate the effectiveness of our method. The relevance of DNBs with the diseases was also
validated by related experimental data (e.g., liver cancer, lung injury, influenza, type-2 diabetes) and functional
analysis. DNB can also be used for the analysis of nonlinear biological processes, e.g., cell differentiation
process.
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'No end in sight for gene function discovery: How long will it take to understand the
human genome and what can be learned from theGAA1/GPAA1 function discovery
story?,

Despite dramatic technical progress in genome and transcriptome sequencing, the ability to link changes in
human sequences with phenotypic outcomes is severely limited. After the enthusiastic era of first full genome
sequencing that started with a few bacteria and yeast in the middle of the nineties and culminated in the first
human genome draft, the expectations with regards to cures of not yet treatable diseases or to new
biotechnologies have not been fulfilled even nearly to the extent as the original hype might have promised.
Whereas the impact is dramatic in cases where biomolecular mechanisms are known, little progress even over
several decades in the future should be expected where this is not the case. Except for few cases of clear
statistical links between certain genomic aberrations and phenotypic properties, genotypes can be linked to
phenotypes only via the explanation level of biomolecular mechanisms the knowledge of which is currently
fragmentary at best. It is most urgent to discover or augment function description for > T0000 non- or poorly
characterized human genes. The key to understanding biomolecular sequences is via function prediction from
protein sequences. The plethora of methods for structure and function prediction from protein sequence
integrated in Bll's ANNOTATOR environment is reviewed. A new software GUI, the human protein mutation
viewer, is useful for mapping mutations onto sequence architectural features and for delineating possible
mechanistic implications. Examples of function discovery for GPI lipid anchor biosynthesis pathway's
transamidase subunit genes pig-T and Gpaal as well as some others are presented.
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From Database to Database Integration

In the big data era for life science, it is crucial for researchers to be able to access up-to-date and easy-to-
use databases. Over 1,500 databases are catalogued in the online Nucleic Acids Research (NAR) database
issue web site, and it is still not an easy task to find an appropriate database for each researcher in terms of
both freshness and usefulness. While developing and maintaining each useful database is of course very
important, integration of the databases is also indispensable for easier understanding and interpreting of the
experimental results.

Databases are classified using several criteria such as data types and source information used in the
category list of NAR web site. Another classification can be archival data repositories such as DDBJ and
knowledgebases such as KEGG. KEGG can be considered as an integrated database as well by curating
information from several data sources using its own ontology, which provides unique biological contents in an
integrated and uniform way. It also serves as a backend data source for several bioinformatics analysis tools
including functional annotation system for omics data.

To further integrate databases for more useful applications, technologies to support interoperability of
databases distributed in the internet will be necessary. Semantic web is one such technology exploited by
National Bioscience Database Center, JST and Database Center for Life Science, ROIS. Most data are
represented in resource description framework (RDF) format with properly designed ontologies to follow FAIR
principle to make data findable, accessible, interoperable and reusable. DBCLS has been developing
technologies to integrate databases using RDF, more broadly the linked open data concept, and harnessing
the community to provide, integrate and utilize the biological data in an integrated way. | have recently moved
to DBCLS from KEGG group, so | would like to talk about the two approaches and discuss their differences.
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Toward creating future medicine based on genome information

As a consequence of rapidly advanced DNA sequencing technology, genome information is being used widely
in various areas of biomedical research. On the other hand, the application of genome information to
practical medical services is still in its infancy. We are thus engaged in the research and development of
genome sequencing and bioinformatics, with the aim of creating future medicine through clinical applications
of genome information.

Firstly, we developed a computational system for predicting disease risks based on personal genome
information. By collecting information of single nucleotide polymorphisms from literatures of genome-wide
association studies, we compiled a database of genetic risk factors of various diseases, and released it as
VaDE (http://bmi-tokaijp/VaDE/). Then, using the VaDE database as a reference, we developed a
computational tool for calculating the risks of various diseases from personal genome information. This
enabled us to calculate the personal risks (odds ratios) of various diseases systematically. Though we still
need to objectively evaluate its prediction accuracy, the system could specify an apparent high-risk group for
some of the diseases. We suppose that the system will provide an indispensable technology to realize a
scheme of preventive medicine in the future.

Secondly, we developed a genome analyzing system for the rapid diagnosis of infectious diseases. Using a
portable, single-molecule DNA sequencer and high-spec laptop computers, we could set up a system that can
in principle identify bacterial species in about one hour from a DNA sample of bacterial infection. This
technology will replace the current methods of diagnosis for bacterial infections in the near future.

By utilizing genome information databases as a key technology, we will continue to develop the medical
services of the future.
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