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Development of integrated database for metabolome data

Masahiro, Sugimoto
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This study aimed to develop a database of metabolome data because the standardizat
ion of metabolomics data is not well established compared to the other omics data. We have developed MMMDB
that contains metabolomics profiles from single mice. We also developed data analysis methods for clinica
I information usually attached as metabolomic data sample information. The pathway visualization tools tha
t enable users to edit the pathway easiliy.



National Center for
Biotechnology Information (NCBI)

Pathway

(MS)
(NMR)

Pathway
KEGG (Kanehisa et al, Nucleic Acids Re,
38, D355-360, 2010) Pathway

MetaCyc
(Caspi et al, Nucleic Acids Re, 38,
D473-479, 2010)
Reactome (Matthews, Nucleic Acids
Res,D619-D622)
2
MetaCrop (Grafahrend-Belau et al, Nucleic

Acids Re, 38, D954-958, 2008)

(GCIMS)

GMD@CSB.DB (Kopka, J. et al.
Bioinformatics, 21, 1635-1638, 2005)
(MS/MS)

MELTLIN (Smith et al.
Ther Drug Monit, 27, 747-751, 2005)

MassBank (Horal et al.
J Mass Spectrom, 45, 703-714, 2010)

HMDB (Wishart et al, Nucleic Acids Res,
37, D603-610, 2009) SMPD (Frolkis et al,
Nucleic Acids Res, 38, D480-487, 2010)
@ @

Pathway
MS

HMDB

google

Application
Programable Interface (API)

(Jenkins et al, Nature
Biotechnology, 22, 1601-1606,
2004)(Goodacre et al, Metabolomics, 3,
231-241, 2007)

@)

)

®3)

Wiki( Web
)
(Arita, Briefings in Bioinformatics,
10, 295-296, 2009)(Arita, BioData Min, 17,
7,2008) Wiki



Pathway

CE-TOFMS

TCA

m/z

428
219

Spectrum

Electropherogram

Mass

ID( ) KEGG ID, CAS NO, Pub Chem ID,
ID, HMDB 1D

2.0B

electropherogram__| s

Mass Spectrum

Electropherogram




ey MNDB.

sic MMDB.

4.Electropherogram

Electropherogram  Mass

Spectrum

(Sugimoto et al.

Metabolomics, 2010)
Electropherogram

m/z

mz Migration time
Migration Tag Migration time  (min)
time
e mz (ppm) tissue
C 1 | |
m/zAGpm) | mtAGmin) | T -

10,9364 0.067501193
14.3409) 0.07385940;
113308 0.068560902
13.9486| 0.072341284) c
17.4563) 0.0594821504
3560385 2.366668174¢ p
as5.3383) 2.3012121534 p

3617576 2.947531052]

3590478 2.405355655¢ hew

2590478 2.405355695¢ heart

af|mve: 11106748 T 25,9 13c1

m/z

m/z

Pathway

ID

Pathway Pathway

Pathway

7.Pathway

Pathway

Pathway

Pathway




PCR(

(Takada et
al., Breast Cancer Res Treat, 2012)

Ensemble

A) Ensemble
AuC
10 AUC
9B) boosting
4 AUC
AUC ADTree
(Ensemble)
10
A)

o **i*ffifffﬁééiiiif§

ool _§HF
'i

The number of ensemble

(MLR)
(ADtree)
1-']“ i R
0 = \
]
4 o
0.8
- T
0.74
ﬂuD!lree HI:.F! Adt‘ree Ml:.R
Datat Data2
8 ADTree MLR
Y AUC boxplot 200
AUC
4 Datal Data2
(Datal)
(Data2)
AUC
ROC
1 0
Datal Data2 MLR
ADTree
MLR
P=0.05
ADTree
boosting

ADTree

B)
“
2 075 éé
The numher‘ o[.a:r;-s;r;;:““"m
9 Ensemble  Boosting
A) Ensemble =ADtree B)
boosting 1 ADtree X
Y 200 AUC
Web
Web



1
Masahiro Sugimoto, Masahiro Takada,

Masakazu Toi, Comparison of robustness
against missing values of alternative
decision tree and multiple logistic
regression for predicting clinical
data in primary breast cancer, ,
Conf Proc IEEE Eng Med Biol Soc, 2013,
3054-3057
DO1:10.1109/EMBC.2013.6610185

3
Masahiro Sugimoto, A challenge filling

in the gap between experimental and
theoretical biology, Complex
Biodynamics & Networks, 12/Nov/2013,
Yamagata, Japan

Masahiro Sugimoto, Bioinformatics
provides novel insights into
metabolomics, International
Conference on Applied Informatics for
Health and Life Science, 11/Sep/2013,
Istanbul, Turkey

Masahiro Sugimoto, Masahiro Takada,
Masakazu Toi, Comparison of robustness
against missing values of alternative
decision tree and multiple logistic
regression for predicting clinical
data in primary breast cancer, 35"
Annual  International  IEEE  EMBS
Conference, 5/Jul/2013, Osaka, Japan

Frontier of Utilization of
Big Data in Sciences
2014 p32-40

http://mmmdb. iab.keio.ac.jp/

o

SUGIMOTO, Masahiro

@

®

30458963



