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Proposal of interactive large scale Bayesian network estimation method and its
application to biological data
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In data_analysis, causality that indicates cause and effect between events
is more important than correlation that simply indicates that changes between events are similar.
Bayesian networks have greatly contributed to small-scale data analysis as a model expressing the
causality and a method of estimating the causality. The Bayesian network is a probabilistic model
representing causality with conditional probability, and is a non-cyclic directed graph representing

causality with directed edges between vertices corresponding to events.

In this study, we proposed a method to expand the number of events that Bayesian networks can
estimate and to compare data observed from different sources for the same event. And the
effectiveness was clarified through verification using real data in the field of biology.



SNP

10—~100

1980

100

NP (non-deterministic Polynomial)

10



Q)

N ,
0(\°)
oO(N%) o(N%)
CPU , GPU
[11[6] [19]

[1]

[2]

[18][42]
SNP

Yoichi Takenaka, Kazuma Mikami, Shigeto Seno, Hideo Matsuda,

Automated transition analysis of activated gene regulation during diauxic nutrient
shift in Escherichia coli and adipocyte differentiation in mouse cells,

BMC bioinformatics, vol 19(suppl 4):89 (2018/5)

DOI: 10.1186/s12859-018-2072-y

Viacheslav Kapilevich, Shigeto Seno, Hideo Matsuda, Yoichi Takenaka

Chromatin 3D reconstruction from chromosomal contacts using a genetic algorithm
IEEE/ACM Transactions on Computational Biology and Bioinformatics,

DOI: 10.1109/TCBB.2018.2814995 (2018/3)

[3] Tazro Ohta, Takeshi Kawashima, Natsuko O. Shinozaki, Akito Dobashi, Satoshi Hiraoka,

[4]

[5]

Tatsuhiko Hoshino, Keiichi Kanno, Takafumi Kataoka, Shuichi Kawashima, Motomu Matsui,
Wataru Nemoto, Suguru Nishijima, Natsuki Suganuma, Haruo Suzuki, Y-h. Taguchi,
Yoichi Takenaka, Yosuke Tanigawa, Momoka Tsuneyoshi, Kazutoshi Yoshitake, Yukuto
Sato, Riu Yamashita, Kazuharu Arakawa, and Wataru lwasaki. (23 16 )
Collaborative environmental DNA sampling from petal surfaces of flowering cherry
Cerasus x yedoensis "Somei-yoshino® across the Japanese archipelago.

Journal of Plant Research, Jul;131(4), p-709-717, doi: 10.1007/s10265-018-1017-X.
(2018/2)

Babak Ehteshami Bejnordi, et. al. (Y. Takenaka 61 50 ),

Diagnostic assessment of deep learning algorithms for detection of lymph node
metastases in women with breast cancer,The Journal of the American Medical
Association, Vol.318, No.22, pp.2199-2210,

doi: 10.1001/jama.2017.14585 (December, 2017).

Mikio WATANABE, Yoichi Takenaka, Chika Honda, Yoshinori lwatani,

Genotype-based epigenetic differences in monozygotic twins discordant for positive
anti-thyroglobulin autoantibodies,Thyroid, 28(1): 110-123. (2017/01)

DOI: 10.1089/thy.2017.0273




[6] Yoichi Takenaka, Shigeto Seno, Hideo Matsuda
Detecting shifts in gene regulatory networks during time-course experiments at
single-time-point temporal resolution
J. Bioinformatics and Computational Biology, vol. 13 Issue 5,
doi: 10.1142/S50219720015430027, 18  (2015-9)
42

[ 1] , ., ,

) (2019/3/15)
[ 2] Yoichi Takenaka, Transition of regulatory force toward the gene expressions during
osteoblast cell differentiation, Pacific Symposium on Biocomputing (PSB) 2019, HI,
USA, (2019-1-5)
[ 3] , TgAb

2019 2-B-10, (

61 (2018/11/23) ( )
[4] - ,

46 (2018/11/8)

[ 5] Nakagawa Y., Hanada Y., Takenaka, Y., Edirishinghe C., Nonconvex Discrete
Optimization Approach for High Dimensional Regression, INFORMS annual meeting 2018,
Phoenix, AX, USA (2018/11/07)

[ 6] Watanabe, M., Takenaka, Y., Honda, C., Osaka Twin Research Group, lIwatani, Y.,
Genotype-based epigenetic factors in identical twins discordant for positive TgAb.
AACC Annual Meeting & Clinical Lab Expo 2018, Chicago, USA (2018/7/31)

[7] - ,

DNA
12 (2018/5/24)

L8] , - ,
HbAlc )
32 , (2018/1/27)

[ 9] Yoichi Takenaka, Kazuma Mikami, Shigeto Seno, Hideo Matsuda,Automated transition
analysis of activated gene regulation during diauxic nutrient shift in Escherichia
coli and adipocyte differentiation in mouse cells, The 16th Asia Pacific
Bioinformatics Conference (APBC2018), Yokohama Japan, (2018-01-15)

[10] Kazumasa Saito, Shigeto Seno, Hideo Matsuda and Yoichi Takenaka, Missing value
imputation for gene expression data with Deep Learning The 16th Asia Pacific
Bioinformatics Conference, A9, Yokohama, Japan (2018/1/15-17)

[11] Meya Cho, Shigeto Seno, Hideo Matsuda and Yoichi Takenaka, Functional analysis of
metagenome using composition- based method, The 16th Asia Pacific Bioinformatics
Conference, Al8, Yokohama, Japan (2018/1/15-17)

[12] Viacheslav Kapilevich, Shigeto Seno, Hideo Matsuda, Yoichi Takenaka, Chromatin 3D
reconstruction from chromosomal contacts using a genetic algorithm, The 28th
International Conference on Genome Informatics (GIW/BIOINFO 2017), Seoul Korea, Oct.
31- Nov.3 (2017-11)

[13] Watanabe, M., Takenaka, Y., Honda, C., Osaka Twin Research Group, lIwatani, Y.,
Genotype specific for monozygotic twins discordant for anti-thyrogrobulin
autoantibody (TgAb) positivity. The 16th Congress of the International Society for
Twin Studies (ISTS), Madrid, Spain (2017/11/16-18)

[14] Ozaki, R., Watanabe, M., Takenaka, Y., Honda, C., Tomizaw, R., lwatani, Y., Genetic
and epigenetic factors influencing HbAlc levels in monozygotic twins.

The 29th World Association of Societies of Pathology and Laboratory Medicine
(WASPaLM), Kyoto, (2017/11/17)

[15] , , , s ,

(MIRU2017) PS1-65 (2017/8)

[16] _

, HbAlc 57
(2017/10/7)

[17] Shigeto Seno, Yoichi Takenaka, Hideo Matsuda, Clustering of cells for single cell
analysis using Latent Dirichlet Allocation Mitsuhiro Eto, The 25th conference on
Intelligent Systems for Molecular Biology and the 16th European Conference on
Computation Biology (ISMB/ECCB 2017) B-071, Prague, Czech Republic (2017/7)

[18] Mikio WATANABE, Yoichi Takenaka, Chika Honda, Yoshinori lwatani, Genetic background




specific for TgAb discordant twins, 47th Behavorial Genetics Association Annual
Meeting, Oslo (2017/6/29)

[19] , , , , , , , ,
NGS 2017-5-23/24, (2017-5)
[20] , . ,
NGS 2017-5-23/24
(2017-5)

[21] - ’

, 112 2017-MPS-112-6 (2017-2)
[22] - ,

112 2017-MPS-112-27 (2017-2)

[23] Yoshiaki Sota, Shigeto Seno, Yoichi Takenaka, Shinzaburo Noguchi, Hideo Matsuda,
Comparative analysis of transformation methods for gene expression profiles in breast
cancer datasets, IEEE 16th International Conference on Bioinformatics and
Bioengineering (BIBE 2016), Splendor Hotel, Taichung, Taiwan, pp.328-333,
doi: 10.1109/BIBE.2016.51 (2016-11-1)

[24] Yoshiaki Sota, Shigeto Seno, Yoichi Takenaka, Shinzaburo Noguchi, Hideo Matsuda
Comparative analysis of transformation methods for gene expression profiles in
breast cancer datasets IEEE 16th International Conference on Bioinformatics and
Bioengineering (BIBE2016) pp.328-333 Taichung, Taiwan (2016/10)

[25] Hideo Matsuda, Junko Tsuda, Shigeto Seno, Yoichi Takenaka, A method for reducing
false positives of target genes of microRNAs by combining two prediction tools,
International Conference on Intelligent Systems for Molecular Biology (1SMB2016),
No.049, Swan and Dolphin Hotel, Orlando, Florida, USA (2016-7).

[26] Fuki lwasaki, Shigeto Seno, Yoichi Takenaka, Hideo Matsuda, An accurate estimation
method for expression profiles of novel transcripts from RNA-Seq data, International
Conference on Intelligent Systems for Molecular Biology (1SMB2016), No.N24, Swan and
Dolphin Hotel, Orlando, Florida, USA (2016-7).

[27] , , , , , , ,

2016, P03, , (2016-6)

[28] , , . ,

, (2016-6)

[29] Kazumasa Saito, Shigeto Seno, Yoichi Takenaka, Hideo Matsuda
Bayesian Network Inference from gene expression profiles with a small number of
samples, The 20th Annual International Conference on Research in Computational
Molecular Biology, RECOMB2016, Poster-50 (2016-4)

[30] Yoichi Takenaka, Shigeto Seno, Hideo Matsuda,Dynamic Analysis of Gene Regulations
using Leaving-One-Out Expression Profile, The 20th Annual International Conference
on Research in Computational Molecular Biology,RECOMB2016, Poster-48 (2016-4)

2016, P23,

[31] , , , , , , ,
3 , 201  CVIM
(2016-3)
[32] ’
’ 107

2016-MPS-107-6 (2016-3)
[33] , , Deep

learning , 107

2016-MPS-107-10 (2016-3)
[34] , , , ,
, 45

2016-B10-45-1 (2016-3)

[35] , ., , ,
, 45

2016-B10-45-7 (2016-3)

[36] Yoichi Takenaka
Identification of the state-change-time-point of gene regulations from time-course
experiments, The second workshop on Advanced Methodologies for Bayesian Networks




(2015-11)

[37] Yoichi Takenaka, Shigeto Seno, Hideo Matsuda, Detecting the shifts of gene regulatory
networks during time-course experiments with a single time point temporal resolution
Proceeding of GIW/InCoB2015, J13 (2015-9)

[38] , , , , k-mer
, 4 NGS (2015-7)
[39] , , 4
NGS (2015-7)
[40] ,
2015 (2015-6)
[41] ,
2015, (2015-6)

[42]

42 (2015-6)
O
O
@

@



