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Development of theory and procedures for personalized medicine
using statistical mechanisms of information processing
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We investigated the haplotype inference method, which is an indispensable information
processing technique for personalized medicine providing high quality diagnoses or
medical treatments based on individual genetic information. This method involves dividing
individual genetic information into two groups, one for paternal origins and the other
for maternal origins. Our main achievement is the development of a novel highest quality
haplotype inference method. The developed software is available for free through our
website. We also developed more powerful but less accurate inference methods by using
statistical mechanical techniques.

2,000,000 0 2,000,000
2,600,000 0 2,600,000
2,600,000 0 2,600,000
2,500,000 0 2,500,000
9,700,000 0 9,700,000

haplotype -



(
)
(SNP)
0.1%
600
(€)) (SNP)
haplotype
EM
SNP
SNP
haplotype
SNP
(CNV)
haplotype
2

haplotype

30

25

40

100

(S\NP)

spot(haplotype block

hot spot
10* 107
®
SNP
SNP SNP
4)

(1) haplotype

1%

(

hot

hot spot

10

) SNP

300

D"

C#

10°

EM



@) hot spot

MDL
EM
©) SNP
p
SNP
SNP Bonferroni
Holm
SNP
p
p
p
“)
18°7 = o
i L ‘“ EH
L] - :
2 akat * ™
L) ﬂ -
;E : l'.-
2 qpraf W
: - .
g 1073 | = ™
1“ i 'l i

Loci

38

SNP

€D haplotype
8
(SNP)
25 40
EM
SNP
Grem SNP
SNP
(CNV)
SNP
haplotype
(@) hot spot
Kul Iback-Leibler
©) SNP
Fisher
p



*

Bayes
Bowman-Levin

o @

16
[1] Masashi Kato, Qian Ji Gao, Hiroshi
Chigira, Hiroyuki Shindo, Masato Inoue
A haplotype inference method based on
sparsely connected multi-body Ising model
Journal of Physics: Conference Series, (in

press). ( )

[2] Hiroyuki Shindo, Hiroshi Chigira,
Tomoyo Nagaoka, Naoyuki Kamatani, Masato

13(1), 43-48, 2007. ( )

[7] Masato Inoue, Koji Hukushima, Masato
Okada

Analysis method combining Monte Carlo
simulation and principal component
analysis -- application to Sourlas code
Journal of the Physical Society of Japan,
75(8), 084003, 2006. ( )

20

[1] Masashi Kato, Qian Ji Gao, Hiroshi
Chigira, Hiroyuki Shindo, Masato Inoue
A haplotype inference method based on
sparsely connected multi-body Ising model
International Workshop on Statistical-
Mechanical Informatics 2010 (IW-SM12010),
2010/3/8, Kyoto.

Inoue

Grouping  preprocess  for
inference from SNP and CNV data
Journal of Physics: Conference Series, 197,
012009, 2009. ( )

haplotype

[3] Ken-ichi Tamura, Miho Komiya, Masato

Inoue, Yoshiyuki Kabashima

Decoding algorithm of  low-density
parity-check codes based on Bowman-Levin
approximation

New Generation Computing, 27, 347-363,
2009. ( )

[4] Hiroyuki Shindo, Hiroshi Chigira,
Junji Tanaka, Naoyuki Kamatani, Masato
Inoue

Grouping preprocess to accurately extend
application of EM algorithm to haplotype
inference

Journal of Human Genetics, 53(8), 747-756,
2008. ( )

[5] Satohiro Tajima, Masato Inoue, Masato
Okada

Bayesian-Optimal Image Reconstruction for
Translational -Symmetric Filters

Journal of the Physical Society of Japan,
77(5), 054803, 2008. ( )

[6] Shinpei Hara, Yuta Akira, Eisuke Ishii,
Masato Inoue, Masato Okada

LDPC decoding dynamics from
viewpoint

Interdisciplinary Information Sciences,

a PCA

[2] , , ,
PCA
12
(IBIS 2009), P042, 2009/10/20,
[3] , , .
Bernoulli Bayes
12

(IBIS 2009), P047, 2009/10/19,

[4] Hiroyuki Shindo, Hiroshi Chigira,
Tomoyo Nagaoka, Naoyuki Kamatani, Masato
Inoue

Grouping  preprocess  for
inference from SNP and CNV data
International Workshop on Statistical-
Mechanical Informatics 2009 (I1W-SM12009),
2009/9/13, Kyoto.

haplotype

[5] Hiroyuki Shindo, Hiroshi Chigira,
Tomoyo Nagaoka, Naoyuki Kamatani, Masato
Inoue

Haplotype inference from SNP and CNV data
assuming Hardy-Weinberg equilibrium

The 1st International Symposium on Bio-

medical Science  and Engineering,
2009/7/18, Tokyo.
[6] ) s
Bowman-Levin LDPC

1

(1B1S2008), 2008/10/29,



[7] , . ,
haplotype

52 , 2007/9/14,

[e] D

2007 , 2007/3/20,

1
[1] Masato Inoue, Shin Ishii, Yoshiyuki
Kabashima, Masato Okada (editors)
International Workshop on Statistical-
mechanical Informatics 2009 (IW-SMI 2009)
Journal of Physics: Conference Series 197,
2009, pp. 244.

HaploBorder (SNP haplotype

)
http://ww._eb.waseda.ac.jp/m_inoue/down
loads/
@

INOUE MASATO

70376953

@

®




