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We successfully applied information theory represented by Shannon’ s entropy and
mutual information to quantification of the tumor heterogeneity reflected in the transcriptome in each of
biological pathways. In fact, metabolic pathways exhibiting high or low heterogeneity were detected among
a number of human cancer cell lines as well as between different oxygen environments of cell culture.
These results provide insights into tumor heterogeneity from the perspective of metabolic biology,
suggesting the potential of diagnostic and therapeutic application.



1)

C

22 4T~
24

Kubo et al, Anal. Bioanal.
Chem. 400: 1895-1904, 2011

@

“

" Satoetal,
Entropy 14: 233-251, 2012

o

Matsuyama et al, Oncol. Lett. 1:

431-436, 2010

RNA DNA
@
Shannon
N
Xi 1=1,2,3,
...N T Xi/T
H
. Xi T/N
Hpax logN

H=-X (Xi/T) log (Xi/T) = logT -

@ /T) = (Xi logXi)

o

Shannon
mutual information

Shannon

KEGG

Shannon

Shannon



Shannon
@
70
Shannon
A
Shannon

Nishime et al, J Immunol
195: 1883-1890, 2015.

3

Nishime C, Kawai K, Yamamoto T, Katano
I, Monnai M, Goda N, Mizushima T,
Suemizu H, Nakamura M, Murata M,
Suematsu M, Wakui M. Innate Response
to Human Cancer Cells with or without
IL-2 Receptor Common g-Chain Function
in the NOD Background Mice Lacking
Adaptive Immunity. J. Immunol. 195
(4):1883-1890, 2015, doi:
10.4049/jimmunol .1402103 .
Hoshino Y, Hayashida T, Hirata A,
Takahashi H, Chiba N, Ohmura M, Wakui
M, Jinno H, Hasegawa H, Maheswaran S,
Suematsu M, Kitagawa Y. Bevacizumab
terminates homeobox B9-induced tumor
proliferation by silencing
microenvironmental communication. Mol.
Cancer. 13 : 102, 2014,
doi:10.1186/1476-4598-13-102

Yamauchi Y, lzumi Y, Asakura K, Kawai
K, Wakui M, Ohmura M, Suematsu M, Nomori
H. Lewis Lung Carcinoma Progression Is
Facilitated by TIG-3 Fibroblast Cells.
Anticancer Res. 33 (9): 3791-3798, 2013,
http://ar.iiarjournals.org/content/3
3/9/3791.1ong .

1

Nishime C, Wakui M, Kawai K, Yamamoto
T, Katano I, Monnai M, Goda N, Mizushima
T, Suemizu H, Nakamura M, Murata M,
Suematsu M. Innate Effector Mechanisms for
Elimination of Human Cancer Cells in the
NOD-Background Mice Lacking Adaptive
Immunity. 5th International Workshop on
Humanized Mice (IWHM5), January 28-30th,
2016, Zurich (Switzerland).

0

o
WAKUI MASATOSHI

90240465

@



®




