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A Crosstalk Model and an Estimation Method
to Find Crosstalk Genes on Cell Differentiation

KryosH! YosHizawa, ™' Suicero Seno !
YoicHl TAKENAKA and HIDEO MAaTsupaf!

We propose a mathmatical model of crosstalks on cell differentiation. Cell
differentiation is the process that a stem cell(such as an ES or iPS cell) changes
to a specific type of cell, and attracts lots of attention from researchers of
medicine and biology. Crosstalks on cell differentiation are a gene regulatory
network that plays a role to determine the specialized cell type. To analyze
the crosstalk, biological approaches have been adopted but information science
approaches have not been established. In this study, we demonstrated the ef-
fectiveness of our model by applying it to a differentiation process to bone
cell.
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Fig.1 Cell differentiations of the mesenchymal stem cell.
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Fig.2 Diagram of a crosstalk of cell differentiation.
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Fig.3 Scheme of cell differentiation crosstalk with graph theory.
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Fig.4 Scheme of proposed method.
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1—7i;3(7) (ri,i (1) > 0)

3
=1 =7ri;(7) (ri,;(7) <0) ®)

MQ—MWWM—{
KERTIE =1 LTHEZITY. 2B GRS I 72BELTEY, £k
TRITHHEOHBEBEREHEET 5. DL VB BETEADDS (1 < i,j < 557,i # J)
OFPATHIBT i, j BT, LRoRITEVile = (v,v;) ¥, BIETHR
R DNEFICERD D D D TUOEEUT 557 P2 £ 705, BHFEMENOHONDUES
% Ea, BBV H6N208EA6% Eg £75. Ea, Ep TNENOLOREL
557 P2 = 309,692 K& 72 5.

o M s, HEHA
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Fig.5 The Venn diagram of our candidates and wet candidates.
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Fig.7 The number of candidates and the number
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N5 s B 2 b= 7 EHEIE 13 H < ETHERRICR E D720, EHITMMbs
BA M=V BEFTHDLLMESELTOOERNPUIEL IND. ZOLDMESE LD
DFEEE LT, Mgt s v 2 b= EHELEFO—2>—2IZx LT A FDOREWER]D
EMFRFERPTOND O TH L. ZOFERETT O BB BRI 5 STy
2 EIIEREFEICLESTRERAY v M ERD.

AKFLE LAY FERICE 207 v 2 b — 27 BIR T OWHEFIEL T ZFR—0H
BT, MABEDLEDLZENAHRETH D, AW FHIERIC L b BRI fMiask s =
A b= BIGTFEARICE L CAFEIC K W BRIEN 245525 2 ENARERTZDTHS. =
HUT Ko Tl b7 B 2 b — 2 AR T OMEEIC LI KR Z S O ICHIET 5 Z & 239
ML 270, MAAGDLREITADICH EnED.

5. BhHh Y IC

ABFIECITMIR b7 v A b —2 OFHET MEOREE T 72, Tk THilla ks v
A N =2 T BIEWEENT 7 e —F i T T e o 28, R LZET UL D
fasfe s v A b — 2 ZAEREVERNCR D Z LB FREE Uiz, ZOFT /MZIESEMilas ks
0 A M= BETEHE LIZE ZAMMEEZRTREREDE LN, S HIZBEFOEWFE
Bic koMl v 2 h— 7 BIRTOHE L TR 8 E L TR T ZIEM AT TE S
TERFETFLND. ZHUICX VRS Es v A M— Y BB T ERAT DI DICNER A
MIFEBRORIIZEMRTED LB X TND.
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