TCDF Cyp1a1 cytochrome P450

Abnormal Sindle—like,
Microcephaly-associated

Xenobiotic metabolism
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intergenic region 23.3kb.

HNF4a PGCla  SRC-1 HNFia USF

A xenobiotic is a chemical which is found in an organism but which is not normally produced or expected to be present in it.
“Itican also cover'substances which are presentin'much higher:concentrations thanare usual; :

TCDF Abhd6 cluster

A
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TCDF Slc46a3 cluster
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New genes shared regulated by TCDD
and TCDF chemicals (600) -> gene network
analysis at Systems Biology Inst. (SBI)

\

Rheb e Cog10bl

Ras homgl6g enriched ii-brain coenzympA)10 homolog B

N4bp?2
NEDD4 handing protein 2.2 °

SoWIAZ U 21[0qeLIdN

Dﬁd]b() . > N }
Dnaj homolég subfamily-Bjmember Clpx.casginolytic peptidase X -~

Last methodology to include

» Cluster network
Cl 3(5 genes)

' Current conclusions: |
! 1.Toxicity Equivalency Factor (TEF) on i
; the whole expression profile of TCDD, TCDF l
! chemicals is about 3.

" 2. Metabolic enzymes, transcription factors,

developmental genes are in this network. J

1471 (1
C1250 (15 génes) ¢ Seenes)
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T T OMELNC LIUsTeNng. P
{a &ila L& O L= 1 ET I+ 1@ hop:/ /locahost 8080/ACCT P2 index

Systematic analysis of gene expressic ng sophistica
control that can hand ! sticity and modularity of genetic
Hierarchical duste 3), K stering (Ta

Map (SOM) (Tamay i y et al 2007) in

sualization of the results in an

progress in Biological Science.

) A Gene geometric - lustering ool is a benchmark for ab initio discovery of gene clusters wh
problem of ‘guess’ is substituted with multiple optimization routines and the results of several algorithms
can be seen at a glance. It works as a single pipeline of routines with which the user may (1) code initial time
series into slopes and wavelets apply convenient recent or novel projection methods to fit high

dimensional data to a low-dimensional manifold which keeps the biological information, (i11) apply various

NEW!

TS AGCT A Geometric Clustering 1001 | Homepage

(Lo @Il NG U0 )18 e scaiorcs0s0/ACTT 12 e e

About AGCT o
AGCT 2.0 Manual

This is the manual for AGCT 2.0, which was created in collaboration of Natalia Polouliakh,
Richard Nock, Keigo Oka, Takashi Matsuda, Frank Nielsen and Hiroaki Kitano.
AGCT is available for Window and Mac O!

Data processing chain

1 Loading data: AGCT file format
1.1 Normalization on replicates
1.2 Subtract circadian effect
2 Code from signal to slopes and wavelels
2.1 Slope (Linear regression fit)
2.2 Wavelet transform
3 Compute similarity matrix
3.1 Similarity matrix measure
3.2 Similarity matrix filtering
3.3 Similarity matrix normalization
4 Compute manifold (spectral clustering) representation
4.1 Delaunay Triangulation
5 Compute Principal Component Analysis representation
5.1 PCA balls
6 Clustering
6.1 Bregman (Tterative)K-means
6.2 Affinity Propagation
6.3 Expectation Maximization
6.4 Hierarchical clustering
6.5 Complete Positive Factorization
6.6 Non-negative Matrix Factorization

User-friendly chain

NEW!
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CellDesigner Plug-in

AGCT CellDesigner

Data loading and-coding slopesd wavelets —

Clusterng: 1 o
Bergman s-means - L
; 5 -
Diia Joadisig and soding shopss/waveless AfEnity propagasion P T - - -
: M, CF, zte. : - s ) = *
oS o e P P

- T L - -
& o
- - M

/ /o posieenagative orselaions Sony Computer Science Laboratories, Inc

FROM CLUSTER TO TRANSCRIPTION REGULATION

Mouse data

; — .. Mouse data
e - - TF : gene a
(.5 e GRS ==
AAATAGGTCT
TF
t z gene b
[ ] ]
: , AAATGGGTAT
I | B — | binding site (motif)
e Himamn, Mouse, Rat data
R if Regulation conserved !!!
(Mouse) Rok
Age2 . @

Age 1
(Human)

House
Pat

ns of years ag’p,_‘MY»A) is approxim

g
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Transcription regulation of clusters

U7 = gene a
% S -
AAATAGGTCT
e e
AAATGGGTAT

binding site (motif)

e Human, Mouse, Rat data
I - ‘ if Regulatlon conserved !l
el e Q Transcription Factor (TF)
dvevani. mCu\m’mmmc
Age2 @ e

5 H. saprens
1 QV, M. mulatta
-m 1,b
Age 1 1)
(Human) 4 ¥

i 10 YA
<~ Evolutionary time scale (in,millions of years ag;{,_.MXA) is approximate;,

Human
House
Rat

Promoter and Enhancer!

Negative Feedback Regulation Ensures the One Receptor-One Olfactory Neuron Rule in Mouse
Shou Serizawa et al. Science 302, 2088 (2003);

-200 -150 -106 -50 ] 50 (Kb}
A o e e e R 3 e t3 = B
Expression
VoRze 10 02
f 200 ’+ )
! YAC-180 (=}
1 ¢
i —————— YAC-50 (=}
1 i R ———— . VX V1, (_ )
0 I
Dot matrix ; ! = MOR28 mini { =}
| l 1
1k I i
. 1 1
1 1
c I i i "
jul t 1 N )
g 2% : H ! uoRss 10 & Mouse Chr. 14
T \ e |
. |
i ¥ | v
A v
» —_—
N RoRsa Human Chr. 14

Mouse sequence

The homology (H) region that activates the MOR28 cluster.

(A)Structures of seven transgenic constructs are compared.

(B) MOR28 in each construct is shown as expressed (+) or not ().
_ (C) Nucleotide sequences were compared between mouse and human for the upstream regulatory reglon &
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Sequence HOmology in higher Eukaryotes
EREYLLERT / LETY—IL

I Na) . Feme e o L G i
File Help
Promoter/Enhancer
Input s
Upoad ) @ e 3
ex masker 7
'NM_001282 | BL  MOTIF 1 width=9 segs=17 (Oct4[type1]) {Meme format}
'NM_004068 letter-probability natrix: alength= 4 w= i1 nsitess 8 E= 6.2e4002
1.600000 8.000000 0.600000 8.890000

0.000080 ©.000060 ©.250008 ©.750000

S e
Lo i Im= mS SCORING

up o ups gene 18) 2000 5
1880908 0.809000 ©.000000 E:m MATRIX

downstr fength 18 200

SJuqm‘m.c ,/‘/On:o/ug_u n /zi_q/wr C7u/<aZyolcr i

Scoring s
8) G/T
@ Transfac32 O Jaspar @ iPs reprogr factor 9) MG

l Sox2 H00008  Sp1 437-446 1 5.2901.. il
| Sox2+0ct4 13 00773 HYB 530-540 1 5.2836. |
| 13 HO0678 Tel-2  437-446 -1 5.2816., -2.47. |
Free By me | Nanog | 15 400322 c-Myc.  316-325 1 52635 -4.53. | |
| Kif4 _] 16 H00694 EAFl  433-442 -1 5.2583.. -4.65.
500 126 t—_, 17 401022 LEF1 466-475 -1 5.2378.. ~4.75. !
| 18 H00338  ATF 350-361 -1 5.2268. -3.45. |,
Ta jrose g S 25 iz

Pic on SHOE by my friend K. Hamachi

Ry FEE
FERTHSL =AM R

R, b M

ka Hachiman Jin
Tsurugac; a ;gﬁi&% |

.
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1. AGCT is

el =15

Categary A
Simulation
Optimization
Clustering

gadget01_1.0
NewTestSoftwareA
ACCT2.13.1

regist

Name:  AGCT2.13.1
Version®
Category. Clustering

TSa

Software  f22aafa2-beff-4487-083

Support:
NewTestSoft  gadgetQl_I. o
wareA 4
Provider: SONY_CSL
Description:
AGCT Description

2013.02.08
Legegns.
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Cary

Name: NewTestSoftwareA

ween: SOftware ID

Category  Simulaton
Optmizaton

Software  f22aa6a2-beff-4487-083
Support:

Provider:  SBI
Descrioti

ottt 5 ]

Garuda fi

o

gadget01_1.0

NewTestSoftwareA
AGCT2.13.1
o & ooty AGCT --- A Geomatric Clustering Tool . .
Normalization Processing Parameters Filteting Comput. & Display Parameters  garuda About
ol GIEINIRI-IRW & scenartof g [ |1 %) (18] misc 5]

{3Seiection ' Manifold  [\[PCA ¥ Correlation i Clustering

~ Validate my selection below

Summary mean mode. Geometric_mean . SDthreshold. 2.0
1 ail #genes 3656 . current ¥genes. 3656 . #time series 36, #features |
1-Feature method

Slopes il

2-Automatic feature selection method
None - ]
4-Automatic prototype (gene) construction methad
None - 1] # Keep

3- User-fixed gene / time series / group selection
Genes Time series

fyrame 8y name by group (AND)
{#1'gene 10001_at ¥ Periodic_genes3565_1Cycle.Celll Group
¥ gene 10003 _f_at ¥ periodic_genes3565_1Cycle.1

Why software joins Garuda
platform

» To develop an open & common software and
data platform for biological and medical
research

» Consistent GUI, APIs, and other development
framework

» Provide a consistent user experience

+ Enables efficient and quality software
development

» Effective dissemination of tools and resources

i
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Systems Toxicology
Inferring Gene Regulatory Networks from
Percellome Experimental Data

Takeshi Hase, Samik Ghosh, Hiroaki Kitano

The Systems Biology Institute

®

Application of Network Reconstruction
Technique to Percellome

Possible areas

- How the gene interaction network changes over
different dosage of the perturbation?

— Build tissue specific gene networks

— How network structure changes over time in a
tissue for a specific dose of the perturbation
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