We used expression data (12 samples data)
under vehicle to infer control network.
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We used expression data (12 samples data)
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We used expression (12 samples data) under
high dose to infer network under compound.-

-259-




Positive s

SBI gene set DB
(that integrates

Exp}vessmn and
under negative
thalidomide genes

SBI enrichment
analysis engine

more than 20
DBs) for
enrichment
ERENA

Associated
compounds, diseases,
and pathways

SBI network
inference engine

Genes associated
with compounds,
diseases, and

pathways

Network among positive Network for genes of
and negative genes interest

Analysis for Lung

(enrichment)

-260-



Enrichment analysis for compounds
(positive)

Positive genes are significantly associated with both of
dexamethasone and glucocorticoide.

8 positive genes are associated with dexamethasone. EDN1,
CDKN1A, FAS, FKBP5, BCL2L1, KLF15, ANGPTL4, and DDIT4

1 positive gene is associated with glucocorticoid. CDKN1A

Top compoud is Z-ITED-FMK. Z-VAD-FMK is a apoptosis inhibitor in
THP.1 cells which are derived from human AML cancer (acute
monocytic leukemia)

http://www.selleckchem.com/products/z-vad-fmk.html
http://en.wikipedia.org/wiki/THP1 cell line

Enrichment analysis for compounds
(negative)

Negative genes are significantly associated
with dexamethasone.

1 negative genes are associated with
dexamethasone. NCF1
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Enrichment analysis for adverse effect
(positive)

* Positive genes are significantly associated with
pneumonia.

e 3 positive genes are associated with
pneumonia. FAS, FOXO03, and BCL2L1

Enrichment analysis for phenotype
(negative)

* Negative genes are significantly enriched with
interstitial pneumonia, pneumonia, and
abnormal circulating chemokine level.

e 1 negative gene is associated with interstitial
pneumonia and abnormal circulating chemokine
level. PTPNG

* 1 negative gene is associated with pneumonia.
NCF1
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List of genes of interest

* EDN1, CDKN1A, FAS, FKBP5, BCL2L1, KLF15,
ANGPTL4, DDIT4, NCF1, FOXO3, and PTPN6

Analysis for Lung

(network)
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Network under control and that under
compound

Control, confidence Compound,
score>0.85" confidence score >

s Ted, /A

Network under control and that under
compound

Control CQmpound

>
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i

activated under compound, we compared confidence scores under
control with those under compound.

Suppressed, confidence score under control > 0.85 and confidence
scpre under compound < 0.50

Activated, confidence score under control < 0.50 and confidence score
under compound > 0.85
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Interactions activated under compound
and those suppressed under compound

b4

Suppressed Activated

G Cmiomee——— Fites

WA i
cE | Ok
Y

Sictat

Interactions activated under compound
and those suppressed under compound

Suppressed Activated

\ P .
o) :
We extracted interactions of genes associated with dexamethasone,
glucocorticoide, and interstitial pneumonia to generate a network fo
genes of in
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Network for genes of interest
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Enrichment analysis for compounds
(positive)

* Positive genes are significantly associated with both of
dexamethasone and glucocorticoide.

e 17 positive genes are associated with dexamethasone.
HSPB1, ANGPTL4, IL6RA, FKBPS5, IGFBP1, NR1I2, CEBPB,
BCL2L1, TSC22D3, CYP2B10, INHBB, CTGF, VCAM1,
GSTM2, CDKN1A, BCL2L11, TFRC

* 2 positive gene is associated with glucocorticoid.
VCAM1 and CDKN1A

List of genes of interest

HSPB1, ANGPTL4, IL6RA, FKBPS, IGFBP1,
NR1l12, CEBPB, BCL2L1, TSC22D3, CYP2B10,
INHBB, CTGF, VCAM1, GSTM2, CDKN1A,
BCL2L11, and TFRC
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Network for genes of interest

Red; activated
Blue; suppressed
Grey; common

Network inference from
percellome data in mouse fetus
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Dataset

* mouse fetus(dpc6.25-9.75) expression data

* Every 6 hour, expression level of each gene
were measured.

e 3 replicates for each time point.

Purpose of study is to infer and
visualize gene interactions in each
stage of mouse fetus development as
well as gene interaction across
different stages of mouse fetus
development by using inference cloud.
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Groups of genes
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Groups of genes

Group4 (3 genes); Expression Start Time = dpc6.50
Group5 (7 genes); Expression Start Time = dpc6.75

Groupb6 (239 genes); Expression Start Time =
dpc7.25

Group7 (837 genes); Expression Start Time =
dpc7.50

Group8 (209 genes); Expression Start Time =
dpc7.75

Group9 (28 genes); Expression Start Time = dpc8.25
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Network inference

* We used expression data of 6.25 —9.25 dpc (12
time points, 45 sample points) to infer the
network among genes in the groups.

 Map group ID of the genes on the network to find
interesting pathways

 We integrated results from these algorithms to
calculate score for each regulatory link between
two genes.

An example of interesting pathway

Max peak at dpc7.75-8.00

Max peak at
dpc8.00-8.25

A pathway from genes in G1 to
those in G3 may be interesting.

Max peak at
dpc8.25-8.50
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List of G1-G2-G3 pathways

G1 (peak?75-800) edge 1 G2 (peak800-825) edge? G3 (peak825-850) | total score
Mbl2 0.986810155 2810022 L02Rik 0993874172 Cdz48 1.980684327

Slit2 0.983554084 Isl1 0.992549669 Prrx1 1.976103753
Ppplrla 0.995309051 Lgi? 0.980629139 Vezfl 1.97593819
Gfra? 0.979525386 2810022L02Rik 0.993874172 Cd248 1.973399558
Ppplrla 0.995309051 Lgi? 0.97080574 Bche 1.966114791
Metm 0.977373068 Spb 0.972019868 [tihS 1.949392936
Aldh? 0.963246033 fitm? 0.983940397 Fxydb 1.94718543
Smarccl 0.964072848 Lgi? 0.980629139 Vezfl 1.944701987
Anddb 0.949558499 2810022L.02Rik 0993874172 Cd248 1.943432671
Pla2g7 0.960375276 Lgi? 0.980629139 Vezfl 1.941004415
Ppplrla 0954470199 Ifitm? 0.983940397 Fxydb 1.938410596
Notchi 0.945695364 Isl1 0992549669 Prmxd 1.938245033
5033421 C21Rik 0.998509934 Twist? 0.938852097 Prrx1 1.937362031
Smarccl 0.964072848 Lg? 0.97080574 Bche 1.934878588
Pla?g7 0.960375276 Lgi2 0.97080574 Bche 1.931181016
Casql 0.958940397 Seb 0.972019868 ItihG 1.930960265
Als? crd 0.936479029 2810022 L02Rik 0993874172 Cd248 1.930353201
Chd 0.987196468 Arhgap24 0.942825607 Kif26b 1.930022075
Sde 0.934381898 2810022L.02Rik 0993874172 Cd248 1.92825607
1110007A13Rik 0.930022075 2810022 02Rik 0993874172 Cd248 1.923896247

We used links with top 5 percent to make

the list.

List of G1-G2-G3 pathways

G1 (peak?75-800) edge 1 G2 (peak800-825) edge? G3 (peak825-850) | total score
Mbl2 0.986810155 2810022L02Rik 0.993874172 Cd248 1.980684327

Slit2 0.983554084 s 0.992549669 Prmxd 1.976103753
Ppplra 0.995309051 Lgi2 0.980629139 Vezfl 1.97593819
Gfra? 0.979525386 2810022L02Rik 0993874172 Cd248 1.973399558
Peplrla 0.995309051 Lgi? 0.97080574 Bche 1.966114791
Metm 0977373068 Spb 0972019868 tihG 1.949392936
Aldh2 0.963245033 Iitm? 0.983940397 Fxydf 1.94718543
Smarccl 0.964072848 Lgi2 0.980629139 Vezfl 1.944701987
Anddb 0.949553499 2810022L02Rik 0993874172 Cd248 1.943432671
Pla2g7 0.960375276 Lgi? 0980629139 Vezfl 1.941004415
Ppplrla 0.954470199 htm? (0983940397 Fydf 1.93841 0596
Notchi 0.945695364 Isl1 0992549669 Prrx1 1.938245033
5033421 C21Rik 0.998509934 Twist? 0.938852097 Prrxd 1.937362031
Smarccl 0.964072848 Lgi? 0.97080574 Bche 1.934878588
Pla2g7 0.960375276 Lgi2 0.97080574 Bche 1931181016
Casdal 0.958940397 Spb 0972019868 [tih5 1.930960265
Als2crd 0.936479029 2810022 L02Rik 0993874172 Cd248 1.930363201
Chd 0.987196468 Arhgap24 0942825607 Kif26b 1.930022075
Sde 0.934381898 2810022 02Rik 09933874172 Cd243 1.92825607
1110007A13RIk 0.930022075 2810022 02Rik 0993874172 Cd243 1.923896247

Other interesting pathways
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Network database for percellome

Gene regulatory network under compounds and mouse embryo.

Thalidomide

Network database for percellome
T Deme
Visualization of The inferred
networks by inference cloud on
» Garuda. Platform
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