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peroxisome proliferative
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ITPR3
inositol 1,4,5-triphosphate
receptor, type\3

/

EHHADH
enoyl-Coenzyme A,
hydratase/3-hydroxyacyl
Coenzyme A dehydrogenase

Kassam et al.
(2000) J. Biol.
Chem.

IL4

interleukin 4

/holesterol metabolism

HSD17B4

ydroxysteroid (1 7—bet4)

dehvdroaenase 4

Fan et al. (1998) J. Endocrino.
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Knight et al. (2005) Biochemical. J.
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binding transcription factor 1
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LDLR
low density
lipoprotein receptor

Bernal-Mizrachi et al. (2003) Nat. Med.
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Children# |GeneTitle  |GeneName Druggable |Description
30|Genel Gene!
22|Gene2 Gene2
20|Gene3 Gene3
16{LIPG lipase, endothelial Druggable  |NatGenet 21:424-8
15|Gened Gene4
13|Genes GeneS
13{HMGCR 3-hydroxy-3-methylglutaryl-Coenzyme A reductase Druggable  |Many Company's Targets
11|Gene6 Gene6
10{Gene7 Gene7 Druggable
9|Gened Gened
9|Gened Gened
9)LSS lanosterol synthase (2,3-oxidosqualene-lanosterol cyclase) |Druggable |Roche's Target
8|AKR1C3 aldo-keto reductase family 1, member C3 Druggable  |CancerRes 63:505-512
7|PTGS2(COX2) |prostaglandin-endoperoxide synthase 2 Druggable  |Many Company's Targets
7|Genel0 Gene10
7|PPARA peroxisome proliferative activated receptor, alpha Druggable ~ [Fournier Pharma's Target
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HMG-CoA Reductase Inhibitors

° Major drug target for —1: Am Fam Physician. 1993 May 15:47(7):1623-7. Related Articles, Links
cholesterol lowering and HMG CoA reductase inhibitors for treatment of hyperlipidemia.
hyperlipidemia Kantner TR,

— FIuvaStatm@NovartlS Texas Tech University Health Sciences Center, Lubbock.

- PravaStatln@Sankyo Lowering serum cholesterol levels in patients with hyperlipidemia has been shown to
. Q : decrease deaths due to coronary heart disease. While diet is the mainstay of treatment
SlmvaStatm@Meer for hyperlipidemia, drug therapy is necessary to achieve treatment goals in certain
. patients. The HMG CoA reductase inhibitors are the most effective cholesterol-
Lovastatln @Meer lowering agents currently available. These agents are well tolerated and have few

_ At orva statin@Pﬁ zer serious side effects. Their major disadvantage is their high cost.
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COX-2/PTGS2 Inhibitors

The NEW ENGLAND
JOURNALoMEDICINE

HELP

AJP - Regulatory, Inte

o Compurai B COX-2 inhibitors cause heart disease

Institution: KYUSHU UNIV 00A {

el @A Ccerebral strokel! Y

0363-6119/05 $8.00
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E enomatous Polyp Prevention on V
a history of colorectal adenomas, was stopped early because rofecoxib doubled the

Vioxx, Celebrex, Bextra....Do we have a new target for anti-
events (relative risk, 1.92; 95 percent confidence interval, 1.19 to 3.11). These

COMMENTARY

inﬂammatory and antipyr etic ther aPy ? ased risk of myocardial infarction prcviogsly seen in the Vioxx Gastrointestinal > Letters

Anre) A Rocsanovsy THE LANCET .

N er
Systemic Inflammation Laboratory, Trauma Research, St. Joseph's Hospital, Phoenix, Ari “'ume 359, Issue 9315, 20 April 2002, Page 1410

. . . doi:10.1016/5S0140-6736(02)08393-9 Cite or Link Using DOI
TOGETHER WITH THE ARTICLES by Ivanov et al. (11) in the previous issue and by Thompson et al| copyriant ® 2002 Puslished by Elsevier Lm® g ppoar

American Journal of Physiology-Regulatory, Integrative and Comparative Physiology, thg

News

opens the Call for Papers on Physiology and Pharmacology of Temperature Regulation. T}
indispensable role for the prostaglandin (PG) E,-synthesizing enzyme, microsomal PGE sy Why do COX-2 inhibitors increase risk of cardiovascular events?
models of experimental fever: interleukin (IL)-1P induced and turpentine induced. These fil
the context of the major breakthroughs and setbacks that have marked the development of

inflammatory pharmacotherapy in the recent past. Available online 3 May 2002.

Helen Frankish

L] L] L] L]
Various COX-2 inhibitors
US researchers have this week shed light on a mechanism that could explain why some new

L]
o VI OXX@M e rc k generation non-steroidal anti-inflammatory drugs (NSAIDs), which selectively inhibit cyclo-
oxygenase 2 (COX-2) but not COX-1, might increase the rate of cardiovascular events
compared with traditional NSAIDs, which inhibit both COX-1 and COX-2.

L]
. C e I e b rex@ Pfl Ze r “Attention to this issue was drawn by the outcome of a comparison of rofecoxib, a COX-2
inhibitor, and naproxen, a COX-1 and COX-2 inhibitor, in the VIGOR trial”, explains lead
B Pf' researcher Garret FitzGerald (University of Pennsylvania School of Medicine, Philadelphia,
. ext ra Ize r PA,USA). The VIGOR investigators reported that rofecoxib treatment increased the incidence
of myocardial infarction five-fold compared with patients who received naproxen (N Engl J
Med 2000; 343: 1520-28).
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Strategy to Predict Differentially Regulated Genes

1. Train SSM by CTRL time-course data and Estimate an CTRL-SSM System

CTRL Data ,:> CTRL-
SSM + ~ ey

, CTIRL CIRL CIRL . N - ~
x, =Fx,  +v, Yy =l v, ] O CTRL — [ CTRL FCTRL RCTRL)

v, =Hx,+w,

2. Predict CASE time-course data by the CTRL-SSM System

CTRL- NEEr > m
SSM +

CASE CASE CASE . .
Yo = Predicted Gene Expression at n

e‘cmL

3. Compare Predicted and Observed Time Courses

Observed <:> Predicted CASE
(CASE y
CASE Vn CASE Snnlp=1,---,N

>+ " obs

Candidates of Differentially Regulated Genes:

Unpredictable genes in the Case data by the Control’s SSM.
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¢ SiGN-L1 (L1EAERYRT—2)

¢ AN—RFEEICKDEGFRIVNT—VH
E

— L1-regularization for parameter estimation
« Graphical Gaussian models
* Vector autoregressive models

« 7ILOYRX L
— Weighted lasso (~ 100,000 molecules)

— Recursive elastic net (~100,000 molecules)

— Relevance-weighted recursive elastic net (~
1,000)
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Recursive Elastic Net

Shimamura et al. (2009)
HH: WEBDEEEZOGRBEIC, LDAN—XABHEEEZKDD

Recursive elastic net
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NetworkProfiler
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Change can be found if we look witlsiieg{L1

modulator

Gene 1,

Modulatag
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Finding Gene Relation by Data Stratification

X2 = —0.92 XX1—|—62 X2 = —0.O7><X1—|—62

Modulator Ais low Modulator A'is high

Gene 2
Gene 2

" Gene 1 1 2 Gene 1

<& Stratification of Data =)
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A B

XA L XB |XF\{A,B}
o /

Modulator \
M

A4

Gene

& Y,

Gene
A
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Concept of NetworkProfiler

Usual graphical model
/ \ GeneA->GeneB
Gene Gene Patient A Patient C Patient E
A B
XA l XB | XF Patient B PatientD Patient F
\{4,B}
N / > M
Modulator-dependent graphical model
(NetworkProfiler)

\ GeneA—>GeneB

A Patient A Patient E

Patient C

Patient F

Gene v Gene

Patient D
Patient B

A B
/ > M

modulating relationship between genes A and B
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Epithelial-Mesenchymal Transition (EMT)
- ERRMREARERMABICHELZILT SRR
c NADEEE. NADZEMIZECEE
« TI4F TR E DD AFIZIIELT HERRD—2D
Chua et al. (2008)

\¥ - ive
Lymph or carcinoma
e ntravasation
Metastasis at distant organ, ) )
bone or lymph node ®© o s Micrometastasis
acrome is
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Modulator for EMT

We selected coherent 50 genes from 121 EMT signature genes to define the
modulator for EMT (EEM, Niida et al., 2009)

Epithelial Modulator Messenchymal

IS0 1

carcinoma
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Upstream Regulatory Changes of E-cadherin

(a). epithelial-like cell (b). mesenchymal-like cell
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Examples of Modulator

* Tumor progression (Stage |, Stage Il, ...)

* Drug sensitivity (IC50, GI50, ...)

* Disease-free survival

* Molecular characteristics (Metastasis, EMT...)
« Pathway activity
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Systems Biology integrative Pipeline
SBIiP
(Java software)
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