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Background

Theproject is being conducted undemaulti-year NIST
Advanced Technologf?rogram (ATP) grant involving a
partnership between 10 Informatics and Icoria (now
Cogenics, Division of Clinical Data, Inc.).

Main Objectives

A Combined analysis of data from different sources

A Integration to balance differences in size and content

A Interrogation within and across experiments, tissues and
studies

A Linking to external knowledge

A Understanding within the framework of biological networks



Challenges

AA combination of metabolic and gene expression data can provide a
more complete mechanistic understanding than eitigpe of data
alone
A Howeve8 - AOAAT I EA AT A CAT A A@bPOA
from same toxic insult, but represent very different biological
processes

AChanges in individual components can be grouped into coherent
response modules by looking for similar dose and time relationships
A Howeve8 0 EAOI AAT AUT ATl EA Al OOAIT AC
functionally linked within the biochemical network

AGenes and metabolites may occur at lower doses and earlier times
than those that produce pathological changes
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Methodology

Thesis:Biomarker activity for toxicity models are most usefully investigatec
first according to their correlations across diverse experimental data meth

ASelect robust correlations between independent analytical
results
A Correlation is the initial step to establishing cause
and effect

AAssociate significant elements of those networks with
reference data sources

ACreate correlation networks from coherent response

modules to bridge analytical research towards better
understanding of biological systems
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Experimental Model

F Panel of chemical hepatotoxicants, single oral
dose (placebo, low, mid, high) in groups of 4
rats, sacrificed at 6, 24 and 48 hrs.

F Metabolomic analysis of liver, serum and urine
(1603 metabolic components); microarray
analysis of liver and whole blood (31096
transcript probes).

Compendium
Study

F High doses t.i.d. for four days, with and
without 24h withdrawal

F Metabolic analysis of plasma, liver and brain;
microarray analysis of liver and brain

Alcohol Study
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Use (a3e8S

This case study describes how mul ti
data is integrated and transformed to provide graph visualization that
describe and link potential biomarkers according to their coherent

correlative responses to perturbationi e. g. as fAcoherent
mo d u |- & 8 systems biology environment.

First, biomarker activity for toxicity models is investigated according
to their pharmacodynamic correlations across diverse experimental
data types.

Once robust correlations are found, associating significant elements
of these networks with reference data sources - e.g. with canonical
pathway or reaction databases 1 allows the researcher to better
understand how experimental perturbations are effecting the
organism.

, AAOOOA AOQ ' 4#AET 80 z$ORORAEGHAITTONA CGEA GA 1"TER 11 AN O AQD G6-Adl, BGVAOET T 66 h 3 AT



Analysis

Find compounds and genes with significant perturbation-(4S and
GEP analysis)

PCA of transcriptional and metabolite data independently, enabili
unbiased sample grouping by dose and time

Map results into a semantic framework to visualize, explore ang
analyze data relationships

Map pathway enzymes from public sources to experimental dat
within a common ontology

Reduce network complexity: apply criteria for connection depth,
numeric scaling and weighting

Perform graphical and SPARQL queries, thesplet the resulting
sub-networks
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PCA off Tramsecippicral andiMdtabblitécDataa

31,096 transcript probes 1,603 metabolomic components

Independent and unbiased sample grouping by dose & ti
= <

Dose 0 25 75 250 Time 6h 24h 48h
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Report

Query Started:  2007-06-06, 18:59:35

Data Source(s): opool

969 Results for Search Term(s): ((Foldchange grester than ) AMD (Project Tissue contsins liver'))

brb_liver

brb_liver
1-z_dichlorabenzene_liver
1-2_dichlorabenzene_liver
1-2_dichlorabenzens_liver
1-z_dichlorabenzene_liver
1-2_dichlorobenzene_liver
1-2_dichlorobenzene_liver
‘monocrotaline_liver
‘monocrotaline_liver
brb_liver

brb_liver
‘n_nitrosomorpholine_liver
n_nitrosomarpholine_liver
n_nitrasomarpholing_liver
‘n_nitrosomorpholine_liver
1-2_dichlorabenzene_liver
1-2_dichlorabenzene_liver
1-z_dichlorabenzene_liver
monocrotaline_liver
‘monocrotaline_liver
1-z_dichlorabenzene_liver
1-2_dichlorabenzene_liver
1-2_dichlorobenzene_liver
1-z_dichlorabenzene_liver
1-2_dichlorobenzene_liver
1-2_dichlorobenzene_liver
1-2_dichlorabenzene_liver
1-2_dichlorobenzene_liver
1-2_dichlorabenzene_liver
n_nitrasomarpholing_liver
‘n_nitrosomorpholine_liver
1-2_dichlorabenzene_liver
1-2_dichlorabenzene_liver
1-z_dichlorobenzene_liver
brb_liver

brb_liver
‘monocrotaline_liver
monocrotaline_liver
1-2_dichlorabenzens_liver
1-z_dichlorabenzene_liver
1-2_dichlorobenzene_liver
monocrotaline_liver
‘monocrotaline_liver
‘n_nitrosomorpholine_liver
n_nitrosamorpholing_liver
n_nitrasomarpholine_liver
‘n_nitrosomorpholine_liver
1-2_dichlorabenzene_liver
1-2_dichlorabenzene_liver
1-2_dichlorobenzene_liver
1-2_dichlorabenzene_liver
1-2_dichlorabenzene_liver
1-z_dichlorabenzene_liver
monocrotaline_liver
‘monocrotaline_liver

ﬁ dirhlarohenzene liver

sentient Data Manager (idle)

PEAK_GROUP
p_B37.31_292
p_837.31_292
p_£ed.18_318
p_664.18_318
p_£64.18_318
p_£ed.18_318
p_f64.18_318
p_£64.18 318
p_326.16_372
p_i26.16_372
p_723.2 94

p_723.2_94

n_137.04_139
n_137.04_139
p_139.05_139
p_139.05_139
n_355_379

n_355_379

n_355_379

p_619.3_134
p_819.3_134
n_355_379

n_355_379

n_355_379

n_111.02_166
n_111.02_l66
n_111.02_166
n_450.03_498
n_450.03_498
n_450,03_498
p_B19.3_139
p_619.3_139
n_288.12_121
n_288,12_121
n_z88.12_121
p_723.2_94

p_723.2_94

p_519.3_134
p_619.3_134
n_450,03_498
n_450.03_498
n_450,03_493
p_819.3 134
p_519.3_134
p_139.05_139
p_139.05 139
n_137.04_139
n_137.04_139
p_290.13 123
p_290.13_123
p_290.13_123
n_452,03_500
n_452,03_500
n_452.03_500
p_326.16_372
p_326.16_372
n 457 N3 500

DOSE
25
25
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15
15
15
15
15
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75
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300
300
300
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1500
1500
50
50
1500
1500
1500
1500
1500
1500
1500
1500
1500
10
0
1500
1500
1500
25
25
10
10
1500

s0
50
1500
1500
1500
1500
1500
1500
a0

1500

TIMEL | TREATMEMWT DOSED | TIMEQ | TREATMEMTO | FOLDCHANGE | PYALUE
& bromobenzens 1] i cantrol 447119,35655 0347646655
& bromobenzens 0 3 contral 447119.35655 0347646655
45 1-2-dichlorobenzene | 0 48 contral 26352425074 0270635089
43 1-z-dichlorobenzens 0 48 cantrol 263524,25074 | 0270635059
48 1-2-dichlorobenzene | 0 48 contral 26352425074 0270635089
24 1-2-dichlorobenzene | 0 24 contral 372.97252567 | 2587232512
24 1-z-dichlorobenzene 0 24 control 37297252567 | 2587232512
24 1-2-dichlorobenzene | 0 24 contral 372.97252567 | 2587232512
& rmonacrotaling a ] contral 369.5572433 000000000297
& monocrotaline a [a] control 369.5572433 000000000297
48 bromobenzens 0 48 contral 319.33998225 2579555959
43 bromobenzene - o el 21 sanRoanE | SEaccEnen
45 N-nitrosomarpholine Report
45 M-nitrosomorphaling | Guery Started:  2007-06-06, 19:15:06
48 M-nitrasomorphaline | Source(sT: opool
45 M-nitrosomorpholine
24 1-2-dichlorobenzene | 25272 Resuls for Search Term(s}: ((Gene contains 'p7)
24 1-2-dichlorobenzene
24 1-z-dichlorobenzene | PROJECT PROEE_ID DosE
24 rnonacrotaline compendium_1-Z_dichlorobenzene_liver | 1367873_at 150
24 monocrataline compendium_L-Z_dichlorobenzene_liver | 1367573 _at 15
& 1-2-dichlorobenzene | compendium_1-2_dichlorobenzene liver | 1367873 _at 15
& 1-2-dichlarobenzene | compendium_1-2_dichlorobenzene_liver | 1367873_at 15
& 1-2-dichlorobenzene | compendium_1-2_dichlorobenzene_liver | 1367673_at 150
45 1-z-dichlorobenzene | compendim_ ichlorobenzene_liver | 1367573_at 1500
o compendium_| 1367873 _at 1500
8 1-2dehlorobeneene| T ias7a7s e 120
54 1-2-dichlorobenzene compendium_| | 1367873 _at 1500
compendium_1-Z_dichlorobenzene_liver | 1387860_at 15
24 1-2-dichlorobenzene compendium_1-2_dichlorobenzens_liver | 1367860_at 15
24 1-2-dichlarobenzens compendium_1-2_dichlorobenzene_liver | 1367860_at 15
45 N-nitrosomaorpholing | compendium_1-2_dichlorobenzene_liver | 1387860_at 150
45 M-nitrosomorpholine | compendium_| i 1357860_at 150
45 1-2-dichlarobenzene | compendium_ 1387560_at 150
43 1-2-dichlorobenzene | compendium_ | 1387860_at 1500
45 1-2-dichlarobenzene | compendiom_1-2_dichlorobenzene_liver | 1387860_at 1500
40 bromabenzens compendium_1-Z_dichlorobenzene_liver | 1387860_at 1500
43 bromobenzens compendium_1-4_dichlorobenzene_liver | 1387860_at 15
4 monocrotaline compendiumn_L-4_dichlorobenzene_liver | 1387860_at 15
- compendiumn_1-4_dichlorobenzene_liver | 1387860_at 150
48 manacrataline compendiumn_1-4_dichlorobenzene_liver | 1387860_at 1500
& 1-2-dichlarobenzene | ramnendinm 14" dichirrnhenzene lues | 13R7RAN AF 1en
43 N-TEFOSOMOPPRGlin | E1 IS I L e 1 U1 1 1= _iven | 4 2,2t ia
45 N-ritrosomarpholin compendium_1-2 d!ch\orobenzenefl!ver 1357009 _at 150
compendiumn_1-2_dichlorobenzene_liver | 1387009_at 150
8 1-2-dichlorohenzene compendium_1-Z_dichlorobenzene _liver | 1357009 _at 1500
48 1-2-dichlorobenzene | compendium_ 1387009_at 150
45 1-2-dichlorobenzene | compendium_ 1387009_at 1500
24 1-2-dichlarabenzene | compendiom_ 1367009 _ak 150
24 1-2-dichlarobenzene | compendium_ 1385851 _at 15
24 1-2-dichlorobenzene | compendium_1-2_dichlorobenzene _liver | 1385851 _at 15
G monacrakaling compendium_1-2_dichlorobenzene_liver | 13685851 _at 15
3 monocrataling compendium_1-2_dichlorobenzene liver | 1385851 _at 150
& 1-7-dirhlrnhenzene | Compendium_1-2_dichlorobenzene_liver | 1385351 _at 150
compendium_1-2_dichlorobenzene_liver | 1385851 _at 1500
compendium_1-2_dichlorobenzene_liver | 1385851_at 150
compendium_1-Z_dichlorobenzene_liver | 1385851_at 1500
compendium_1-Z_dichlorobenzene_liver | 1385851 _at 1500
compendium_L-Z_dichlorobenzene_liver | 1369441 _at 15
compendiumn_L-2_dichlorobenzene_liver | 1369441 _at 15
compendium_| | 1369441 _at 15
compendiumn_1-2_dichlorobenzene_liver | 1369441 _at 150
compendium_| i 1369441 _at 150
compendium_| 1369441 _at 150
compendium_1-2_dichlorobenzene_liver | 1369441 _at 1500
compendium_1-Z_dichlorobenzene_liver | 1369441 _at 1500
compendium_1-Z_dichlorobenzene_liver | 1369441 _at 1500
compendium_L-Z_dichlorobenzene_liver | 1384532_at 15
compendiumn_1-2_dichlorobenzene_liver | 1384532_at 15
15

iai'nnend\um 1-2_dichlorobenzene liver
]

dser; Administrator

, AAOOOA AO

TIMEL

ADJUSTED_PYALUE
0000345283
0000345283
0000321774
0000321774
0000321774
0001151557
0001151557
0001151557
0000327369
0000327569
0000362795

TREATMENT

1-2-Dichlorobenzene

1-z-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-4-dichlorobenzens
1-4-dichlorobenzens
1-4-dichlorobenzene
1-4-dichlorobenzene
1-d-dirhlrrabenzene

1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorabenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorabenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-z-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorabenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene
1-z-Dichlorobenzene
1-2-Dichlorobenzene
1-2-Dichlorobenzene

pie]
na
na
na
na
na
na
na
na
na
na
na

DOSEQ

slolooolaooooooooooooasoaa

ooclolocoooooooocooooonoooocoalo:

COMPOUND_MAME

na
na
na
na
na
na
na
na
na
na
na

TIMEQ
43
24
3]
48
24
&
24
&
43
&
24
458
48
24
&
&
24
43
&
24
24
24
a7

24

24
43

24
48
24
45

24

43

48

43

24

24

43

24
45

TREATMENTQ | FOLDCHANGE | PYALUIE

contral
contral
contral
contral
contral
contral
contral
conkrol
contral
contral
contral
contral
contral
contral
contral
contral
conkrol
contral
contral
contral
contral
contral
ranteal

contral
contral
contral
control
conkrol
contral
contral
contral
contral
contral
contral
contral
control
conkrol
contral
contral
contral
contral
contral
contral
contral
control
contral
contral
contral
contral
contral

=0l

SOURCE PEAK_GROUP_TYPE

na possible single parent
na possible single parent
na possible single parent
na possible single parent
na possible single parent
na possible single parent
na possible single parent
na passible single parent
na possible single parent
na possible single parent
na passible single parent

1.07597
(B7E291
951704
1.01582
1.10744
1.02174
1.21241
1.07436
1.2659

\908231
927143
1.03142
144455
144408
1.0472

1.07591
115768
2.59942
1.20736
928231
979554
725642
1 NN

1.24063
1.24097
\B99522
932771
(B13352
1.4303

1.03333
.932545
.999519
995104
1.15452
(B95837
JB5409

(B3TE52
1,22403
1.02229
.BE4681
119122
997358
138631
965291
1.26389
1,24935
\B76392

bl il e
| UNIGEWE

0575145 Rn.93045
0137922 Rn, 93045
. 192668 Rn.93045
67125 Rn.93045
00371573 Rn.93045
567472 Rn.93045
0000103 Rn.93045
0609475 Rn.93045
0000104 Rn.93045
472464 Rn.6822
S71754 Rn.6822
816747 Rn.6822
00BB77ET Rn.6822
00593263 Rn.6322
729875 Rn.6822
53436 Rn.6822
E7HB2E Rn.6822
00000121 Rn.6822
0462504 Rn.6822
420951 Rn.6822
820903 Rn.6822
00123961 Rn.6822
aERR1A R ARDZ
00903777 Rn.6037
00595573 Rn.B037
132812 Rn.6037
37TT2E Rn.6037
0120351 Rn.6037
000647135 Rn.6037
652141 Rn.15526
346545 Rn.15526
994769 Rn.15526
946911 Rn.15526
0577555 Rn.15526
141953 Rn.15526
101371 Rn.15526
0209502 Rn.15526
0306196 Rn.15526
792G Rn. 15526
. 125593 Rn.15526
0315565 Rn.15526
97346 Rn.15526
000155204 Rn.15526
B53612 Rn.15526
00500603 Rn.15526
00731625 Rn.15526
176381 Rn.15526
945423 Rn. 15526
.197929 Rn.15526
596963 Rn.15526

GEME_SYMBOL | SOURCE
Atpéapl MetAffyi
Atpaapl MetAffy
Atpoapl MetAfFy
Atpoapl MetAfFy
Atpéapl MetAfFy
Atpéapl MetAfFy
AtpBapl et Affyy
Atpfapl HetAfFys
Atpéapl MetAffyi
iZapnZ MetAffyi
Capnz MetAffys
Capnz MetAfFy
Capnz MetAfFy
Capnz MetAfFy
Capn et Affyy
Capn et Affyy
Capnz HetAfFys
iZapnZ MetAffyi
iZapnZ MetAffyi
Capnz MetAffys
Capnz MetAfFy
Capnz MetAfFy
Capn2 MetAfFy
Camnz HetAfFyi
fanz HetAfFyi
LapnZ HetAfFys
iZapnZ MetAffyi
iZapnl MetAffyi
iZapnl MetAffys
Capnl MetAfFy
Capnl MetAfFy
Capni MetAfFy
Capnl et Affyy
Capnl MetAffyx
Capnl HetAfFys
iZapnl MetAffyi
iZapnS MetAffyi
Capns MetAfFy
Capns MetAfFy
Capns MetAfFy
CapnS MetAfFy
Capns et Affyy
Capns MetAffyx
CapnS HetAfFys
iZapnS MetAffyi
Capns MetAffy
Capns MetAfFy
Capns MetAfFy
CapnS MetAfFy
CapnS MetAfFy
Capns et Affyy
Capns MetAffyx
iZapns MetAffyi
iZapnS MetAffyi
Capns MetAffy
Capns MetAfFy
Capns MetAffyi

EMZYME

EC 3.6.3.14

EC 3.4.22.53
EC 3.4.22,53
EC 3.4.22.53
EC 3.4.22.53
EC 3.4.22.53
EC 5.4.22.53
EC 5.4.22.53
EC 5.4.22.53
EC 3.4.22.53
EC 3.4.22.53
EC 3.4.22,53
EC 3.4.22.53
EC 3.4.22.53
EC 3.4.22.53
EC 5.4.22.53
EC 5.4.22.53
EC 5.4.22.53
EC 3.4.22.53
EC 3.4.22.52
EC3.4.22.52
EC3.4.22.52
EC3.4.22.52
EC 3.4.22.52
EC 5.4.22.52
EC 5.4.22.52
EC 5.4.22.52
EC 3.4.22.52
EC 3.4.22.-

EC3.4.22.-

EC3.4.22.-

EC3.4.22.-

EC 5.4.2:
EC35.4.22.-
EC5.4.22.-
EC 5.4.2
EC 3.4.22.-
EC3.4.22.-
EC3.4.22.-
EC 3.4.2:
EC3.4.22.-
EC5.4.22.-
EC 5.4.2:
EC5.4.22.-
EC 3.4.22.-
EC 3.4.22.-

EC3.4.22.-
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Import Tabular or FormQuery data

Choose a data file:

C:%Program Filez\O InformaticshSentienth K E data"iHigaing_Cogenics-20070

Choose a mapper:

Browse. .. Cogenics_B

[ Load Mapper ]

[ Save Mapper ]

[ Delete Mapper ]

compendiurn_galactozaming_liver

Column Sample Class Relationships
FOLDCHAMGE 1.439341 7556 w | [ Lowercase “
PyaLUE 0439317913 w | [] Lowercaze
SOURCE KEGG w | [] Lowercaze
MATCH_TYPE shdref_werd 2 w | [] Lowercase
] CO1851 w | [] Lowercase
TISSUE livver Tissue w | [ Lowercase
TREATMENTO control TreatmentType w | [ Lowercase

[Row] [Fow] Fii w | [ Lowercass

confrol

COMPOUMD_MAME Allartain Compoutd w | [ Lowercaze
PEAK,_GROUP_TvPE pozzible zingle parent w | [] Lowercase
FROJECT compendiurn_galactozar | Project w | [] Lowercase
PEAK_GROUP n_102.06_80 PeakGroup w | [] Lowercase  [x]
DOSE Map data to a common class ontology using interactive graphical mappjng
TREATMENT galactosamine Treatment w | [ Lowercase

TIAF 24 s | [ | ouwereace [o] ™

| Fil Default Names |

Irmpart
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.. CombinedProjects20070427.n3

File  Edit  View Help
- Compound

- document

. EC

- Gene

- [mage

- PeakGroup

. Probe

. Project

.. Row

- Source

- Species

- Tigsue

- Treatment

- TreatmentT ype
- UniPrat_AC

Knowledge Explorer

1624 ingtances of Compound
Acetylmethionine
Acetylmuramic_acid
Acetylomithine
Acetylphenylalanine
Acetylzerine
Ac-Om-OH__Acetyl-L-Omithine_
Acutumidine
Acyclovir

Ao

Adenosyl_homocysteine
Adipate_semialdehyde
Adipic_acid

adienochrome
adienochrome_"o"-zemiquinone

galactozamine

1_2-dichlorobenzene
compendiumn_1_2_dichlorobenzene_liver

compendium_galactosamine_liver

bromaobenzene

Gl [ —— = A etaine B
S Hexosamine_phosphate_ krnzn}:lflan

4 //m.Aminovaleric_

X Phosphoethanalami, 257
 hemingleyylinic_acid Ll

ompeerine lankane

Diimethylarginine

Y Methylbutyric_acid
Ergothicr f ¥ U_WIC_I
fl Fyroguraric_acid e 2
y— Marepinephrine e .
Valeric acid® raci \\ e wGlutamic_Acid Tid: Fio'sphoglycenc_amd
7, + el Amincbutyric_acid ety H hosoh %
Cyti Cowaseande @ Hexose phosphate

.. o
Creatining es el | Acetylzenine Hydrowybutyric_acid
VM Tawrachglic aoid ST8&w -

Glutaric_acid® - SrHURPIL_SU | nogine

Y e
TRl Tyrosine 42 Leusing™ sic acid =< ric_acid
A Glutaric_acid Pipecanc_acia

4 /ﬂ b alic Alanine” 5% —
lzochromanone” aentanoic_acid 3
o5 .

Adenosme H

Ala-lle

s
Albine

Aldicarb

AIdohex_ose_B-phosphate

leient

£
hittp: # fic-informatics. comdrdf/Projectfcompendium_n_nitrozomorpholine_liver Fielations

Subject Predicate Object A EEEgEa:S::zEﬂD&EEHANGE
campendium_n_nitrasomorpholine_liver type Project compoundH asPyYaLLIE
compendiumn_n_nitrosomorpholing_liver projectH azTissue liveer compoundH asF ow
campendium_n_nitrasomorpholine_liver projectHas Treatment M-nitrozomorpholine dataType
campendium_n_nitrasomorpholine_liver projectH azCompound tethyl_hwdrospisobutyrate drilldutClass
compendium_n_nitrosomarphaling_liver projectH azCompaund Phosphoserine geneHasEC
campendium_n_nitrasomorpholine_liver projectH azCompound Urocanic_acid geneHasNOTE
campendium_n_nitrasomorpholine_liver projectH azCompound Hexanoic_acid gereHasProbe
compendium_n_nitrosomarphaling_liver projectH azCompaund Uracil geneH asSpecies
campendium_n_nitrasomorpholine_liver projectH azCompound Uridine gereHasUriPrat_AC
campendium_n_nitrasomorpholine_liver projectH azCompound Uric_acid haszCalar N
compendium_n_nitrosomarpholing_liver projectH azCormpaound Citrulling hasCompound
campendium_n_nitrasomorpholine_liver projectH azCompound Micotinic_acid hasD0SE
campendium_n_nitrasomorpholine_liver projectH azCompound Azpartic_acid hasD0SED
compendium_n_nitrasomorpholine_liver projectH azCompound Tyrosine hasEMTREZ GEME
campendium_n_nitrasomorpholine_liver projectH azCompound Pyroglutamic_acid <
o a. F " el " feSr

, AAOOOA AO
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-+ AlanH_Cogenics_CombinedProjects20070427.

File  Edit Wiew Help

- ContentT ype
- document

. EC

- Ertrez

. Gene

- Image

.. IMO

- PeakGroup
- Probe

- Project

. Baw

- Source

- Species

- Tissue

- Treatment

- TreatmentT ype
- UniProt_aC
. User

el
)

20 instances of Project
compendiurm_1_2_dichlorobenzene_liver

compendium_1_2_dichlorobenzene_serum

compendium_1_2_dichlorobenzene_urine
compendium_1_4 dichlorobenzene_liver

compendium_1_4_dichlorobenzene_serum

compendium_1_4_dichlorobenzene_urine
compendiurn_brb_liver
compendiurn_brk
compendiurn_brl
compendiurn_gz
compendiurn_gz
compendiurn_gz
compendiunn_m
compendiurn_me
compendium_monocrotaine._unne
compendiurm_n_nitrosomorpholine_liver
compendium_n_nitrosomorpholing_serum
compendiurn_r_nitrosomorpholing_urine
ilz

zerum_all_pos

n3 - Sentient Knowledge Explorer

compendium_brb_urine

< [
| hitp: # fio-informatics. com/rdf /R owiR ow, 1056 Felations
ke PIcEEED O3zt ad EEQEEEE?E T OLbCHANGE
Row. 1056 pe Row compoundH asPYaLUE
Fiow. 1056 hazProject il compoundHasFiow
Row. 1056 hasGene Padi4 dataType
Fiow. 1056 hasPeakGroup n 103 04 94 ool
Row. 1056 hazTreatmentT upe cantral dril0utClass
Row 1058 hasCompound Mdesbupic_sid EnronlD
Fiow. 1056 hasTreatment galactozamine ESSN
Row. 1056 hasTizsue uring FulloumalM ame
Fiow. 1056 hasProject compendium_galactosaming_uring gereHasEr
Row. 1056 label Row. 1056 geneHasNOTE
Row. 1056 ha:REFSEQ_PROTEIN MP_058923.1 gereHasProbe
Row. 1056 hasENTREZ_GEME 29512 — | geneHasSpecies
Row. 1056 haslINIGENE F|n.1_1155_ geneHasUrniPrat_AC
Fiow. 1056 hasPEAK_GROUP_TYPE pozzible zingle parent Hasdbstract
Fiow. 1056 hasMATCH_TYPE stdref_werd.2 < |

OA AO

O

, AAO
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20070626103641.fqml - Sentient Knowledge Explorer.
it Help

1367890_at

- Gene

-- GENE_SYMBOL
... Image

-- PROBE_ID

- PROJECT

- Row

- SOURCE

- TREATMENT

compendium_1-2_dichlorobenzene_liver
B instances of TREATMENT
1-2-Dichlorobenzene
1-4-dichlorobenzene
Bromobenzene
Galactosamine
Monocrotaline
N-Nitromorpholine

1367891_a_at

< |
ihltp:;‘fio-informalics.comfrdf.o’ﬂUW“HDW.UUSS ‘ Relations S
| Subject Predicate Object ::iggggﬂ
| Row.0036 type Row hasENZYME

Fow.0036 hasSOURCE Netaffyx hasFOLDCHANGE

Fow.0036 hasENZYME EC_3 4 22 - hasGENE_SYMBOL

Row.0096 hasGENE_SYMBOL Casp2 hasiMOUID

Fow.0036 hasPROBE_ID 1367891_a_at hasPROBE_ID

Fow.0036 hasPROJECT compendium_1-2_dichlorobenzene_liver hasPROJECT

Row.0096 hasTREATMENT 1-2-Dichlorobenzene hasPVALUE

Row.0096 label Row.0096 hasSOURCE

P ~nn e T T

Subset example: 1s8ichlorobenzene toxicity perturbation in liver: Single gene, two probe ID
experiments scaled by dose (area) and time point (color)

Row.uusgs has!IME 1

title:

Row.0096 hasDOSE 1500 URLConstructor

Fow.0036 hasIMOUID {3EDAFE42-2C9F-430C-8054-D3B1EBIBSEF5} URLConstuctorParameter v
< | 8
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.+ 20070626103641.fqml - Sentient Knowledge Explorer

File Edit View Help

- ENZYME

- Gene

- GENE_SYMBOL
- Image

- PROBE_ID

- PROJECT
.Row

- SOURCE

o TREATMENT

B instances of TREATMENT
1-2-Dichlorobenzene
1-4-dichlorobenzene
Bromobenzene
Galactosamine
Monocrotaline
N-Nitromorpholine

<

|2
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| http:/icvinformatics. com/rd/RowtRow. 1374

IMea V[ oo x|

Subject
| Row.1374
| Row.1374
| Row.1374
| Row.1374
. Row.1374

Row.1374
| Row.1374
| Row.1374
| Row.1374
| Row.1374
| Fow.1374
| Row.1374
| Row.1374
| Row.1374
| Row.1374
| Row.1374
| Row.1374

Predicate

type

hasSOURCE
hasENZYME
hasGENE_SYMBOL
hasPROBE_ID
hasPROJECT
hasTREATMENT
label

hasUNIGENE
hasPVALUE
hasFOLDCHANGE
hasTREATMENTO
hasTIMED
hasDOSED
hasTIME1
hasDOSE
hasIMOUID

o CASP genes sub network: Category scale
Netaffix
15;533;22. Dose (X, increasing left to right)

compendium_n_nitrosomorpholing_liver
N-Nitromorpholine

Row.1374

Rn.1438

.0000000183

21

T Fold change (height)

0
24

Time (y, increasing bottom to top)

p-value (width)

300
{BCB3C20E-70B5-4400-8485-7FE5341869F 9}
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Correlation of metabolites and genes:Acetylcarnitine network, 1,2Dichlorobenzene as toxicant
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