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An integrated environment for
microarray data management,
analysis and interpretation.

Using ArrayTrack, the user can
apply analysis method from Tool
to microarray DB and then get
information from the linked LIB for
biological interpretation
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Microarray DB
-

Data is organized as a hierarchical tree structure:

EXD owner Eﬁ Database Contents
~— 1 ANONYMOUS

,/7?’@ Affy_Rat_MASS_only

¢ [ Gene Lists
Exp Name [ Bz 123gene_Welch_F1 5P0.04

MZ 128gene_simpleT_F1.6_P0.05
L_7LE 134gene_Permutat_F1.5_P0.05
Signiﬁcant Mz 219multiGroupsAnoya
: Mz 440eneMASS_Fold2_P0.05
Gene List MZ KEGG42gene
MZ SAM_113geneFDRO.0SF1.5
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data to access various functions

P ANUNYMULS

Exploring DB

Right-click exp, hybridization, raw data and normalized

o ANONTMOUS

¢ [ Amy_Rat_MASS_on
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Visualizations
Correlations

Batch Import Data
Batch Import Data - SimpleTox
Rename
Analysis Result Files

Select datasets
Show experiment design
Show dye-flip pairs
Expand completely
Collapse completely
Tree options...

Statistics Tests

Convert Affy CEL files to probe sets
Create gene list by data filtering

T-TestANOVA

SAM-Test

Two-way ANOVA

T-Test with custom data options
ANOVA with custom data options

Pattern Discovery

Hierarchical Cluster Analysis
Principal Component Analysis
K-Means

Model Prediction

Hormalize
€ 1D Converter Quality control ’
8 Gene Library F—
# PathwayLibran ¢ eate quplicate data set
E ‘:T;]' ':a:b "Y1 Copy data set for pasting elsewhere
@) Ortholagene Lit SLCES
! | GOFFA Library Tree options
T chip Lirary EE
} Tool E
& anaiysis [=]:

val mEE hAvEy

K-Hearest Neighbors
Linear Discriminant Analysis

& ANONYMOUS

o[O3 Affy_Rat_MASS_anly

o [ Gene Lists

¢ B8 D0_T12_B_a DO_T12_B[Bictin]
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! MeanMedian

¢ I8 Do_T12_B_bDO_T1Z
¢ @ MAS5{D0_T12 B
E—]| Mean/Median g

+ WD T12.C 2001
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¢ 8 po_T12_c_nDo_T1
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3 EB

.

Library

Studies

'ID Converter

E Gene Library

_! Pathway Library
1 Protein Library
LiP1 1 ibrare

Tree options

Copy data sets for pasting elsewhere

]

Analysis 3
Visualizations ]
Correlations | EH
Convert Affy CEL files to probe sets Affy CEL files
Create gene list by data filtering Image files

E—]| Normalize Settings files
Quality control » JMPIGenomics
Create duplicate data sets Lrrpimin

@i R-nterface

Single-platform data as spreadsheet
Gene-matched data as sp
Original data files or Affy probe-set files

Data in narrow format (datasets one after another)




Exploring DB

Experiment

design

Ega Databasze Contents
¢ ANONYMOUS
o [CJ Affy_Rat_MaSs_onl
o= ] Gene Lists
+ oo T2 B D
¢ B massioo_T

ﬂ Meanite

o Mooz E LD
¢ R MASS{D0_T

¢ oo Tz c a0

0 Meanie

o BH MaAss{D0_T

T'_?j_D_MZ_C_LLD

ﬂ Meanite

Hybridizations
Edit View Input/Output
%
457 |~ Hybridization| SAMPLE 1| LABEL 1 |ARRAYTYPEMAME| CHAMMNEL |SPECIES 1| ASSAY 1| CELLTYPE 1
ST Filter= - |
1 Do_T12_B 0_T12_B|Biotin Affy_RT-1134 One Channe Rat InWitra  |Hepatootes
Z DO_T12_B_ 0_T12Z_B|Binotin Affy _RT-1034 Cne Channg Rat In*itro  |Hepatooytes
3 DO_T12__| 0_T12_3Bintin Affy_RT-1034 Cne Channg Rat In*itro  |Hepatooytes
=k Ty RT-L134 Cne ChanneRat InWitra  |Hepatootes
= T RT-1134 Cne Channg Rat Intitro  |Hepatooytes
Batch Import Data Ty RT-1134 Cne Channg Rat Intitro  |Hepatooytes
Batch Import Data - Simple Format Control File <dev only> Ty _RT-U34 One ChanngRat In ¥itra Hepatocytes
Rename Tir RT-1134 Cne Channg Rat In*itro  |Hepatooytes
Analysis Result Files Ty _RT-134 One Channe Rat InWitra  |Hepatootes
Gene Lists , Ty RT-1034 Cne Channg Rat In*itro  |Hepatooytes
Gelect datasets bj‘g.r_l-'v:T-LJSal Cne Channg Rat In*itro  |Hepatooytes
Show experiment design [% Ty RT-1134 One Channg Rat InWitra  |Hepatootes -
Show dye-flip pairs | | 'l
Expand completehy

Collapse completely



Searching Libraries
-

@ Librarny

& 1D Converter
% Gene Library
ﬂ Fathweay Library
E Frotein Likbrary

I (P Library
B Orthologene Library

“ | GOFFA Library
'™ Chip Library
R Toxicant Library
@ EDKE Library

There are nine libraries in ArrayTrack.
All the libraries are interlinked.

The libraries integrate gene, protein, pathway
and other data allowing data interrogation and
mining of data across data types.

Several ways to activate these libraries
-From library panel

-From the Library pull-down menu

-From the results of analysis (e.g. T-test)




Analysis Tools

@ Tool

gt Quality Tools
&2 auality Control
82 auality Filtering

[ﬁl MHormalization Methods
LOWWESS

Total Intensity HMarm.
MearnfMedian Scaling

44444

Linear&Lowess
B snalvsis

P-%alue Flot

r'1"F:11 Hierarchical Cluster Analysis
[=x PCA

B wWisualization Tools
## Scatterplot
= Mived Scatterplot
i 10, plot
m Wirtual Array Yiewer
% Rank Intensity Plot
il Barchart
@ vennDiagram

GenePix Mean Log Ratio Rarm.

Tools:
*Quality Tools

Provides various visual plots and numerical parameters for
measuring the quality of a hyb, and filtering the unwanted spots.

Normalization Methods

Correct systematic variations in microarray data introduced by
experimental factors

*Analysis

Provides different methods to evaluate the microarray data

*Visualization Tools
Provides a direct view to identify abnormalities within data.




Microarray Data Processing
-

® |mp0rting data < Loading array data into AT

o N\ Ormalization <Ensure cross-chip comparison

e Gene Selection <|dentifya|ist of significant genes

® I nterpretation @pret data using pathways and GO




Importing Data

fz; ArrayTrack - FDA network
Database Library Tool Export Help

Create New Experiment

X

1] e
Ig ‘%[% New Exp New Array Type
———

Eg Database Caontents

¢ ANONYMOUS
¢ CJ Demo-MCTR

1. Create experiment

2. Create array type (if not
existed in AT Chip LIB)

3. Use batch import wizard
(see detall in Tutorial 9)

@ & User Group Name: |--5elect-- ‘ - ‘ e.g., John Lab; mygrp; Anonymous ...
lelp
[ Experiment Name: e.g., myexp; Rat treated with drug; ...
Owner ID:
" I_E“"*w J
# User Group Name can be any text. It is used to organize a set of experiments
conducted by the User Group and will be displayed in the database tree Protocol: wenport & Fpon
# Experiment Name can be any text. We recommend that the name you use
should be descriptive to the experiment . igr mport & Fport
tiom Protacat: enport & Fxport
-
na Protocols: wenport || & Eupert
= =T TE I TR S TR
Ese Descrlpion: o runing Iver changes A Extraction Protocols: ¥ G*w
e A Sotwct Manusceipt Hopeink: woport || & expont
i Snmicant Gons List wport || & Epont
st ,57 Sowbxp | briove comtimm L
(2) inernsration aed Do
* bybwization : |- Smiuct. & sammm | ettt
Aavany Infiomstion Sanngilo & | abed information
Channol 1 | Channel 2
Ty Typn: .
Sample i |-Select— WiewnEan
Sl I
Absnd Salact
Arrmy Patiorm Onn Channed e Chanesd
Shdde has: |1 | | avayis]
Arrmyused: |1 s O Pk i
iyl Infiamation Dala mport
By whom:
Waendmim s
O Nutes for Myt




Normalization

To remove systematic variations across chips and

ensure a valid cross-chip comparison

=

Right-click an experiment
Choose “Select datasets”
->"Select raw dataset...”

3. Type wildcard * if you
want to select all the data.
Click OK button.

@ Database Contents
9 ANONYMOUS

¢ [ affy_Rat_MASS_or
o= [ Gene Lists

+ Mooz es

¢ BB massiDo_

|ﬁ| Weant

» Mooz en

Batch Import Data

Batch Import Data - Simple Tox Format
Rename

Analysis Result Files

Gene Lists

Sy (DO_T12_B_a)

¢ BB mass D0
3 Meani

o Moo Tz coa
¢ BB mass Do
|:|—| Wleant

o B oo_Tiz_coh
¢ B MassD0_

I:I—l e anl

Select datasets

Show experiment design
Show dye-flip pairs
Expand completely
Collapse completely
Tree options...

Select raw datasets...
Select normalized datasets...
Select any datasets...

EV D0 TT2 C_a)

Sy [D0_T12_C_h)

Select Datasets

h Pattern

X)

EI*)

ern Style

@ simple pattern (with * wildcard) ' regular expression (complete match required)

[] case sensitive

III Advanced




3. Right-click any highlighted raw data
4. Select “Normalize...”

3 Databhase Contents
- ANONYMOUS
¢ [OJ Afiy_Rat_MASS_only
o [ Gene Lists

+ W™ D0_T12_B_a DO_T12_B[Biotin]

¢ B MAS5 {DO_T
E_]| Mean/Me

+ W Do_T12_B_b D

o B MAS5{D0_T]
E_]| Mean/Me

Export
Analysis
Visualizations
Correlations

- v v v

+ WM oo_T12_c_ap
¢ B MASS{DO_T
E_]| Mean/i

+ W Dpo_Tz2_cp
¢ B MASS{DO_T

Convert Affy CEL files to probe sets
Create gene list by data filtering

Quality control

E_]| Mean/Me

| 2 -DU|T12 D al
i

( D Converter

Create duplicate data sets

Copy data sets for pasting elsewhere
Studies
Tree options

k

E Gene Library




Normalization (-continued)
S

e Choose normalization method

Select Normalization Method

]

MeanMedian Scaling

Mean/Median Scaling Normalization
Method (for either 1 or 2 channel data)

» Multiply each vatue by T/ where m s the mean or median of the channel data and T is the
target mean/median value option (defaull is 1000). Channels are scaled separately in the case
of two channel data.

Properties

» MNorralized channel data will have 2 reanfmedian matching the target walue option.

subtract backgrounds

scaling

target value

Yes

Median

1000.0

*For Affy data, choose
“Mean/Median Scaling”

*For 2-channel data, the default
method is “Lowess”




Gene Selections

Determining a list of genes that are differentially expressed between control and treatment.

Two types of experiment: Error rate for the exp
Single testing: 1 gene P<0.05 Ilow error rate
Multiple testing: ngenes P=nP; If P,=0.05, high error rate
_

e.g., If n=10 and P,=0.05, P=0.5 for family-wise error

Select a gene list based on:

P value - Bonferroni correction
P/n

False discovery rate (e.g., Benjamini & Hochberg, p-value plot)
Permutation t-test (e.g., SAM)

Volcano plot (combination of p and fold change)



?

¢ O3 Affy_Rat_MAS5_anly

o= 3 Gene Lists
o |8 D0_T12_B_a DO_T12_B[Biatin]
+ W™ Do_T12_B_b DO_T12_B[Biatin]

Gene Selection

sis->T-test”

Highlight and Right-click the experiment.
Select “raw datasets...” and click “OK”
Right-click the highlighted raw data

Choose “Analy

ANUNYMUUS

- B
o 8 po_ .
o . DO Statistics Tests
o % po Visualizations P 07 T-TestiANOVA
o | oo Correlations "B samTest
o 8 D2 Convert Affy CEL files to probe sets | 5= Two-way ANOVA
[L: Create gene list by data filtering P¥ T-Testwith custom data options
b Library [ Hormalize A& ANOVA with custom data options
& ID Converter Quality control 4 Pattern Discovery
ﬁ Gene Library
£r _ Rename @l Hierarchical Cluster Analysis
£ PAWayLIbiEan — croate duplicate data set % Principal Component Analysi
! Protein Library Copy data set for pasting elsewhere h Prncipa! =
Pi IPI Library K Kheans
B Orthologene i Studies ’ ot
: T c Model Prediction
* | GOFFA Library ree options

T chip Library SE
L
# analysis EE

~

K-Nearest Neighbors
Linear Discriminant Analysis




Gene Selection (-continued)

Select Dataset Group Assignments for T-Test / ANOVA / Pairwise Tests

Assign Data Sets Into Groups

Assign the data into 2 groups
-different dose

ASSAY 13 -different time

-or different animal

Note: always put control in group 2

e
| Groups: . CDJ E_ CGD == o7
Assign to New Group|| Unassign Assign to... | Clear All Groups Swap Dyes
~ Hyhridization] SAMPLE 1 Datafile LABEL 1 |ARRAYTYPENAME| CHANMEL |SPECIES 1
57 Filter-» =
1 @ DO_T12_B_a |DO_T12_B/B12Cd000A CELTernp3962.8 Biotin |Affly_RT-U34 One Channg Rat In Vitra
2 (1) DO_T12_B_b |DO_T12_B/B12Cd000B.CELTemp3964 {{Biotin  |Affy_RT-U34 One Channe Rat In vitro
a @ DO_T12_C_a |DO_T12_CC12Cd000ACELTermp3a70Biotin  |Affy_RT-U34 One Channe Rat In ¥itro
4@ DO_T12_C_b |DO_T12_CC12Cd000B.CELTemp39721Biotin |Affly_RT-U34 One Channg Rat In Vitra
5 (1) DO_T12_D_a |DO_T12_DID12Cd000A CELTemp3978 {Biotin  |Affy_RT-U34 One Channe Rat In vitro
& @ DO_T12_D_bk |DO_T12_DID12Cd000B.CELTemp3aa04Biotin  |Affy_RT-U34 One Channe Rat In ¥itro
7 @ \DZ_T1 2 B a |D2_T1Z_B/B12Cd2.00ACELTemp3geaiBiotin  |Affy_RT-LI34 One Channe Rat In ¥itra
2 (2) D2_T12_B_b |D2Z_T12_B/B12Cd200B.CELTemp3968 {Biotin  |Afy_RT-U34 One Channe Rat In Vitro
£l @ D2 _T12_C_a |D2_T12_CC12Cd2.0048CELTemp3a74 Biotin  |Afy_RT-U34 One Channe Rat In ¥itro
10@ D2_T12_C_b |D2_T12_CC12Cd2.00B.CELTemp347e,Biotin | Affy_RT-U34 One Channe Rat In ¥itra
11 (2) D2_T12_D_a |D2Z_T12_DD12Cd20048 CELTemp3982 (Biotin  |Afy_RT-U34 One Channe Rat In Vitro
12 @ D2_T12_D_h |DZ2_T12_DD12Cd2.00E.CELTemp3asd |Biotin - |Afy_RT-U34 One Channe Rat InWitro ||

4]

[*]

2 groups, sizes = [6, 6]

T-Test fold changes are computed as grp 1/grp 2, so "up” regulation will mean grp1 > grp 2 in any further analysis.




Gene Selection (-continued)

g @ X

Select Dataset Group Assignments for T-Test / ANOVA | Pairwise Tests :

Test Type ( Consistent with group selections )

T-Test

T-Test Options

@ Pvalues from dist.: | @ Welcht-test ) Simple t-test

i) Pvalues from permutations: -

Filtering with a gene list

Only include genes from gene list
Gene identifiers to include

Genbank Acc Gene Mfr ID [ ] UNIGENEID
[ | CLONEID [ | GEN_DESCR_MFR REFSEQ

Dataset Naming Data options

Hytridization names are always included. Subtract backgrounds when present (raw datasets only)
add sample name(s) to hybridization names Apply log (base 2) to expression values

[] add dye name(s) to hybridization names [ Exclude spots flagged as bad

| < Back | Do Tests

v




T-Test Results :
File Selected-Spot All-Spots Advanced

Genbank Acc] Gene Wit 1D | LOCUSID | GEMENAME| REFSEQ | SPOTID | 4 (13F | Abs Fold G |Fald Chang.
1 LI6267  |L26267_at [81736 Nikb 1 516822 |0 2.2736 22286 |-
2 L15079  |L15079mR..[24891 Abchd NM_012680 516807 |0 1.8323 18323 |_
3 D87336  |DB7336_0.. [287552  |BImh 516718 0000 1 76RA 17gAs |
4 W07365  [XD7365_5_|24404 Gl 517120 [0.00 .
5 WMEE534  |MBAA34m.. |25420 Cryab MM_012935 |516311 0.00 Parameters used to f||ter the
5 J02722  02722cds. |24451 Hrrioxd 516748 000
7 E00778  |E00778cds. |24206 Cypl al 516730 |0.00 : 4 :
5 ARG4DEB3  |AABAEAEI . Hepala il .. 516606 [0.0D geneS to get S|gn|f|Cant gene I|St
5 ARETDE04  |rc_AABTSH.. Hspalail .. 517260 [0.00
10 775020 775029 s |284264  |Hspalhb 517240 |0.00br— oo _
11 UD1344  |U01344 g, [116631 Matl NM_053853 516079 |0.0005 _—
12 MBI168  |M3g160_at [81771 RpsBkal  |NM_031107 |516064 |00 156
1 ARIDB277  |AA108277_ 288444 |Hsphl 1648 1286 0.2422
14 AIZ29F55  |rc_AIZ2065.. 363240 |Ctdsp 5" _ool7 | |1.5386 1.5386
15 D16478  |D16478_0.. [170670  |Hadha NM_1227 o |0.0008 1.5541 1.5541
18 AITO3396  |re_AM0339.. __—Ts17415  |noon 23716 23716 |
17 ENQNr17 EONTATLIT FA709R Cwpdl [s1R7 20 nnnii T TANT FTANT il
1] Il —— [*]

123 genes
Significance Filtering

: Access other analysis methods
@ vves « 595 hevon s - like HCA, PCA, Volcano plot, etc.
i_) Target False Discowvery Rate (FDR): ,:

) Select # genes |hy lowest pvalues | - |
ntensities > Bad Flags <= | |
s

@winers Tb Clear Filters

| P-Value Plot || Create Sig. Gene List || 7 HCA || 22 PCA H K K-Means H 4/ Volcano Plot

Mean Channe




‘u‘ulcanu Plot
File Sig.Spots Options

0,05 lrola=1 5 | cotor by Region ‘v| Volcano Plot
|fNu Spot>
123 (95 up,28 down) Fully Significant 706 Non-Sig

sig [
p-sig
means-sig

- nat sig
marked

-100 2 ()

2
Difference of Groups' Mean Log2 Expression Value




Significant Gene List
-

Create
Display
Import
Export
Delete



Significant Gene List(-cont)
-

e Create significant gene list

From T-test/Anova result
set filter criteria
e.g. P-value, fold change
to get significant gene list

] 1-Test Resuts

File Selected-Spot

Al Spots | Advanced

Create significant gene list

Genhank Act| Create significant gene list... | SPOTID - (P Mean Grp 1 | Mean Grp 2 [Fold Change

1 Mh_01347 7 Hierarchical Clustering Analysi 40025 i £.4884 2.7783 13.0968 -

2 A065557 Y 46938 i -2.0418 -3.7955 3.3731 =]
3 Al 0 | Principal Comy Analysi 5124 0.0001 -1.5408 -0.7993 05951
4 568 | Library search £ Gene Library -0.2051 -0.5849 1.3012
s 010924 . ; -2.0815 1.6728 0.0357
W_D21304 |_oectin all open viewers ¥ pathwayLirary  [Tygsss — lorars ted
/ uains UBR10A_1 [18113 it B3 Protein Library -0.6834 11372 02612
AKOD18313 |AKOTEHI_1 roTEY Ry 0,243 0.0385 1.1507
4 MW_003965 |MM_00886... [18776 Csh2 159804 0.0003 -0.8595 -1.748 1.85132
10 M_010486 [MM_01048... (56015 [izal 162758 0.0003 0.2543 -0.0525 1.2377
1" MW_0NE313 [MM_00A31_ [15898 Icams 146874 0003 01588 -0 4887 17664
1z MW_021447 [MM_02144.. 585232 Rnf30 149305 0.001 0.4095 0.1626 1.1867
12 MW_015780 |MM_01578... 50702 i 1483432 0.0011 1.2903 3.2085 0.2435
14 D43759 043789 1 (14161 Foa 166273 0.0011 5.8169 4.6108 2.4571
15 MW_010418 [NM_01041... [15208 Hess 157161 0.0011 03868 0.1685 1.1635

18 AF331708  |AF331708_1 (230103 Mpr2 158777 0.0012 -1.6945 0.4168 0.2314 |

a7 RN413A0 RO413A0 111 Il CnldaR 1ARAA1 nnn 19 -2 TN 1. 8/11 | |

4]

Filter criteria

Significance Filtering

& P\alues < |withuut adjustment

20160 genes

|'|

() Target False Discovery Rate (FDR):
) Select # genes with lowest p-vals:

Mean Channel Intensities > Bad Flags <= ’j
Fold Change *

Apply Filters

| P-\falue Plot H MAGC H Create Sig. Gene List || r'rP,x,HCA || \5"_: PCA | \‘!r Yolcano Plot




Significant Gene List(-cont)

e Display/Import/Export/Delete Significant Gene List
Right-click the experiment name
select Significant Gene Lists

select Display
Import
Export
Delete

Ega Catabhase Contents
¢ ANOMNYMOUS

¢ [CJ affy_Rat_MASS_on
o= [ Gene Lists
o W Do_T1z_B_al
o P D0_T1Z2_B b
- M ooTiz_c a

Batch Import Data

Batch Import Data - Simple Tox Format
Rename

Analysis Result Files

o ™ oo_mz_c_b
o W 00_T12_D 5
o~ M oo_Tiz_oob
- M oz_T12_B_al
o W D2 TIZ2. B b
- M o2Tiz_Ccoa
- ™ oz_mz_c_b

Gene Lists

Select datasets

Show experiment design
Show dye-flip pairs
Expand completely
Collapse completely
Tree options...

Display

Import
Export
Delete




Significant Gene List(-cont)

e VennDiagram -

get common genes from

2~3 significant gene, protein, or metab lists.

Venn Diagram on LOCUSID

o' & B

l/ Diagram |

[] consider fold change direction

123gene_Welch_F1.5P0.05
92

128gene_simpleT F1.5_P0.05
94

Save As Image
Color Chooser
Clear Color

8 Rename Label

Highlighted Data View | 1D only

Original data

134gene_Permutat_F1.5_P0.05

o [ Affy_Rat_MASS only
¢ Gene Lists

& Visualization Tool
& Scatterplot

g

#F Mixed Scatterplot

i@ i plot

m Virtual Array Wiewer

m

Z 123gene_\Welch_F1.5P0.04
128gene_simpleT_F1.5_P
13d4gene_Permutat_F1.5_H
219multiGroupsAnova
44geneASS_Fold2_P0.0S
KEGG42gene
SAM_113gensFDRO.05F1.4

XX XXX X X
T A TR T R T T

Open
Export
Rename
Delete

il Barchart

@ vennDiagrand;

%o, Rank Intensity Plot

Move To (Mew) Folder
Move Out Folder

Copy Genelist For Pasting Elsewhere

= Topic 1. 123geneASs_Fol
o |8 DO_T12_E_a DO_T12_B[Riotin

VennDiagram

4

By CommoniD

o | DO_T12_B_b DO_T12_E[Biotin]
o J® DO_T12_C_aDO_T12_C[Biotin]
o |8 DO_T12_C_b DO_T12_C[Biotin]
o | D0_T12_D_a DO_T12_D[Biotin]
L “ mn T2 0obnn 712 DIRintin

By Pathway
By GeneOntology

4
]

Tool | Export Help

Visualizations
Quality-Control
Normalization
Analysis
Preferences...

Split File By Columns

Comvert Affy cel file to expression

- v w |

E Virtual Array Viewer
4 Scatter Plot

3 Mixed Scatterplot
i WAL Plot

%, Rank Intensity Plot

Il Cross-Dataset Gene Barchart...

@ VennDiagram [

Manufacture ID

Locus ID
GeneName
GeneBankAcc
REFSEQ

Spot ID




Interpretation

Link the significant genes to various libraries for data interpretation

el !
|§ | g New Exp b SIGNIFICANT_GENELIST
% Database Contents InputiOutput Library GeneList
? '2' giﬁ:j‘“&jﬂms_mw BE B2 |@hip Lib ||§ Genes ||ﬂpruteins ” 2 Pathways Hv‘ EGOFFA‘ %) Orthologene |
¢ 7 zene Lists de7 | GENELIST_MAME-® | EXPID ™ GENEBANKACT GENENAME LOCUSID| FOLD | PYALUE
M2 123gene_Welch_F1 5P0{5 T Filtars | |~
2 128gene_simpleT_F18 @ad LMla " 43358ne welch_F1.5P0/650 | E0O71T Cypal 24296 |27807 |0.0011 |=
- significant nene list| | 1
MZ 134gene_Permutat_F1.5 F. T 123gene_WWelch_F1.5P0 |650 EQOFTE Cyplal 24296 38988 (00002
M2 44geneMASS. Fald2_P0.05 123gene_itielch_F1.5P0|B50 | %07365 Gpx1 24404 [1.7031 |0.0001
HE SAM test] i 123gene_itielch_F1.5P0. 650 312367 Gpxl 24404 1716 |0.0015
= Toin g tonaceontnns Coidl ] 123gene_itielch_F1.5P0. 650 |J02722 Hrnax! 24451 |06 |0.0002
K L____ 123gene_WWelch_F1.5P0.650 Mas3ag Hspb1 24471 |06191 |0.0278
@ Library 123gene_Welch_F1.5P0. 650 | AAD03633 Hspht 24471 |0.6025 |0.0088
K 1D Comverter B 123gene_Welch_F1.5P0 650 A1 76658 Hspht 24471 |06102 |0.0092
§ Gene Library 123gene_Welch_F1.5FP0.|650 L16764 HspalaffHspatlh_mappe 24472 03038 (0.0037
5 Pathway Library 123gene_Welch_F1.5P0. 650  |UBS007 Met 24553 (2195 |0.0016
B8 Frotein Library L 123gene_Welch_F1.5P0. 650 |x56420 Mpg 24561 [2.1997 |0.0348
il 1P Library 123gene_Welch_F1.5P0. 650 |x06394 Abcct 24565 17617 |0.0277
%) Orthalogene Library 123gene_Welch_F1.5P0. 650 |m11794 Mt a 24567 |0.5328 |0.0056
= | GOFFA Library B 123gene_Welch_F1.5P0. 650 |xB3394 Mras 24605 15958 |0.0178 |
[P Chip Library = (] i Dl
T I RSN
@ Tool




@Snecifle Tye: : | * | GOFFA H 2 KEGG H 7 Pathart H %2 Pathways || 3 Proteins H (%) Orthologene H [ chip Lib |
(enHank e | & | customizerante | Export | moremnfo.. [Selectone - [v|LinkTo .. [Setlectone - || | [nem |
) UnigenelD GEMEMAME DESCRIPTION SPECIES |CHROMLOCA,. |LOCUSID BIOLOGI ‘
“ISF Filtar> =
) LocusiD H (] Mat1 MN-acetyltransferase 1 {arylamine N-acg Rattus norvegict 16p14 118631 |metabolism
b - Tapl transporter 1, ATP-hinding cassette, su Rattus norvegici 20p12 24811 defense response;immune resp
£ SwissProtacc s Mer2d myacyte enhancet factor 2D Ratus norveic| 2034 515718
O IMAGEID 4 Adprt ADP-ribogyltransferase 1 Rattus norvegict 13026 25591 protein armino acid ADP-ribosyiat i
B Dipyd dihydropyrimidine dehydrogenase Rattus norvegict 2g41 81656 pyrimidine base catabolism I
) GEN_ID_MFR. B Mapk? mitogen-activated protein kinase 7 Rattus norvegicl10g23 114408
o LOC288591 |similar to fransmermbrane protein indu| Rattus norvegict 12012 288591
) GeneSymbaol B DuspG dual specificity phosphatase 6 Rattus norvegict 7013 118663 | cell differentiation;protein amino
a LOC288444 similar to heat shock protein 105 kDa gRattus norvegict 12p11 288444 = |
Hs [IMm [Rn 10 Gstma glutathione S-transferase, mu 5 Rattus norvegicl 2034 64352
- Bl Nrag neurohlastoma RAS viral (v-rag) oncog| Rattus norvegic 2034 24605 |Ras protein signal transduction;
(@) enter Searching Data: 12 Rara rafinois acit receptar, alph Rl e 10531 24705 Iation of anii-apopt
ptor, alpha attus norvegict 10g; regulation of anti-apoptosis;regul
i Dial diaphorase 1 Rattus norvegict 7034 25035 |electron transport
14 Coldd CD44 antigen Rattus norvegict 3031 25406 |cell adhesion;defense response,
15 Mat2 M-Acetitransferase-2 Rattus noreegict16p14 116632 |metabolism
18 LOC308047 | similarto heat shock protein, DMAJ-likq Rattus norvegici1p11 308047
- 17 Met met proto-oncogens Rattus norvegict 4021 24953 |adult hehaviorhrain developmer
o 18 Hsnhb1 heat shock 27kDa protein 1 Rattus norvegict1 2012 24471
[] within resutt % 5 razye 5 - =
19 Mapk! 4 mitogen activated protein kinase 14 |Rattus norvegici 20p12 816483 angiogenesis;pratein amino aci
“ -j20 LOC 363248 similar to golli-interacting protein Rattus norvegici 9933 363249
fEl Hadha hydroxyacyl-Coenzyme A dehydronenad Ratius norvegict 5012 170670 |fatly acid retaholisr;metabolis
s e Camlg calcium modulating ligand Rattus narvegict1 7pl4 81715
Message: mE = Cak? cyclin-dependent kinase 7 {MO15 homi{Rattus norvegici 2g12 171150 |cell cycle;cell cycle;cytokinesis;m
wniue stz IDiurabier 40 24 CoxBa2  |sylochrome ¢ ddase, subunitvla, poly Ratius norvegict 1036 25378 |electron transport
25 K] Metallothionein Rattus norvegict19p12 24567 |nitric oxide rnediated signal tran
26 Hspalb heat shock Y0KD protein 1B Rattus norvegici 20p12 294254 |response to heat
27 LOC2939931 | similar to NADH dehydrogenase (ubigy Rattus norvegict 10594 293991
2= LOC315994 | similar to Expressed seguence Al8746 Rattus norvegicl 8032 315994 | p
28 Map3k1 mitogen activated protein kinase kinas{Rattus norvegici 2914 11BRBT plF\rgtein amino acid phosphorylati|

il

|

*The significant genes
are listed here in Gene
Library.

eCan search and sort
the Gene library

*There are links to
other Libraries(Kegg,
Pathart)




Interpretation (continued)
S

e KEGG — Kyoto Encyclopedia of Genes and Genomes
http://www.genome.|p/keqga/

e KEGG Is a suite of databases and associated
software.

e KEGG Pathway database provides the information of
metabolic, regulatory and disease pathways; Most of
them are metabolic pathways.




Interpretation (continued)

PathArt (Jubilant) — a pathway database
*The Pathways (over 600 mammalian disease and signaling)
*The Pathways is a collection of manually curated information from

literature and public domain databases.

In ArrayTrack

Human Rat Mouse

Kegg 203 195 197

PathArt 587 151 297




Interpretation (continued)

Genes involved
in a pathway

Pathway name

Pathway category

/ne Map Categary Fisher P Yalue
Gstms / Glutathione metabalismi{mmudn480) Metabalism of Other Amino AcidsiMetah... [0.00370292 sl
Gl
Figs2 / Prostaglandin and leukotriene metaboli... |Lipid MetabolismitMetaholic pathweay 0.25805128
Hrroxd / FPorphyrin and chloraphyll metabaolismim. |Metabolism of Cofactors and Vitaminsid. |0 13404114
Cusph
Hsph1
hapk?
hapkld4
I;;LSSE' MAPK signaling palhway(mmuD4010)  |Regulatory pathay 000015113 -
Mras [%
hapks
hap 3kl
Jret
Mot 3 % :
Toforz Cytokine-eytokine receptor interaction{m... |Requlatary pathuway 017855802
Tnirsfla
Tnfrstla Apoptosis(mmu0 421 0) Regulatory pathway 0.58437738 1
ntapks WWint signaling pathway(mmu04310) Regulatory pathway 0.77999365
ITgfLJrQ TGF-beta signaling pathwayimmu04350) |Regulatory pathway 0.55443832
Mapk 4
IMZERQ Toll-like receptor signaling pathway(mm... |Regulatary pathway 0.23520864
ICsnI-(1d Circadian rhiythrm{mmud 710} Regulatory pathway 0.11721566
hapk 4
M:Ekg Parkinson's disease{mmuls020) Regulatory pathweay 0.03611750
G Armyatrophic lateral sclerosis (ALSYmm... |Regulatary pathuway 015056025 [~ |

Input genes = 60, 22 genes found, 38 notfound, Total 23 pathway maps.

Statistical
significance of the
pathway

Kegg Pathway




Interpretation (continued) kegg

Double-click a specific pathway, the pathway map will be displayed
and the genes involved in the pathway are highlighted.

nemiag

| | ‘_”_J,.-%M

- A - [MEEES mari] | CRED
[Taniz




Physiology/disease

Statistical
significance of the
pathway

Compmnentn... Pathwlay Mame Organism Phys’iologw.. 15_PHYSIO... [Pathweay Ty.. Fishdf P 4.
Mapkl 4 CCRA Mediated Pathweay Mus muscu.. |Acquired 1. |Disease Signaling |0.089682 | =|
IGcIc Tat Signaling Pathiwvay Mus muscu..|Acguired |, |Disease Signaling  |0.236507
IMapk‘l 4 AGEs Signaling Pathweay Mus muscu.. |Alzheimers |Disease Signaling  |0.149044
|_h|._ﬂ:f;:::1a; Arwloidheta-peptide Signal .. |Mus muscu.. [Alzheimers |\Disease Signaling  |[0.1180149
Trfrsfa IFr Signaling Pathway Mus muscu.. |Alzheimers |Disease Signaling  |0.634464 |
Iapkt 4 LPS Sighaling Pathway Mus muscu.. |Alzheimers |Disease Sighaling  |0.386674 I
IMap3k1 DR4i4 Signaling Pathuway Mus muscu.. |Apoptosis  |Physiology  [Signaling (0064863
IMapk1 4 IGF Signaling Pathway Mus muscu...|Apoptosis  |Physiology  |(Signaling (0717471
INgfr MGF Signaling Pathuay Mus muscu.. |Apoptosis  |Physiology  |[Signaling  (0.204750
Inﬂef?d T-cell apoptosis Mus muscu.. |Apoptosis  |Physiology  [Sionaling  |0.149045 |
|_h|._ﬂ;fpb+r<;4 TGF Beta Induced apoptosis [Mus muscu.. |Apoptosis  |Physiology  |[Signaling  |(0.051402
(Tnfrsfla THF Signaling Pathway Mus muscu.. |Apoptosis  |Physiology  |Signaling  |0.776034
Iapkt 4 THFR1 Signaling Pathway  |Mus muscu. |Apoptosis  |Physiology  [Signaling |0.246824
I&\dpn TRAIL Mediated Apoptosis  |Mus muscu.. |Apoptosis  |Physiology  [Signaling  |0.378170
IMapk1 4 Linduced Antiapoptotic P |Mus muscu.. |Apoptosis  [Physiology  |Signaling  |0.113880
ICd44 WINT Sianaling Patheay Mus muscu.. [Apoptosis  |Physiology  |Signaling  |0.644709
IMapk14 Interleukin Signaling Pathe.. Mus muscu.. |Atheroscle. |Disease Signaling  |0.926753
[t HGF Signaling Patheeay Mus muscu...|Breast Ca... |Disease Signaling  |0.064863
Tofhr2 TGF Signaling Pathweay Mus muscu...|Breast Ca.. |Disease Signaling  |0.267067
Crdd CD44 Signaling Pathieay Mus muscu... |Cell Adhe.. |Physiology  |Signaling  |0.052216
Tpaa ATR-ATH Signaling Pathway |Mus muscu. |Cell Cycle  |Physiology  [Signaling  |0.204750
M:§f3k1 Ber-Ahl Signaling Pathway  |Mus muscu.. |Chronic M. [Disease Signaling  |0.217718 <
Total genes =60, Found genes= 17, Found pathways= 58




Interpretation (continued) GoFFA
-

GOFFA — Gene Ontology For Functional Analysis
Developed based on Gene Ontology(GO) database
Grouping the genes into functional classes

GO- three ontologies

-Molecular function: activities performed by individual gene
products at the molecular level, such as catalytic activity,
transporter activity, binding.

-Biological process: broad biological goals accomplished by
ordered assemblies of molecular functions, such as cell growth,
signal transduction, metabolism.

-Cellular component: the place in the cell where a gene product
Is found, such as nucleus, ribosome, proteasome.




Interpretation (continued)

B8 Go Term Cluster
Update

Select array type —

GOFFA

Select data type i

Tree | Terms | Genes | GOPath | GO TreePrune |

) GenBankAcc

) UnigenelD

® LocusiD

) SwissProtAcc

) Gene name ( ® Offical ) Synonym )

@ Al

) Mouse ) Rat

) I protein

{JHuman ® Mouse () Rat

“Select array type

Input Data
24561
24565
24567
24605
24646
24811
24842
24862

Input gene list

¢ Cllalif15/553 P=1.000000 E=1.00 R=0.00)]

¢ 3 malecular_function{15/522 P=0.416096 E=1.06 R=0.38)

9 [ enzyme requlator activity(1/25 P=0.504942 E=1.47 R=0.68)
o [ caspasze requlatar activity(1/3 P=0.079327 E=12.20 R=1.78)
¢ [ enzyme inhibitor activite(1/8  P=0.198620 E=4.61 R=1.38)
D caspase inhibitor activity(1/2 P=0.053562 E=18.43 R=2.65)

o [ transcription regulator activite1/43  P=0.707358 E=0.86 R=0.53)
o [ catalytic activityf1 0f345 P=0.478234 E=1.07 R=0.70)
o= [ signal transducer activityt2/1 04 P=0.807340 E=0.71 R=0.47)
o [ transporter activity(343 P=0.103225 E=2.57 R=1.37)
o [ hinding(12/380 P=0.257422 E=1.16 R=087)

¢ [T hiological_process(1 31486 P=0.730858 E=099 R=0.14)
o= [ regulation of hiological process(BM 79 P=0.349511 E=1.24 R=0.59)
o= [ response to stimulus(9206 P=0.059628 E=1.61 R=1.36)
o= [ development(2 37 P=0.919836 E=0.54 R=0.17)
o= [ physiological process(1 3464 P=0.555738 E=1.03 R=0.39)
o= ] cellular process(1 2460 P=0524454 E=1.04 R=0.42)
o~ [ growth(1/19 P=0.412166 E=1.94 R=0.52)

¢ [ cellular_component(1 4/457 P=0.233694 E=1.13 R=0.63)
o= [ estracellular region parti1/110 P=0.965779 E=0.34 R=0.65)
o= [ arganelle part(6i119 P=0.079874 E=1 86 R=1.73)
o= [ cell part(14/1426 P=0.105976 E=1.21 R=1.61)
o= T estracellular region(1/115 P=0.971216 E=0.32 R=0.64)
o= [ cell(14i426 P=0.105976 E=1.21 R=1.61)
o= [ membrane-enclosed lumen(3/37 P=0.071802 E=2989R=1.78)
o~ [ envelope(244 P=0.338385 E=1.62 R=1.10)
o [ organellef 309 P=0.280762 E=1.19 R=1.15

S T pratain Levied 2R

D=0 72773744 C—d4 04 D4 30

Mo LocusiD & |Gene Marme...
1 244714 Hsphb1
2 2447214 Hspala
3 245534 Met

4 245614 Mpg

5 2456514 Abcct
5} 2456714 Mt1a

7 246054 Nras

8 246464 Abch1
4 2481114 Tap1
10 2484214 Tps3
k) 2486214 Ugt2h
12 2458844 Bol211
13 245914 Abchd
14 250354 Cyhbr3
aftil 2528314 Gelc

24888
24891
26035
25283

Clear

“Search inTree

Find terms containing |

® GOterm ) Gene name or gene symbol ) PValue O EValue

| Search || Clear | | Advance Search

Total original submit =15, Found =14 with GO term




GOFFA

[ Tree | Terms | Genes | GOPath | GO TreePrune | |r Tree | Terms [ Genes | GOPath | GO Tree Prune |

¢ [Jall{15552 P=1.000000 E=1.00 R=0.00)

% 0 molecular function(1 55522 P0.416005 E=1.06 R=0.38 Molecular function |/B|ulug|cal process |/(:ellular component |

7 [ enzyme regulator activity(1/25 P=0.504942 E=1.47 R=0.68) Mo Gene Term GO0 |Level (wer )P value... & |Gene H@ E value
o [J caspase requlator activity(1/3  P=0.079327 E=12.28 R=1.78) 1 4+ Abch1 nucleaside-triphosphatase activity GO:0017111 |7.00 0.001607  [4.00 7.0z
# [ enayme inhikitor activity(1/8 P=0.198620 E=4.61 R=1.38) 2 M Abcci nuclenside-triphosphatase activity GO:0017111 |7.00 0.001607 |4.00 7.02
[ caspase inhibitor actuity(1/2 P=0.053551 E=15 43 R=155) 3 M Nras nucleoside-triphosphatase activity Go:0017111 |7.00 0.001607  |4.00 7.02
o ] transeription requitor actvity(1/43 P=0.707858 E=0.86 R=0.53) 4 M Tapt nucleoside-triphosphatase activity 0017111 [7.00 0.001607  [4.00 7.02
:g ;T“:‘;‘I';:::;'u"f;Ef;:lw'?;?gjgéf‘; itk B - & MAbch1  |hydrolase activity, acting on acid anhydri... |G0:0016818 |5.00 0.007933 (400 |6.70
& Ijtr:nesporteractwim(3f43 e 1032'25' i R; an e G M Abcct hydrolase act?v?ty, act?ng an ac?d anhydr?... Go0016818 [5.00 0001833 |4.00 6.70
o 3 binding(1 26380 P=0 25?422'&1_16 R:U:El?) 7 M-Hras hydralase act!\t!ty, act!ng an ac!d anhydr!... GO:0016318 |5.00 00015833 |4.00 6.70
¢ O biological_process(1 3486 P=0 730858 E=0 99 R=0.14) 2 MrTapi hydralase activity, act|_n.g on acid anbydri.. |GCO:0016818 (500 00015833 |4.00 670
o= [ regulation of hiological process(BA 79 P=0.349511 E=1.24 R=0.59) 9 M Abchi1 pyrophosphatase activity GC:0016462 |6.00 0.001933  [4.00 6.70
o [ response to stimulus(a/206 P=0059628 E=1.61 R=1.36) 10 M Abcct yrophosphatase activity GO:0016462 |6.00 0.0015933  (4.00 6.70
o= [ development(2i137 P=0.919836 E=0.54 R=0.17) 11 - Nras mrophosphatase activity GO:0016462 |6.00 00015833 |4.00 670
o= [ physiological processil 27464 P=0A54738 E=1.02 R=0.29) 12 M Tap1 pyrophosphatase activity GOOMME4/2 |6.00 0.001933  |4.00 B.70
o= ] cellular processil 2460 P=04524454 E=1.04 R=0.42) 13 M+ Bhebh1 Trea | Terms | Genes | GO Path | G0 Tres Prune |
o [ growth(1M9 P=0.412165 E=1.94 R=0.52) 14 4 Abcct molecular_function | biological_process | celkilar_companaed
¢ 3 cellular_component(14/457 P=0.233694 E=1.13 R=0.63) 915 4 Nras =
o Tree Terms Genes GO Path GO Tree Prune T G O —
¢ _molecular_function | beclogecal process  cellular_component —L —
o. ] molecular_function % tre e p ru n e —
] « -Tp53 s —_— —
4 o -Abcci = S T— — L
d o -Nras N | [
94 o Tapl | [\ / '.\ _
1 = Mpg FTRTY -
Search o “Abch1 | / L ) -
-Abccl K P § @ AN NN -
5 Tapt AL /N | -
=0 - Abch1 y p AR N A A N J 4 4 |‘ a
T
21
i Ol
-::. i Pes 005 Hode size »= |5 EValue »= 2 Prune Tree Reset Tree Chear labels
o ; : 3 : s . I . T o " .
W Tep! B Tep2 M Tepd Tawd Tept M Topd TepT Tepl M Tepd B Tepil




Data Exploring
-

Scatter Plot

plot the fluorescence intensity data of Cy3 vs Cy5 for the same array

Mixed Scatter Plot

compare two arrays in one plot, applies to both 2-channel and 1-channel data.
Correlation Matrix

Correlation Matrix shows the correlation between column i and column j of the original matrix. It visually
shows the correlation between two groups of data.

Bar Chart

displays expression data for a single gene across multiple arrays within the same experiment or across
different experiment.

Principal Component Analysis (PCA)

PCA maps multidimensional data into a low dimensional graph (usually two or three dimensions) to
visually inspect the sample relationships.

P-value Plot
visual interpretation of P-value distribution.

Hierarchical Clustering Analysis (HCA)

A two-way HCA is applied to investigate the grouping of samples in terms of their similarities in gene
expression profiles, as well as the grouping of genes in terms of their similarities of samples.




Data Exploring

T12_B_a DO_T12_B[Biotin]
I\%SS {D0_T12_B_a; DO_T12_B[Biatin]

T12_B_b DO_T12_B[Biatin]
MASS{D0_T12_B_b} D0O_T12_B[Bictin]
N]

T12_C_a DO_T12_C[Biotin]
MASS {D0_T12_C_a} DO_T1Z
N

T12_C_b DO_T12_C[Biotin]
MASS {DO_T12_C_b} DO_T1Z
N

Create gene list by data filtering
Quality control
Studies
Tree options

K ID Converter
ﬁ Gene Library
ﬂ Pathway Library

scatter plot

E D0_T12_B_a MAS5 MeanMedian Scaling, ifs=N,tv=1000.0,s=Median,sb=Y vs. D0_T12_B_b MAS5 Mean.... o = ES |

Correlation matrix
Correlate study data vs. gene expression data

Y: DO_T12_B_b MAS5 MeanMedian Scaling, X:D0_T12_B_a MAS5 MeanMedian Scaling, i

B ] o E
_vs. -

[] subtract background [] subtract backgrounds

log2 log2

<no spot>

show flagged
show statistics

=)
T

log? Biotin [DO7425

w
I

log2 Biotin [DlT4zg

r = 0,965, r*2 = 0.93 N=1031
¥:D0_T12_B_b MAS5 MeanMedian Scaling, ifs=N,tv=1000.0,s=Median,sh=Y

# Biotin : mean= 1496 geom.mean=215 median=214
X: D0_T12_B_a MAS5 MeanMedian Scaling, ifs=N,tv=1000.0,s=Median,sh=Y

# Biotin : mean= 1,482 geom.mean =224 median =235




Data Exploring

T-Test Results

All-Spots

File | Selected-Spot
Createﬁar Chart of Spots’ Expression Values Within Invotved Experiment(s) I_I_SMSEDSTH G

1 Tt TOTET T T e T T -

2 AA108308 | AAT08306_.. 314856 na 516485 0.8937 1.2235 j

k] AMDB308  AAT08308_.. 314856 na 516486 0.0166 4.2682

4 AMBBAS3T  AARB4537_.. 294064 na 516487 0.0826 8.021

5 AMGE4929  AARB4029_ . 516488 0.1536 7708

& AAGB4960  |AABS4960_. 516489 0.341 5.8608

7 AABB4963  AABS4963_.. 293702 na 5164490 0.45495 8.6452

= AABBS112  AABSS112_.. 293652 na 516491 0.0814 8.8775

Q AABBS152  |AABBS152_.. 25480 MNedds 516492 01154 6.991

10 AABBS3TE | AABBSITE_. 516443 0.346 5.558

11 AMGBSETE  AABBSBTE_.. 304805 na 516494 0.0183 4.225

12 AMGESY03  AARBS903_.. 362862 na 516495 0.3713 111139

12 AMGEE03T  AABBED31_. 301458 na 516496 01077 7.0271

14 AABBEST  AABSESTY_. 301442 na 5164497 0.9527 5.4873

15 AAGBESTO | AABSESTO_. 516498 0.3007 3.8087

16 AAGBESTO | AABSESTO_. 5164499 0.65949 3.3942 |

17 4470 ha E1RAMNN fA187 a3 |7
o [l D

1031 genes
Significance Filtering

® Palues < | |withuut lj

i it - |

) Select # genes: lowest p-vals
Mean Channel Intensities > Bad Flags <= D
Fold Change >

Apply Filters

P-Value Plot | | Create Sig. Gene List | | iR, HCA | | [+ PCA | | | volcano Plot

Bar chart

Access Bar chart from T-Test results.

Bar chart — display expression data
for a single gene across multiple
arrays in the same experiment or
across different experiments.




Data Exploring
-

Bar chart

Ratio ar Intensity

f HM_0532096 @ rat_glit

nnnnn

_ABINormalized Data | Standard Deviation |

Bar chart

| & Clear Color | | 5= Color Chooser

| | &% save Color

|| #F Scatter Plot |

176

\
P | b HYBNAME NORMMETHOD LAE!ELN E1]  SAMPLE1 INTE’NSI [ABELNAMEZ
T Filtery | [~ |
1 \  [Pio_10_c_1cHannel Sealing|ChemiLu PIO_10_C_1_5F|317.643 1
2 \ [T c Ch\an el Scaling| CherniLu JTT_10_c_1_5J|239.5% T
B \ [cic_6_B_z |chknnel Scaling|chemiLu CIG_6_B_2_4M [162.9p1 [

a \ [umT_6_a_1 [crdnnel Scaling|chermiLu JTT 6 A 1_44 |162.002
5 \ [omso_10_dchahnel scaling| chemilu DMS0_10_A_1_| 149453
\|cic_10_sa_1chatnel Scaling/chemiLu CIG_10_A_1_5B/142.]6
\[c15_6_a_1 [charnel scaling|chemiLu CIG_A_A_1_3K 141 73 /|
DMS0_B_C|Chanhel Scaling| CherniLu DMS0_6_C_1_3140[232 /
TRO_10_A_|Cha ?g | Sealing| ChemiLu TRO_10_A_1_56129/391 /
05 _10_B_Cha aling| ChermiLu ROS_10_B_1_5]126428 /
kos 10_A | Ch \?IS aling| ChemiLu ROS_10_A_1_5 12# at1 / =
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continued

Grouping multiple arrays across the same
gene in different colors.

Group color could be saved.

Standard deviation bar chart for
the above groups. The bar height
represents the mean intensity,
while the T-line above the bar
stands for the value of SD. The
color for each bar echoes the color
of the bar chart at the top, in the
same order. -




P-value plot

Data Exploring

Some effect Slightly or no effect

P-Value Plot [ p-value Piot
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P plot curve is closer to diagonal line, the less treatment effect there is.



Data Exploring
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PCA

Commonly used before gene selection

*To investigate the inter-sample relationship

based on the gene expression profile

Identify the outliers in biological/technical replicates
*View the variance of a multidimensional data
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Data Exploring Hca
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test423_STR

I HCA is commonly used after gene

a selection for viewing the gene
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expression of profile.




Accessing ArrayTrack and documents
S

e FDA Internal:
http://weblaunch.nctr.fda.gov/inlp/arraytrack/index.html

http://weblaunch.nctr.fda.gov/|nlp/arraytrack/citrix/index.htmi

e FDA External:
http://edkb.fda.qgov/webstart/arraytrack/index.html

e ArrayTrack documents (tutorials and manual)

http://www.fda.gov/nctr/science/centers/toxicoinformatics/Arr
ayTrack/tutorials.htm :




Important tips for using ArrayTrack
c- |

Many functions in ArrayTrack are accessible from multiple paths,
for example, left-side window panels, pull-down menus and right
mouse-click options.

e Right-click on a (set of) selected object(s) under the Database Contents tree
to access the applicable TOOL functions.

e Multiple sets of arrays can be selected by a combinations mouse-click and
SHIFT-CTRL keys.

e Most functions come with default parameter settings. If you do not know a
better setting, use the default.

e All Spreadsheet viewers share similar functions, e.g. Copy/Paste of selected
table content. Each column can be sorted by clicking the column title.

e Tutorials for various functions.

http://www.fda.gov/nctr/science/centers/toxicoinformatics/ArrayTrack/tutorials.
htm




Technical Support
-

NCTRBIoinformaticsSupport@nctr.fda.gov

ArrayTrack is developed by the U.S. Food and Drug Administration, National
Center for Toxicological Research (FDA/NCTR).
FDA/NCTR reserves all rights for the software .




Thank you!

National Center for Toxicological Research
U.S. Food and Drug Administration




