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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




ArrayTrack Overview
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Microarray DB

Data is organized as a hierarchical tree structure:

Exp owner

Nﬂlatahase Contents
Exp Name !%g@wmaus
Affy-2grps-Fatl 34
¢ [ Significant Gene Lists
1= 122geneMorm_Fald1.5_P0.05
MZ 1230enemMASA_Fold1.5_F0.05

Mz 135gene_PermutationP0.05Fold1.5

Significant
Gene List

N Meaniedian acaling, ifs=M tv=1000.0,5=Median sb=%{0D0_T12_B_a}

D0_T12_B_aD0_T12_B[Biotin]
Hyb Nay@ MASS data {DO_T12_E_a} [fle; Temp35270.bd

Raw Data

Normalized Data




Exploring DB

e Right-click exp, hybridization, raw data and normalized

data to access various functions

7R ANONYMOUS | | | ¢ O Affy_Rat_MASS_only
T =l )
¢ [ Affy_Rat_MASS_anl i &[] Gene Lists
& O Gene Lists Batch Import Data ¢ W™ Do_T12_E_a DO_T12_E[Bintin]
[ u DO_T12_E_aD Batch Import Data - Simple Format Control File <dev onh> [ @ WMASS {D0_T12_B_al[file: Temp3s270.td4
# B MASE{D0_T| Rename [ﬁlMeanIMedian Scalingfa=tlhetOAn A asbisdios abotfl ; .
[0 MeanMe| pnalysis Result Files o I Do_T12_B_6 DO_TI E_B[Bﬁ BH view data set(s) as wide spreadsheet - datasets side by side
f ué”;ﬂ?;;{%—ﬂ“ | Geneists | Disniay ¢ BB MAS5{D0_T12_B b} [il4 Export N
L (7 teaniie| Select datasats ¥ Import [0l MeaniMedian Scaling | Mixed scatterplot
o B8 Do_T12_C_aD Show experiment desion Expul ¢+ M8 D0_T12.C 200 T12 CB B virtual array images for data
7 B MASE{D0_T| Show dyeflip pairs Delete o EH mMass (D0_T12_C_alil
[ Meane| Expand completety [ MeanMedian Scaling BB Actual array images for data <<Dev. Onhs>>
‘_'__‘Ij_D_U_U_Z_C_b_D Collapse completely ¢ u DO_T12_C_h DO_T12_C[B| e Rank intensity plots for data
7 ® ANONYMOUS o BH MASS(DO_T12_C_BMAN g o
9 3 Deme-NCTR [ Meanimedian Scaling [ BarCha

L m MCTR-Mousesk-2 good sample A[Cy3] | sample C[Cya]

o ANONYMOUS

¢ Ef top [file: ard
Tl Tots In| Rename ) ) ) ¢ O3 Demo-NCTR
m’lgizﬁs; EH View data set(s) as wide spreadsheet - datasets side by side 4 m NCTR-Mousesk-2 good sample A[CY3] | sample C[CYS]
El Lowgss —oort g ¢ B top [file: ard1161_2003-09-15- K25-1 st scan top.opr] sample A[Cy3] | sample CCyS]
o BB NCTR-Mouses #F Scatter plot for data = Total Int. M " . RS L
o [ Dermo_dye flip pair #F Mixed scatterplot m] GenePix ¢ Rename
o O Affy-2grps-Ratu3a | @5 MA plat for data [ﬂ‘ Channel 37 F View data set(s) as wide spreadsheet - datasets side by side
g O3 2ch_25train_20Keh [ virtual array image for data B NCEIR lRﬂOWESSSk'1r Export »
o FDATRAINING - -Mouse =
I g FEDERICO 500DSAD ek Actual array image for data & B8 Demo_aye fip pair ,gf Scatter plot for data
: T L%ISEFANGTEST “- Rank intensity plot for data o £ Affy-2arps-RatU34 #F Mixed scatterplot
- % JBOWYER Gty Sl D o 03 2Ch_28train_20Kchip| =% MA plot for data
o R JLEIGHTORN % Quality control o @ FDATRAIMING m Virtual array image for data Q
o g LaHI — s ¢ § FEDERICO GOODSAID :
o WTONG % Quality filtering i ] FIlAN m Actual array image for data
L g e [0 Normalice... o § HONGFANGTEST *~. Rank intensity plot for data
Duplicate data set o § JBOWYER Analysis »
Coby data set i sti I h o= 'u‘ JLEIGHTOM i
opy as or pasting elsewhere o 'H‘ LSHI Tree l]p‘lll]ns...
Tree options...




Exploring DB

Experiment

design

Eﬁ Database Contents
¢ ANONYMOUS
o [ Affy_Rat_MaSS_onl
o= [ Gene Lists
¢ B oo_T1z2_BaD
o B mass{Do_T

ﬁ' Meanihie

¢ ootz E D
¢ BH Mass{Do_T

¢ Boom2caD

) meanme

o B mass{Do_T

T'_ej_umz_c_n_n

ﬁ' Meanihie

Hybridizations
Edit View Input/Outpurt
%
S5F | = Hybridization| SAMPLE 1| LABEL 1 [ARRAYTYPEMAME | CHAMMEL |SPECIES 1| ASSAY 1| CELLTYPE 1
SF Filter= - |
1 O0_T12_B 0_T12_B|Biatin Affy_RT-1U134 one ChanngRat Intitro  |Hepatocoytes
2 DO _T12_B_| 0_T12_E|Bintin Affy_RT-1134 one Channe Rat Initro  |Hepatootes
3 DO_T12_C_| 0_T12_iBiatin Affy_RT-134 one Channg Rat Intitro  |Hepatocytes
= Ty RT-L134 One Channe Rat Initra  |Hepatooytes
= Ty RT-1034 one ChanngRat Intitro  |Hepatooytes
Batch Import Data Ty RT-1.34 one ChanngRat Intitro  |Hepatooytes
T e BT R BT O e T DAk One ShanngRat Initro | Hepatocytes
Rename Ty RT-1134 one ChanngRat Intitro  |Hepatooytes
Analysis Result Files Ty RT-1U34 one ChanngRat Intitro  |Hepatooytes
Gene Lists , Ty RT-134 Dne Channeg Rat In'itro  |Hepatooytes
Select datasets , Ty RT-1U34 one Channg Rat Intitro  |Hepatooytes
Show experiment design [% Ty RT-1134 one ChanngRat Intitro  |Hepatocoytes -
Show dye-flip pairs | | ]

Expand completehy
Collapse completely




Searching Libraries
-

@ Library

K 1D Converter
% Gene Library
ﬂ Fathiweay Librany
E Frotein Library

Il (P Library
B Orthologene Library

“ | GOFFA Library
M Chip Library
SR Taxicant 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

&b quality Tools
&2 Quality Control
&2 Quality Filtering

[ﬁl Mormalization Methods
LOWWESS

Total Intensity MMorm.
MeanfMedian Scaling

rowvww

Linear&l owess
_ﬁ'.&.nalysis
T T-Test
AR Arova
FP-*alue Plot
r‘?'F',J1 Hierarchical Cluster Analysis
[ PCA
{8 Visualization Tools
#F sScatterplot
2 Mixed Scatterplot
e A0 ot
B virtual Array Viewer
S, Rank Intensity Plot
il Earchart
) wennDiagram

SGeneFix 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
-

O |mp0|"ting data < Loading array data into AT

e Norm alization <Ensure cross-chip comparison

e Gene Selection <I(]:Ientifyalist of significant genes

o I ntel’pretation @pret data using pathways and GO




Importing Data

) ArrayTrack - FDA network
Database Library Tool Export Help

f‘ ‘1’3 New Array Type

E; Diatabase Contents

¢ F ANONYMOUS
¢ O Demo-NCTR

1. Create experiment

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

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

1 g
(1) Expesiment Design
m
6 | 1
e WCTR sion: TOW
*a Types:
* Wy w
1 Descrigtion:
* Pty Anchorin

Comiments:

wpari || ) Fpen
s Dosign Protocot ot & Fpont
Wewidration Protacat wport & Fxpont
abeling Protocols: wport | & Expont
FHA Fidraction Profacols: wport || & Eupont
Manuscript Hopeint: port | & Expont
Skt e List: ot | & Expont
before continuing
& sammp | F owor e
Samplo & 1 ahef Information
Channel 1 | Channal
Sample 10z [—Sehoct—- Viewfan
Labet [ Satnct
L
OC Mot e Ltk




Normalization
«_o«,_ 00077

e To remove systematic variations across chips and
ensure a valid cross-chip comparison

o ® FQIAN
¢ [ affy_2grp_Ratl 124

1. R|ght_cl|ck an experiment o | Do_Ti2 | Import Multiple Hybridizations...

¢ Ef MAS5{ Rename

2. Select “raw datasets...” [0 Vel significant Gene List b

¥ H DO_T12_ Seljg raw datasets...

o BB masA
[ﬁl M Select normalized datasets...

+ WM Do_T1z_| Show hybridizations spreadsheet
o EH MASS | Show possible flip-dye hybridization pairs
[:I_l hte
+ oo Tz

o BH MASS
[l t4e| Tree options...

Expand completehy
Collapse completely

IEI Select dataset descriptions containing:

|*

| OK || Cancel ‘




Normalization (-continued)
-

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

FlAr

i
o[O3 affy_2grp_RatUuzd

¢ W™ DO_T12_E_a DO_T12_B[Biotin]

¢ BH MASA data [file

s Toenen0ED bd] T T4 9 DD stisd

) MeaniMedi

¢ W Do_T1z_B_bD0
¢ BB MASS data [file
) Meantedi

¢ WM Do_T1z_c_apo]
¢ BB MASS data [file
[ MeaniMedi

¢ W Do_T1z_c_b Do
¢ B masSs data [file
) MeaniMedi

¢ W8 po_T1z_D_aDn)

1 1]

Rename

EH view data set(s) as wide spreadsheet - datasets side by side

Export

#¥ Scatter plots for data

=i MA plots for data

m Virtual array images for data

m Actual array images for data
%, Rank intensity plots for data
Anahysis

[ﬁ| Normalize...

e S R R R R R R R R R R R R R R R R R R R S S

Duplicate data set

# Library

Copy data sets for pasting elsewhere

il. D Converter

g. Gana l ihrane

Tree options...




Normalization (-continued)
-

e Choose normalization method

Select Normalization Method

@ MeanMedian Scaling

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

» Multipty each value by T/ where m iz the mean or median of the channel data and T is the
target mean/median walue option (default is 1000). Channels are scaled separately in the case
of two channel data.

Properties

# Mortnalized charmel data will have 2 toeanfmedian matching the target value option.

subtract hackgrounds
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 Strain A and Strain B

Two types of experiment:

Single testing:

Multiple testing:

-

Error rate for the exp

1 gene P<0.05 low error rate

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

Low sensitivity

- Bonferroni correction
P/n

Low power

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

Volcano plot (combination of p and fold change)



ene Selection

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

Choose “An

¢ O affy_2urp_Ratuz4
¢ W DO_T12_B_a DO_T12_E[Biotin]

alysis->T-test”

o B8 MASS data{D0_T12_B
[ﬂ—l Mean/Median Scali] B
9 E D0_T12_E_b DO_T12_BE[f
¢ B MASS data {D0_T12_B
[ﬂ—l Mean/tedian Scali
o B Do_T1z_c_aDn_T1z_cl
¢ B MASS data {DO_T12_C
[ﬂ—| Mean/tedian Scali
o W8 Do_T1z_c_bDo_Tiz_cf
¢ B MASS data {DO_T12_C
(1 Meaniedian Scalif Il
9 E DO_T12_D_aDo_T12_D

View data set(s) as wide spreadsheet - datasets side by side
Export
Convert affy cel files to probe sets

4

¢ EH MASS data {D0_T12_D
m—l Meanedian Scali

o WM Do_T1z2_D_bDo_T12_D[
¢ B MASSE data{D0_T12_D
[ﬂ—l Mean/tedian Scali

o W8 D2 T12_B_aD2_T12_EE
¢ B MASS data{D2_T12_B
[ﬂ—l Mean/tedian Scali

o B8 D2_T12_B_b DZ_T12_B[Erery

¢ B MASS data {D2_T12_E_h}
[:]—| Meanitledian Scaling, ti=
o W™ D2_T12_C_a D2_T12_c[Biotin]

#F  Mixed scatterplot
m Virtual array images for data
m Actual array images for data <<Dev. Only=>>
%, Rank intensity plots for data
BarChart
Create gene list by data filtering... 5
Analysis » X T-Test/ANOVA
Quality Control Y B sam.Test
[ Normalize... {5 R-Interface
Duplicate data sets Correlation Matrix
Copy data sets for pasting elsewhere 'ﬁ T-Test with custom data options
Studies * 48 ANOVA with custom data options
Tree options... &% Hierarchical Cluster Analysis
|5°_: Principal Component Analysis
1000.0,5=Median,sb=Y {D2_T12_B_h} 3 Support Vector Machine <dev. only>

Do pairwise t-test combinations <<Dev. Only=>




Gene Selection (

-continued)

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

Assign Data Sets Into Groups

Assign the data into 2 groups
-different dose

eIy -different time

-or different animal

Note: always put control in group 2

L
@ Groups: . i E_ CDD == 5
Assign to New Group | Unassign Assign to... | Clear All Groups Swap Dyes
~ Hyhridization| SAMPLE 1 Datafile LABEL 1 |ARRAYTYPENAME | CHANMEL |SPECIES 1
ST Filter-» = |
1 @ DO_T12_ B a |DO_T12_B/B12Cd000A.CELTemp3a62. & Biotin |Affly RT-U34 One Channeg Rat In ¥itra
2 @ DO_T12_EB_b |DO_T12_B/E12Cd000B.CELTemp3964 {Biotin  |Afy_RT-U34 One Channe Rat In vitro
3 @ DO_T12_C_a |DO_T12_CC12Cd000ACELTemp3a70qBiotin  |Afy_RT-U34 One Channe Rat In vitr
4@ DO_T12_C b |DO_T12_CC12Cd000B.CELTemp3972Biotin |Affly RT-U34 One Channeg Rat In ¥itra
5 @ DO_T12_D_a |DO_T12_DID12Cd000& CELTemp3a784Biotin  |Afy_RT-U34 One Channe Rat In vitro
] @ DO_T12_D_h |DO_T12_DID12Cd000B.CELTemp3as0yBiotin  |Afy_RT-U34 One Channe Rat In vitr
G @ [0z T12_ B a |D2_T12 E|B12Cd2 004 CELTempIgaa Biotin | Afy RT-U34 One Channe Rat In ¥itra
] @ D2_T12_B_b |D2Z_T12_B|B12Cd2.00B.CELTemp3968.|Biotin  |Afy_RT-U34 One Channe Rat In vitro
] @ D2 _T12_C_a |DZ_T12_CC12Cd2.004CELTemp3a74 (Biotin - |Afy_RT-U34 One Channe Rat In Witra
10 @ D2 T12 C b D2 T12 CGC12Cd2.00B.CELTemp3y7a, Biotin  |Affy RT-U34 One Channe Rat In ¥itra
11 @ D2_T12_D_a |DZ_T12_DD12Cd2.004CELTemp3982 |Biotin  |Afy_RT-U34 One Channe Rat In vitro
1z @ D2 _T12_D_h |DZ2_T12_DD12Cd200E.CELTemp3as4 | Biotin - |Afy_RT-U34 One Channe Rat Inyitra M|

4]

2 groups, sizes = [6, 6]

T-Test fold changes are computed as arp 1/orp 2, so "up” regulation will mean arp1 > grp 2 in any further analysis.




Gene Selection (-continued)

o = B4

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

Test Type { Consistent with group selections )

T-Test

T-Test Options

® Pvalues from dist. | ® Welchttest ) Simple t-test

) 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

Hybridization 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




Gene Selection (-continued)

T-Test Results

File Selected-Spot All-Spots  Advanced

GenhankAcc| Gene MrID | LOCUSID | GENEMAME| REFSEG | SPOTID ~ (1}P | Ahs Fold C...|Fold Chang
1 L26267 L26267_at |51736 Nk 1 516822 0 22286 22286 |-
2 M55534  |MB5534m.. |25420 Cryah NM_012935 [516911 0.0002 31305 0.3194
o J0z722 102722¢ds... | 24451 Hrnaxl 516748 0.0002 £.2459 0.16
4 EO0778  |E0077Bcds..|24296 Cyptal 516730 0.0002 3.998 2 onon
5 AABAEEE3  |AAB4BSEI_. Hspala il .. 516506 0.0003 14.90 )
5 AABIBE04  |rc_AAG186.. Hspala il . 517260 0.0004 12.83 P d f I h
7 Z75028  |Z75029_s_..|284254 Hspalb_m.. 517240 0.0004 7.535 arameters use to I ter t e
5 28108277 |AA108277_. 288444 Hspht 516484 0.0006 4128 - o oo -
o A1103396  re_AM0339... 517415 0.0011 2371 genes tO get S|gn|f|Cant gene I|St
10 E00717  |EOO717UT... 24296 Cyptal 516728 0.0011 2760
1 UBS007  |UGS007_at |24553 Met MNM_031517 |517080 0.0016 2195
12 AABEOITI  rc_AA8593.. 517282 0.0024 2189 :
13 WG3594  [XB3594cds.. 25493 Mikhia 517178 0.0026 26585 _—
19 AAQ45TO4  rc_AAQ4AT.. [361384 Dnajbl_pr... 517346 0.0029 L
15 15764 L1B764_s_..|24472 Hspalaif.. NM_031871 |516808 0.3035
18 AABROR4E  rc_AAB596.. 361384 Dnajbl_pr... 517284— 54919 [REA]
17 AASAB768  |AAS48268_.[300721 Dnajat o038 5.3215 0.1879
18 AIZ36601  |rc_AIZ3660.. 266444 Hspht T —T5ir510 [0.0087 3.1323 03193 |-
<] i _— [»]

Significance Filtering / Haoenes .
© PValuss < [005 | without adustment B Access other analysis methods

nsinide like HCA, PCA, Volcano plot, etc.
) Select # genes ’: |hy lowest p-values | - |

Mean Channel Intensities > Bad Flags <= D
Abs Fold Change = |2 Advanced>>

| Apply Filters: || Clear Filters |

| P-Value Plot || Create Sig. Gene List || i, HCA || 2 Pca | \/ Voicano Plot




Gene Selection (-continued)
-

Volcano Plot o =
File Selected spots Options
“'p={0.05 |fold=1.5 |Color by Region v

<Mo Spotr

131 Significant, 97 Just P-Sig, 111 Just Diff-Means-Sig, 692 Noh-5ig

15

1

-logzip)

a

o

fold chg=1.45
[

2

Difference of Groups' Mean Log? Expression Value

sig

p-=ig

means-sig

not sig

marked

Volcano Plot




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

Create significant gene list

Filter criteria

\ 4

@ PValues < ‘without adjustment

|'|

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

Mean Channel Intensities » Bad Flags <= D
Fold Change =

Apply Filters

| P-Value Plot H MAQC H Create Sig. Gene List H A8 HCA || [#3 pca | i/ Volcano Plot

[ T-Test Resutt:
File Selected-Spot nII-Sputs| Advanced
Genbank Acc| Create significant gene list... | SPOTID « (T3P | Mean Grp 1 | Mean Grp 2 |Fold Change
1 N 01 34 e el Clustering Analysis | 19926 0 6.4864 27783 13.0868 -
2 b 46835 0 20418 37855 3371 =
3 Principal C Analysi 51257 0.0001 -1.5408 07883 05881
3 Library search Y & Gene Library -0.2051 -0.5849 132
5 010924 ; ) -3.0816 15725 0.0397
W _D71304 |_oectin all openviewers 38 PathwayLibrary [ gegg 07778 37164
/ UEEI05  |UgE105_1  [18113 HMnrmt B3 Protein Library -0.6934 11372 02812
AKO1E313  |AKO18313_1 ToUTED AL, 0.242 0.0395 11607
4 NM_008865 |NM_00886... [18778 Csh2 159805 0.0008 -0.8595 1748 18613
10 NM_019486 [NM_01546.. 56015 Olf71 162758 0.0008 0.2548 -0.0529 12377
1 NM_00B319 [NM_00851. 156498 Icams 145674 0.0008 01588 04882 1 2564
12 NM_021447 |MM_02144.. 58523 R0 148205 0.001 0.4085 0.1626 11867
12 NM_07156780 |NM_01578... [50702 Gl 148342 0.0011 1.2808 3.2995 02485
14 D43759  |D43759_1 [14161 Foa 156273 0.0011 55168 46198 24571
15 NM_010419 [NM_01041._[15208 Hess 157161 0.0011 0.3866 01695 116256
15 AF331708  |AF331708_1(230103 Mprz 156777 0.00132 -1.6946 0.4168 02314 L
17 ‘l:!ﬂ.nﬂ Al RO413A0 1 1|" I Cnldaf 1AA41 0ant 19 n 18811 |>:
20160 genes
Signiﬁcance Filtering




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

¢ ® FlaN

i 1 affy_Zorp_F
o 8 Do_mi
o 8 Do_mi

Batch Import
Rename

o 8 Do_mi
o 8 Do_mi
o 8 Do_mi
o 8 Do_mi
o 8 Dz_Ti
o 8 Dz_Ti
o 8 Dz_Ti

o 8 Dz_Ti

Significant Gene Lists

Select raw datasets...

Select normalized datasets...

Show hyhridizations spreadsheet

Show possible flip-dye hyhridization pairs
Expand completehy

Collapse completehy

Tree options...

Display

Import [%

Export
Delete




Significant Gene List(-cont)

VennDiagram - get common genes from
2~3 significant gene lists

Venn Diagram on LOCUSID

f Diagram |

122geneNorm_Fold1.5_P0.05
93 91

Color Chooser

Clear Color
Rename Label

123geneMAS5_Fold1.5_P0.05

Highlighted Data View, »

1D only
Original data

135gene_PermutationP0.05F old1.5
99

¢ Visualization Tools

& Scatterplot

#F Wixed Scatterplot
tais A plot

m Wirtual Array Wieswer
e Rank Intensity Plot
Iihl BarChart

@‘%@ Mew Exp ”%@ New Array

@ vennDiagran
]

Type |

¢ [ Significant Gene Lists
HE 1981withSwissprot_Pr

+ P8 D0_T12_B_aD0_T12_B[B

¢+ P D0_T12_B_bDO_T1Z_B[E
B MASS {DO_T12_B_h} [l
® EPA
FOATRAINING
FEDERICO GOODSAID
f FolAN

-
-
-
-

HE Locus_ID_Spathway_G

B MASS data {DO_T12_B_

YennDiagram * Manufacture ID

Locus ID %
Spot ID
hy Pathway

Tool | Export Help

Visualizations b BB virtual Array Viewer
Quality-Control ¥ s Scatter Plot
Normalization ¥ & Mixed Scatterplot
Analysis b| i WA Plot
Preferences...

%, Rank Intensity Plot

Convert Affy cel file to expression

Il Cross-Dataset Gene Barchart...

Split File By Columns

— &) vennDiagram [




Interpretation

Link the significant genes to Gene Library for data interpretation

. q
|§ |'§{@ New Exp ¥ ] 5] SIGNIFICANT_GENELIST -
Eg Database Contents ~| :H| InputiOutput Library GeneList
? E giﬁ_"”ﬁc’aﬁmsﬁ_mw BE B2 |@hip Lib ” £ Genes ” 8 Proteins || 2 Pathways ||v| ﬂGOFm| %) Orthologene |
7 [ Gene Lists 257 | GEMELIST MAME* | EXPID ™ | GENEEANRACT GEMERNAME LOCUSID| FOLD |PYALUE
Mz 123gene_Welch_F15P0.RS 7 Fitter> | |~
¥z 128gene_simpleT_F1.5_pao i —  123gene_Welch_F1.5P0.[650 EOOFTY Cypial 24298 27807 |0.0011 =
" '|5|gn|ﬂ|:ant gene list| |
MZ 13d4gene_Permutat_F1.5_F0. HE 123gene_Welch_F1.5P0.[G50 EQOVYE Cypial 24206 39988 (00002
HE 44geneMASS_Fold?_PO0S : 123gene_Welch_F1.5P0.| G50 ¥07 365 Gpx! 24404 [1.7031  [0.0001
HE SAM_testt | 123gene_WWelch_F1.5P0.|G50 ¥12367 Gpx] 24404 1716 |0.0015
W2 Trwio 4 47NamnaldinE Catadl T 123gene_WWelch_F1.5P0.|G50 J02722 Hrnox 24451 |0.16 0.0002
L — I — — L 123gene_ifelch_F1.5P0.650 __|M86389 Hspb1 2447106181 |0.0278
@ Library : 123gene_\Welch_F1.6P0.|G50 AAIEEE3 Hsphi 24471 06025 |0.0068
K D converter BE 123gene_\Welch_F1.8P0.| G50 Al TEESE Hsphi 24471 06102 |0.0092
% Gene Library : 123gene_Wyelch_F1.5P0.|650 L16764 HspatlaiffHspalh_mappe 24472 03038 |0.0037
% Pathvway Library 123gene_WWelch_F1.8P0.| G50 UES007 Met 245683 2185 |0.0016
B3 Frotein Library = 123gene_WWelch_F1.8P0.| G50 HEE420 Mpg 24561 21997 |0.0348
ini 1P Library 123gene_Welch_F1.8P0.| G50 HOB394 Ahec 245685 |1.7E17 |0.0277
m) Orthologene Library 123gene_Welch_F1.8P0.| G50 h11794 Mt1 2 24567 |0.5328 |0.0056
N 123gene_Welch_F1.8P0.| G50 HEE394 Mrag 24605 |1.50958 |0.0178

* | GOFFA Library

¥ chip Library =l

R A U AT

@ Tool

«]

[ »

4]




Gene Library

@ Specify ID Type: * | GOFFA ‘ | T KEGG ‘ ‘ S Pathart ‘ ‘ %2 Pathways | | B2 Proteins | | %) Orthologene | | [ chip Lib ‘
. o
) GenBankAcc @ I Customize Table | Export | More Info ... |Sele|:t one — ‘V‘ Link To ... |Sele|:t one ‘V| ‘ Ej Help | .T h e S I g n Ifl Cant g e n es
) UnigenelD . GEMEMNAME DESCRIPTION SPECIES |[CHROMLOCA,. |LOCUSID BIOLOGI | . .
z = are listed here in Gene
 LocusiD Natl N-acetitransferase 1 (arvlamine N-acgRattus norvegict16p14 116631 |metabalistn
Tap1 transporter 1, ATP-hinding cassette, suRattus noregici 20p12 24811 defense response;immune resp -
) SwissProtAcc Mefzd friyocyte enhancer factor 30 Rattus norvegici 2034 81518 L I b rar
O IMAGED Adprt ADP-ribogyltransferase 1 Rattus norvegict 1 3526 25591 protein armino acid ADP-ribosylat I y "
Cipyd dihydropyrimidine dehydrogenase Rattus norvegici 2041 81656 pyrimidine hase cataholism B
1 GEN_ID_MFR Mapk? mitogen-aciivated protein kinase 7 Ratius norvegici10g23 114408
LOC288591 |similar to transmernbrane protein indu| Rattus norvegict 1 2512 288681
) GeneSymhbol Duspé dual specificity phosphatase & Rattus norvegict 701 3 116663 |cell differentiation;protein amino
LOG288444 similar to heat shock protein 105 kDa & Ratlus norvegict1 2p11 288444 L .Can SearCh and Sort
Hs [OmMm [Rn Gstm& glutathione S-transferase, mu 5 Rattus norvegict2g34 64352
@ Enter Searching Data: Nras neurohlastoma RAS viral (-rag) oncog|Rattus norvegicr2034 24605 |Ras protein signal transduction; h =
Rara retinoic acid receptor, alpha Rattus norvegict 10031 24705 regulation of anti-apoptosis;regu t e G e n e I rary
Dial diaphorase 1 Ratius norvegici 7q34 25035 electron transport
44 CD44 antigen Rattus norvegict 3031 25406 |cell adhesion;defense response,
Natz N-Acetyltransferase-2 Rattus norvegict16p14 116632 |metabalisrn
LOGC308047 | similar ta heat shock protein, DMAJ-likg Rattus norvegici1p11 308047
Met met proto-oncogene Raftus norvepict 4921 24553 | adult behaviorbrain develapmen .T h | 1 k
=T Hsnb1 heat shock 27KkDa protein 1 Rattus norvegict 12012 24471 e re are I n S tO
Mapk14 mitogen activated protein kinase 14 Rattus norvegict20p12 21649 angiogenesis;protein amino aci
m LOC363248| similar ta golli-interacting pratein Rattus norvegici 8933 363249 th L H b H K
Hadha hydroxyacyl-Coenzyme A dehydrogenag Ratius norvegictol 2 170670 |fatty acid metabolism;metabolis O e r I rarl e S e g g y
R Camlg caleium modulating ligand Rattus norvegict17p14 81715
Message: Cdk? cyclin-dependent kinase 7 (M015 homiRattus norvegici2g12 171150  |cell eyele;cell cycle;eytokinesis,m P ath art
e sper eI nsmbies 23 CoxBaZ  |cylochrome ¢ odidase, subunitvla, poly Ratius norvegict 1938 25278 |electron transpart
Mtz Wetallothionein Rattus norvegict19p12 24567 |nitric oxide rediated signal tran
Hspalb heat shock 70D protein 1B Rattus noreegict 20p12 2847284  |response to heat
LOGC293881 |similar to NADH dehydrogenase {ubigy Rattus norvegici1 954 283931
LOC315994 similar to Expressed sequence AIBT46 Rattus norvegic 8932 315994 |
Map3k1 mmitagen activated protein kinage kinas|Ratus norvegic 2014 116667 _|pritein amina acid phosphoriati =
<] Ii I [+]




Interpretation (continued)
-

e KEGG - Kyoto Encyclopedia of Genes and Genomes
http://www.genome.jp/keqqg/

e KEGG Is a suite of databases and associated
software.

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



http://www.genome.jp/kegg/

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 200 187 193

PathArt 587 151 297




Interpretation (continued) Kegg

Genes involved Pathway name

in a pathway Pathway category Statistical

significance of the
pathway

/ne Map Categary Fisher P Value |
Gstms / Glutathione metabalismimmun048m) Metahalism of Other Amino AcidsiMetah.. [0.00370292 |
Gl
Ptgs2 / Frostaglandin and leukotriene metaboli.. |Lipid MetabolismiMetabolic pathway 0.25805128
Hrmox / Forphyrin and chloraphyll metabalismim.. \Metabolism of Cofactors and Vitaminsi... (013404114
Dusph
Hsph1
Mapk?
lapkd
I;I{]Sga MAPK signaling patiway(mmuo4010)  |Regulatory pathway 0.00019113 —
Mras [}\
htapks
a3kl
@ Kegg Pathway
e - - e atnwa
Tatrz Cytokine-cvtokine receptor interaction{m... |Regulatary pathway 017855002
Tnirsfla 1
Tnirsfa Apnptosis{mmu0d 210y Regulatory pathweay 058437738 I
Iapkya Wint signaling pathway(mmu04310) Regulatory pathway 077989365
ITgIbrE TGF-beta signaling pathway(mmuD4350) |Regulatory pathway 0.55443832
hiapkl4
IMaEkQ Tall-like receptor signaling pathway{mm... [Regulatary pathway 0.23520864
ICsnk1d Circadian rhyvthm{mmu04 710} Regulatory pathway 0.11721566
hiapkl4
M:Ekg Parkinson's disease{mmuls020) Regulatory pathweay 0.03611750
Gkl Amyotrophic lateral selerosis (ALEYmm... |Regulatary pathway 015056025 =
Input genes = 60, 22 genes found, 38 not found, Total 23 pathway maps.




Interpretation (continued) kegg

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

e




Physiology/disease

Statistical
significance of the
pathway

ID

4]

Cnmpﬁnentn... Pathwfay Mame Qrganism Ph\,rs'iologw.. I5_PHYSIO... [Pathweay Ty, Fishdf P V..
hapkl 4 CCRE Mediated Pathway Mus muscu... | Acquired ... |Disease Signaling  |0.089682
IGcIc Tat Sianaling Pathway Mus muscu..|Acquired |, |Disease Signaling  |0.236507
Inﬂapk1 4 AGES Signaling Pathweay Mus muscu.. [Alzheimers |Disease Signaling  |0.149045
IPrﬂ:f?::'li Armyloidbeta-peptide Signal... [Mus muscu.. |Alzheimers |\Disease Signaling (0118015
Thfrsfla IFK Signaling Pathweay Mus muscu...|Alzheimers |Disease Signaling  |0.634464
filapkl 4 LFE Signaling Fathway Mus muscu...|Alzheimers |Disease Signaling  |0.336674
IMap3k1 DR4ra Signaling Pathway Mus muscu..|Apoptosis  |Physiology  |[Signaling  (D.064863
IMapk1 4 IGF Signaling Pathway Mus muscu..|Apoptosis  |Physiology  |Signaling  |(0.717471
INgfr MGF Signaling Fathuway Mus muscu..|Apoptosis  |Physiology  |(Signaling  |(0.204750
IMede T-cell apoptosis Mus muscu..|Apoptosis  |Physiology  (Signaling (0149045
IPI’EEE“ TGF Beta Induced apoptosis |Mus muscu...|Apoptosis  [Physiology  |Signaling  |(0.051402
Tnirsfla THF Signaling Patteay Mus muscu.. |Apoptosis  |Physiology  |Signaling |07 7B034
filapkl 4 THFR1 Signaling Pattveeay [Mus muscu. |Apoptosis  |Physiology  [Signaling |0.246524
IAdpn TRAIL Mediated Apoptosis  [Mus muscu..|Apoptosis  |Physiology  |[Signaling  |[0.378170
IMapk1 4 U induced Antiapoptatic P, |Mus muscu.. |Apoptosis  |Physiology  |Signaling  |0.113880
ICd44 WINT Signaling Pathraay Mus muscu.. |Apoptosis  |Physiology  |Signaling  |0.644709
IMapk1 4 Interleukin Signaling Pattwe. . |Mus muscu.. |Atheroscle.. |Disease Signaling 0926753
Jraet HGF Signaling Pathway Mus muscu...|Breast Ca... |Disease Signaling  |0.064863
Tofhr2 TGF Signaling Pathway Mus muscu..|Breast Ca.. |Disease Sighaling  |0.267067
Codd D4 Signaling Patheay Mus muscu...|Cell Adhe.. |Physiology  |(Signaling  (0.052216
TRa3 ATRE-ATM Signaling Pathvway (Mus muscu...[Cell Cycle  |Phwsiology  [Signaling  |0.204750
M:§f3k1 Bor-Abl Signaling Patteeeay [Mus muscu. |Chronic M., \Disease Signaling  |[0.217718
Total genes =60, Found genes= 17, Found pathways= 58




PathArt

Wiew Options Search Help

BRLIFCEEIEPEl

Report | Resut | Legends | Report | Pathway Diagram
p Pathway Search Result [

TGF Beta Induced apoptosis

Bl & hus musculus -
Apoptosis
%z TGF Beta Induced apopto

[ Gadddsb E Bax T

¥
Mapke

Gadd45h | Bax |
| L

Function ”

Component ‘

[Bci2i11
|casp3
|Cdknta
ell Differentiation
Da
Gadddsh

[12124778] : GADD45b and GADD45g are cdc2/cyclinBl kinase inhibitors with 2 role in 5 and G2/M cell cycle checkpoints induced by genotozic stress.
[12162804] - participation of NF-kappaP in the regulation of GadddSheta

[12372778] © areinduced by acute hypertonicity in rurine kidney collscting duct cells

[12917673] - gadd45h deletion doesn't affect TNF-alpha nor cell survival

[12833797] : GADD45h participates in TGF-beta-induced apoptosis by acting upstream of p38 activation

[14691480] : Gadd45heta 1s important for perpetuating cognate and mflammatory signals m T cells.

Gene Ontalogy

GO.0003735 | IEA | structural constituent. of ribosome
G0:0005515 | IEA | protein binding




Interpretation (continued) Gorra
-

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 (cont

E& Go Term Cluster

iInued)

GOFFA

Update

Select data type

) GenBankicc

) UnigenelD

(@ LocusID

) SwissProtAcc

) Gene name ( ® Offical O Synonym )
(2 Human ) Mouse )Rat @ all

) IP1 protein

) Rat

2 Human Mouse

-Select array type

Affy_RTU34 | - |

Input Data

|| Tree [ Terms | Genes | GOPath | GOTreePrune |

24561
24565
24567
24605
24646
24811
248432
24862
24888
24891
26035
25283

? |j|a||(1 5/553 P=1.000000 E=1.00 R:D.DD)|

9 ] molecular_function{15/522 P=0.416096 E=1.06 R=0.38)

9 3 enzyme regulator activity(1/25 P=0.504942 E=1 47 R=0.68)
o= [ caspase regulatar activity(1/3 P=0.079327 E=12.20 R=1.78
¢ [ enzyme inhibitor activityg1/8 P=0.198620 E=4.61 R=1.38)
[ caspase inhibitar activity(1/2 P=0.053562 £=18.43 R=2.65)

o= [ transcription regulatar activity(1/43 P=0.707858 E=0.96 R=0.53)
o [ catalyic activity(1 00345 P=0.478234 E=1.07 R=0.70)
o= [ signal transducer activity2/1 04 P=0807340 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=0.87)

¢ [ hiological_process(1 /486 P=0.730858 E=0.99 R=0.14)
o= [ regulation of hiological process(BM 70 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(137 P=0.918836 E=0.54 R=0.17)
o= 9 physiological process(13464 P=0.555738 E=1.03 R=0.39)
o= [ cellular process{1 3460 P=0.524454 E=1.04 R=0.42)
o= ] growth(1/19 P=0.412166 E=1.94 R=0.52)

¢ 3 cellular_component(1 41457 P=0.2336034 E=1 13 R=0.63)
o= [ extracellular region part{1/110 P=0.965779 E=0.34 R=0.65)
o [ organelle part(Bf 19 P=0.079374 E=1.86 R=1.73)
o= [ cell part(14/426 P=0.105976 E=1.21 R=1.61)
o= [ extracellular 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=2.93 R=1.78)
o= [ envelope(2/44 P=0.338385 E=1.68 R=1.10)
o~ ] organelle(l /308 P=0.280762 E=1.19 R=1.18)

S T eatain Lt A

0—N 273344 C—d4 04 04 70

Mo LocusiD & |Gene Mame...
3 244714 Hsph1
2 2447214 Hspala
3 245534 Met

4 24561 14 Mpy

5 245654 Abcct
6 245674 Mt1a

7 2460514 Nras

8 246464 Abch1
] 248114 Tap1
10 248424 Tph3
11 2486214 Ugt2h
12 2458584 Bel21
13 2439114 Abchd
14 260354 Cyh5I3
15 2528314 Gele

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

“Search inTree

Find terms containing |

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

| Search || Clear | | Advance Search




GOFFA

[rTree r Terms rGenes rGO Path f GO Tree Prune |

¢ [Jall{15/553 P=1.000000 E=1.00 R=0.00)
¢ CJ molecular_functioné15/522 P=0.416098 E=1.06 R=0.38

| Tree | Terms |Genes | GoPath | GO Tree Prune |

Molecular function |’ Biological process |’Cellular component |

¢ [ enzvme regulator activity(1/25 P=0.504942 E=1.47 R=068) i [n] Gene Term GO D Level (Aver. P value... A |Gene Hits| E value
o= 7 caspase regulator activity(1/3 P=0.078337 £=12 29 R=1.78) “ Abch1 nucleoside-triphosphatase activity GO0017111 |7.00 0.001607 |4.00 7.02
@ [ enzyme inhibitor activity(1/8 P=0188520 F=4 1 R=1.38) M Abcct nuclenside-triphosphatase activity GOoi0017111 |7.00 0.001607  [4.00 7.0z
[ caspase innibitor actvity(1/2 P=0.053562 E=13.43 R=265) - Nras nuclenside-triphosphatase activity GO:0017111 [7.00 0.001607 [4.00 7.02
Tl transcription regulstor activityl1/43 P=0.707858 E=0.86 R=0.53) 4 Tap1 nucleoside-triphosphatase activity GO:0017111 [7.00 0.001607  [4.00 7.02
Qo e [ PRI 4 Abch1  |hydrolase activity, acting on acid anhydr... |30:001 6818 [5.00 0.001933 [4.00 B.70
L gfr'f::;::;f;fj;fﬂgwffg”fn322205BED,?;S o '+ Abccd  |hydrolase activity, acting on acid anhydri... |G0:0016818 |5.00 0.001933 400 [6.70
& 3 binding{1 2/380 P=0 257477 E=1 1§ R=087) " Nras hydrolase act!\r!ty, act!ng oh ac!d anhydr!... GO:0016818 |5.00 00015833 |4.00 670
4 hiclogical_proress(130466 P=0.730858 E=0.09 R=0.14) 4+ Tap1 hydrolase activity, acting on acid anhydri... [60:0016818 |5.00 0.001933 |4.00 6.70
& [ regulation of biological procese(si 79 P=0.349511 E=1.24 R=0.59) ‘- Abch1 pyraphosphatase activity GO0016462 |6.00 0.001933  |4.00 670
o [ response to stimulus(9206 P=0.058628 E=1.61 R=1.26) 10 M+ Abcct pyrophosphatase activity GO00M6462 |6.00 0.0015833 |4.00 670
o [ development(2137 P=0.919936 E=0.54 R=0.17) 11 M~ Nras pyrophosphatase activity GOO01R462 |B.00 0.001933  [(4.00 §.70
o= ] physiological process{1 3464 P=0555738 E=1.03 R=0.30 12 ‘rTaJﬂ pyrophosphatase activity GO0 6462 |6.00 0001933 [(4.00 5.70
o T cellular process(131460 P=0.524454 E=1.04 R=0.42) 13 4 Abch1 Troe | Terms | Genes | GOPath | GO Troe Prune |
o CJgrowth(1/19 P=0.412166 E=1.94 R=0.52) 14 4 Abcct molecular_function | biological_process | celhar_companert B
¢ cellular_camponent{1 4/457 P=0.233694 E=1.13 R=0.63) 16 4 Nras =
o Tree Terms Genes GO Path GO Tree Prune —
«f |_molacular_function | bactogscal_process | callular_componest E[H O
q maolecular_function Abch1 —
1l = Tp53 - B B
1 abcctl | —— — e |
4 o Hras — | n
d 2: ‘Tap1 _.--"'F_f’_ \'\._-;‘_““1_,__‘ / "'l / Il\
1 = Mpy N / TTT AT
2o _Abch1 / ™~ / \\ | | a\ |
Searchi e “Abcc 4 " €¢ W» cecéee
w | N AT ANT[]]
z Abch1 J b X XN A== = -
;o / L L Ll
: E /0N O\ L Ll
g o | 1] A\ :
: : — — :
27 Prune Tree
-::. Pe= 0.05 Node size »= |5 EValue »= 2 Prune Tree Reset Tree Chear labels
W Tep! B Tep2 M Tepd Tepd Tepl B 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 is a way of identifying the data patterns and highlighting the data’s similarity and difference

P-value Plot
visual interpretation of P-value.

HCA

is comprised of agglomerative methods and divisive methods that finds clusters of observatic
data set.




Data Exploring scatter plot

DO_T12_B_a MASS data MeanMedian Scaling, tv=10... o“ &' B
¥:D0_T12_B_b MASS data ¥:D0_T12_E

¢ B FQIAN
¢ O affy_2orp_Ratl24
o B8 oo_T12_B_a DO_T12_B[Biotin]
¢ BB MASS data [file: Temp3862 bd) D0_T12_B[Biotin]
@MeanJ‘MEdla Tl 1i £ A000 0 I Y. IS H L. o0 TA5 CifCasdiel
¢ W8 Do_T12_8_K pp_7 Rename by it
¢ H MASS data [file: ] View data set(s) as wide spreadshest - dataset
[ﬁlhﬂeanihﬂedia Export

7 BB D0_T12_c_aDo_} ,g? Scatter plots for data
¢ BB MASS data [file:

ﬂMeanIMedia ﬁMixedﬁ:aﬂerplm

Biotin M Biotin ¥ | show flagged
Y
[_] show statistics
[v] log2 [v] log2

¢ WM D0_T12_C_hD0_1 % MA plots for data Fio-
=
o BH MASS data [fle:| [l vArtual array images for data g
[ﬁ| Meaniedia i =R
! E D0 T12 D D0 1 m Actual array images for data s
— = — [wn]
¢ EH MASS data [file] ™ Rank intensity plots for data 3 sk

[ﬁ| Mean/Medial Analysis

P u DO_T12_D_bD0_] Tree options... r
T @ MASS data [ﬂ|EZ BRI I00. ] D01 T Z_C[OTOT]

] 5 10
log2 Biatin [D07124




Data Exploring

T-Test Results

File | Selected-Spot | All-Spots

T T TOoZ T 7

A dad e T O

oo

Create ﬁar Chart of Spots’ Expression Yalues Within Invotved Experiment(s) l_l Mean G

1
2 AA08308 | AAT08308_.. 314856 na 516485 0.8937 1. 2235 B
3 AA108308  AAT08308_.. 314856 na 516486 0.0166 9.2682
4 AABBA53T  AARB4537_.. 204064 na 516487 0.0826 8.021
5 AABE4H2Y  AMEE402G5 516488 0.1536 T.ro18
(& AABE4960 AAES40960_.. 516489 0.341 68608
i AABE4H63  AMBB4863_. 293702 na 164580 0.4595 89.6452
=] AABEE112  AMBBA112_.. 293652 na 516491 n0.0s14 88775
Q AMBBS162  AABBS1S2_.. 25480 MNedds 5164492 0.1158 £.991
10 AMBBEITE | AABBSITE . 5164493 0.346 £.558
11 AMGBSETE  AABBSBTE_. 304805 na 516494 0.0183 9,225
1z AABEEE03  AAMBBAS03 .. 362862 na 8164595 0.3713 111139
13 AABEEOIT  AAMBBE031_... 301458 na 5164596 01077 7.0271
14 AABBESTY  AMBBEATH_.. 301442 na 516457 0.9527 5.4873
15 AABBEETO  AABBERTO_. 516458 0.3007 3.8887
16 AABBBETO | AABSEETO_. 5164499 0.6598 3.3942
17 .vx‘;\ﬁ_:um"-aﬁ ARTOOTIR mqﬁm ha S1RAMNN nR187 q nﬂl?”
1031 genes
Significance Filtering
% PYalues < | without adjustment hd |

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

Fold Change >

Apply Filters

PValuePlot || CreateSig. GeneList || Ammca || [apca || 7 volcanopiot

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
-

1’ NM_D53296 @ rat_glit

nnnnn

_ABINormalized Data | Standard Deviation |

Bar chart

| % Clear Color

| | &% Color Chooser

| | 5 Save Color

|| #F Scatter Plot |

=
E 317.6
aZ
=
=
=
=
o
L T T e
Fg | b HYBNAME MORMMETHOD LABELNAME!|  SAMPLE1 INTEINSI [ABELNAMEZ
T Filtery | [~ |
1 \  |Fio_10_c_1channel Scaling| cherniLu FIO_10_C_1_5F|317.693 1
= \ [oTr_1o_c_ orkannel Scaling| ChermilLu JTT_10_c_1_5J[239.5%
E \ |cic_6_B_2 [chbnnel Scaling| chemiLu CIG_B_B_2_4M |162.981 .
a \ [umT_8_~_1 [chdnnel Scaling| chemiLu JTT_A_a_1_44 |182.0b2
5 \ [omso_10_dchahnel sealing[ chemiLu DMSO_10_s_1_|149.459
\ |cie_10_s_1chatinel Scaling| chemiLu ClG_10_A_1_5B[142.]6
\[cic_6_a_1 [charnel Scaling| chemiLu CIG_B_aA_1_3% |141 73
DMS0_6_C|Chanhel Scaling| Chemilu DMZ0_6_C_1_3140)p32
TRO_10_A_| Chankel Scaling| ChemiLu TRO_10_A_1_56120/291
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continued

Grouping multiple arrays marked 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 fhp
same order. 2




Data Exploring

Some effect

[ p-value Plot

File Selected spots

‘rank(mvs q ‘ A ‘ ‘ Show Errors Plot

3

16975 genes, 8487 selected, 8488 not selected, max selected p value = 0.405
Est. Truly Unaffected = 13563, Est. Truly Affected = 3412

Est. Selected Unaffected = 5492, Est. Unselected Affected = 417.447

Est. False Discovery Rate = 64.713%, Est. False Non-discovery Rate = 4.918%
Est. Fraction Not Selected = 12.234%

This plot and its estimation methods are based on [Delongchamp et al 2004]
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P-value plot

Slightly or no effect

[ p-value Piot
File Selected spots

|rank(q] Vs (] ‘V| | Show Errors Plot ‘

)

i}
20—
-
-~
|- -
-
-
=
-
15— -
-
-
ot
L. [ #eel=10368 o’
=
= =
G #unsel = 10369 |
|
r |
|
[l |
|
L |
lq= 0535
0 1 | 1 | | | I | 1
1] 200 400 60O 200 1,000
q el

20737 yenes, 10368 selected, 10369 not selected, max selected p value = 0.465
Est. Truly Unaffected = 19163, Est. Truly Affected = 1574

Est. Selected Unaffected = 8908, Est. Unselected Affected = 114.681

Est. False Discovery Rate = 85.92%, Est. False Non-discovery Rate = 1.106%

Est. Fraction Not Selected = 7.284"%

This plot and its estimation methods are hased on | [Delongchamp et al 2004] |

P plot curve is closer to diagonal line, the less treatment effect there is.



Data Exploring

- . PCA 2D View

_ Score Plot
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PCA

Commonly used before gene selection
*To investigate the inter-sample relationship
based on the gene expression profile

eldentify the outliers in biological/technical replicates

*View the variance of a multidimensional data
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PCA 3-D view

Choose Hew Color
Choose New Shape
Clear Selections
Select All

Viewpoint »

Axes 3
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Accessing ArrayTrack
-

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

http://weblaunch.nctr.fda.gov/inlp/arraytrack/citrix/index.html

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



http://weblaunch.nctr.fda.gov/jnlp/arraytrack/index.html
http://weblaunch.nctr.fda.gov/jnlp/arraytrack/citrix/index.html
http://edkb.fda.gov/webstart/arraytrack/index.html

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 .



mailto:NCTRBioinformaticsSupport@nctr.fda.gov

Thank you!

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