Tutorial Topic

Tutorial Content

1. Comparing two groups (e.g., treated vs
control groups). REQUIRED

Statistical methods (t-test, permutation t-test, ANOVA) for group comparison.
=Differentially Expressed Genes (DEGs) identification

=Biological interpretation (individual gene analysis) using LIB

=Pathway analysis (KEGG, PathArt, IPA, MetaCore, Key Molnet)

=Gene Ontology analysis using GOFFA

2. Comparing multiple groups

e.g., multiple doses, time points

3. VennDiagram

Determine the common genes/pathways/functions shared by two or three gene lists (extended to cross-experiment and —platform comparison and systems
biology)
=Apply VennDiagram to the external files

4. Data exploring tools

Principal Component Analysis (PCA)
=Hierarchical Cluster Analysis (HCA)
=Apply HCA and PCA to the external files
=Extensive features in HCA

5. Assessing gene expression profiles using
BarChart

Access BarChart from the TOOL box

=Access BarChart from the t-test result table

=Access BarChart from ChipLib and other Libs

=How to use BarChart for cross-experiment comparison ¢ Assign group by color

6. GeneList - An important concept in
ArrayTrack

Create a gene list through data filtering and statistical analysis

=Import/export a gene list

=Conduct normalization filtered by a gene lists

=Conduct statistical analysis (t-test/ ANOVA, PCA, HCA and others) based on a gene list

=Export a dataset by specifying the gene list (extended for cross-platform and cross-experiment comparison)

7. Normalization methods

For Affymetrix platform: MAS5, RMA, DChip, Plier, Plier+16
=For other platforms: 7 methods (e.g., LOWESS)

8. How to create your own workspace

Copy/Paste/Duplicate an experiment

9A Import Manual import and batch import
Options of data exporting
9B Export =Export a selected dataset with specifying a sub list of gene

=Export multiple experiments and/or platforms using selected genelD types (e.g., RefSeq)

10. Other useful functions

Correlation matrix

«IDConverter — converting one gene ID to another (e.g., from AffyID to AgilentID or GeneBank#, or LocusLinkID or vice verse)

ScatterPlot — pair-wise plot

«JoinTable — Combine two tables

*SplitTable — If a table contains multiple hybridization data in column with genes in row, the function split the table into individual tables with single
hybridization data.

*GetUniquelD - If a table contains duplicated IDs, the function pick out the unique 1Ds

11. Basic scripting for querying (raw and
normalized) data and table

Query data from the database tree (How to use *) e.g., *EST, EST*, *EST*=EST
=Query data in tables e.g., contain, like (%) and inlist

12. Using SAM through ArrayTrack

Provide SAM analysis tool for identifying statistical significant genes in a set of microarray experiments

13. SimpleTox Format

eFor animal toxicology and toxicogenomics study, integrate microarray data with toxicological data.
eData are searchable for toxicological information and microarray information.

eBatch import SimpleTox data including toxicological endpoints and microarray data.

eContains required/optional and customized fields, not limited to non-clinical study.
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Useful Tips

L#) ArrayTrack Testing

Database Library Tool Export Help

%EJ New Exp

@ Database Contents
o ANONYMOUS
¢ O Afy_Rat_MASS_only
o~ [3 Gene Lists
3 - DO_T12_B_a DO_T12_B[Biotin]
¢ BH MASS{D0_T12 B a)
[ﬁ' MeanMedian Scaling, ifs=h b=1000.
% - DO_T12_B_h DO_T12_E[Biatin]
¢ BB MASS{D0_T12_B_b)
|ﬁ| Mean/Median Scaling, ifs=N t=1000.
¢ I8 DO_T12_C_a DO_T12_C[Biotin]
¢ BB MASS{DO_T12_C_a}
|1_]| Mean/Median Scaling, ifs=M t=1000.
o 8 D0_T12_C_bD0_T12_C[Biotin]
¢ BB MASS{DO_T12_C_b}
@ MeanMedian Scaling, ifs= =1000.
9 I8 D0_T12_D_a DO_T12_D{Biotin]
¢ BB MASS{DO_T12_D_a}
|ﬁ| Mean/Median Scaling, ifs=M te=1000.
b2 u DO_T12_D_hDO_T12_D[Biotin]
¢ BB MASS{D0_T12_D_b}
@ MeanMedian Scaling, ifs=M te=1000.
¢ W™ D2_T12_B_aD2_Ti2_B(Biotin]
¢ BB MASS{D2_T12_8_a)
Al i

EH View data
Export

Convert affy cel files to probe sets
#F Mixed scatterplat

T8 virtual ar

 Actual array images for data <<Dev. Only>>
"~ Rank intensity plots for data

lihl BarChart

Create gene list by data filtering...

set(s) as wide spreadsheet - datasets side by side

»

ray images for data

U TR

Quality Control

E_]| Normalize...

Duplicate data sets

Copy data sets for pasting elsewhere
Tree options...

}| Correlation Matrix
f T-Test with custom data options
A2 ANOVA with custom data options
Fﬁ Hierarchical Cluster Analysis
\ﬁ Principal Component Analysis

Eal i

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

v

@ Library

& 1D Converter

Right-click on a (set of) selected dataset(s) under
the Database Contents tree to access the
applicable TOOL functions. This is one of the
most frequently used functions.

Datahase rary Export Help

] Visualizations 4
= Quality-Control  » k
oo —
if® gowmous_ HIC T-TesUANOVA
¥ 4 g’;il; File-Manipulation ¥ f T-Test with custom data option|
Wz 12 Get Unique ID ﬂ ANOVA with custom data optiol
Hierarchical Cluster Analysis

Wz 14 Preferences..

M2 29genetorm_Fold2_po| Principal Component Analysis
HE Topic 10 1230eneMASS_Foldl §_FO.05 :
W8 Do _T12_B_a DO_T12_B[Biotin]
& B MASS (DO_T12_B_a}
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& ID Converer
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H Protein Library
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@ Tool
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Bookmark the
website for the
convenience of
accessing
ArrayTrack
(Recommended)
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Welcome to ArrayTrack Software Setup
[ :

1 BETE Yamseomfornintics viavms | ArthyTouch Morvs |
You'll be able to run ArayTradk on your local madhine by following one o two simple steps, depending
on whather Java 5 is slready installed on your machine

Step 1: Fyos abvady brer Java 5. procesd e Sivp 2
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Step 11 Oy bive 1o mutall sed v AsrayTrace.
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repted

Arrayirack 4 & pracuct Siiged and pradesed by B Nt

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

right mouse-click options.
(Analyze the external datasets
by accessing the tools from
the left-window panel )




Other Tips

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

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

All Spreadsheet viewers share similar functions, e.g.
Copy/Paste of selected table content.

You can find ArrayTrack websites by searching the keyword
“ArrayTrack” in any web searching engine (e.g., Google)



Step 1 - Select “Dataset” for Analysis

(2 ArrayTrack Testing

Database Library Tool Export Help

S5 New Exp

Search Pattern

@ Database Contents - | |
& ® AMONYMOUS — Pattern Style

o= [0 Affy_Rat_MASS_ =

o £ Afiy_Rat_other | Batchimport @ simple pattern (with * wildcard) ' regular expression (complete match required)

o~ [ Strain_mice_two | Rename

o= ini Gene Lists .
L ”ijortralnlng Dcase CERERE

' Llh[aw Show Bxperimem deSign

& 1D Corverter o IZ' Advanced

§ Gene Library Show dye-flip pairs Select any datasets...

i Pattwiay Library Expand completehy

E Protein Library Collapse completehy .E.
ipi 1P Library Tree options... <

(%) Orthologene Library
* | GOFFA Library

Chip Libra =]
@ Tool (& ArrayTrack Testing
_ﬂ Analysis || Database Library Tool Export Help
I T-Test i
¥ | ¥g NewExp
£ sion G f@ewen|
= P-value Plot @ Database Contents
® ANONYMOUS
r\aHierarchicalCIusterAnaIysws ¥ ': 3 Afly_Ret MASS_ only
2 Poa _ & [ Gene Lists

¢ 8 D0_T12_E_a DO_T12_E[Eiotir]

¢ B MASS (D0_T12.8_a)
MeaniMedian Scaling, ifs=M,t=1000.0 s=Median,s|

Right click the experiment e T
Meanimedian Scaling, ifs=M tw=1000.0 s=Median, sl

“Affy Rat MAS5 Only” and select “select T

MeaniMedian Scaling, ifs=M,t=1000.0 s=Median,s|
¢ B8 D0_T12_C_bD0_T12_C[Bintin

datasets” = “select raw dataset...” O it i

» - D0_T12_D_aDO_T12_D[Biotin]
— ¢ BB MAGS{DO_T12_D s}
MeaniMedian Scaling, ifs=M t=1000.0 s=Median, sl
N - D0_T12_D_h DO_T12_D[Biotin]
¢ BB MASS{D0_T12_0_b}

MeaniMedian Scaling, ifs=M tw=1000.0 s=Median, sl
¢ W™ D2_T12_B_a D2z_T12_B[Biatin]

» 12 arrays are highlighted. LI FEp——

@ Library

* Move the mouse to any place of this K D

§ Gene Library
ﬂ Pathway Library

panel (or window) and right click, the

@ Tool
& Analysis

analysis options are shown in the next i
slide o




Step 2 — Select an analysis method

Q‘/ArmyTrﬂ

Database Library Tool Export Help

% Mew Exp

g Database Contents =)

9 ANONYMOUS

o [CJ AMy_Ral_MASS_only
o [ Gene Lists ;i
¢ W8 D0_T12_B 2 D0_T12_E[Biotin] HH View data setis) as wide spreadsheet - datasets side by side

s

¢ B MASS{DO_T12_B_a} Export b
[ﬂ Meaniedian Scaling, fs=Ht=1000.0 comert affy cel files to probe sets
¢ M8 DO_T12_E_b DO_T12_B[Biotin] B Mixed scatterplat
¢ B MASS(DO_T12_B b} i
[ Meanivedian Scaling, ifs=H,=1000 T8 virtual array i
7 B8 D0_T12_C_aD0_T12_ClBiotin] HE Actual array images for data <<Dev. Only>>
¢ B MASS(DO_T12_C_a}
ﬂ MeaniMedian Scaling, ifs=h =1000.
o WM D0_T12_c_h D0_T12_c[Biotin] Iihl BarChart
¢ BB MASS{D0_T12_C_b} Create gene list by data filteri
[ MeaniMedian Sealing, fe=N,t=1000 Eﬁm
¢ B8 D0_T12_0_aD0_T12_DIRiotin] Quality Control

es for data

M. Rank intensity plots for data

» Select “T-Test/ANOVA”

* Note: there are other
analysis methods available
in this menu.

¢ HE MASS{DO_T12_D_a} .
I Me{anlmeman Sraling, ffs=t petnnn f () Normalize... ¥ T-Test with custom data options
¢ 8 Do_T12_D_b DO_T12_DiBiotin] Duplicate data sets A% ANOVA with custom data options
¢ BB MASS{D0_T12_D_h} Copy data sets for pasting elsewhere i) Hierarchical Cluster Analysis
u E-]| Meanedian Scaling, is=Nt=10000 Trag options... la_: Principal Component Analysis
[ D2_T12_B_a D2_T12_BE[Biotin] - _
Do pairwise t-test combinations <<Dev. Onh>>
¢ BB MABS(DZ_T12.B_a) J— P iy
=l . N =
q] I [ |

e
@ Library
& 1D Comverter

% ArrayTrack Testing,

Database Library Tool Export Help

e
%% New Exp E Select Dataset Group Assignments for T-Test / ANOVA | Pairwise Tests 5" (5]
Database Contents = Assign Data Sets Into Groups
¢ ANONYMOUS —
7 [ Affy_Rat_MASS_only e Gl = L = -
o (] Gene Lists | Assign to New Group|| Unassign | | Assignto... | Clear All Groups | | Swap Dyes
| ?-énﬂ;i’ﬁj’; STDET;Q;?[B‘D""] I | Hybridization| SAMPLE 1]_VITRODOSING 1 | LABEL 1 |ARRAYTYPENAME | CHANNEL |SPECIES 1]ASSAY 1] CELLTYPE
[ﬁ| Meantﬂema_n gca\mg‘ ife=M tv=1000.0 s=Median,sl R =
+ I8 DO_T12_5_b DO_T12 BiBistin] 1 DO_T12_B a |DO_T12_B/Gompound_C 0132 |Biotin Ay RT-U34 One ChanngRat Invitn  |Hepatocyte
¢ B MASS{DO_T12_B b} L | 2 D0_T12 B b |DO_T12_B/Compound_C 012 [Biotin | Afiy_RT-U34 One Channi In¥itro  |Hepatocyle:
[T Meaniedian Sealing, ifs=N =1 000.0,5=Median, 3| ° DO_T12_C_a |DO_T12_CCompound_C 012 |Biotin | Afly_RT-U34 One Chann Invitre |Hepatocyte A A
? . D0_T12_C_a D0O_T12_C[Biotin] 4 DO_T12_C_b |DO_T12_C Compound_C 012 |Biotin Affy_RT-U34 One Channe Hepatocyte A ta e IS po p-u p Wlt t e
¢ B MASS(DO_T12_C_a} 5 DO_Ti2_D_a |DO_T12_0iCompound_C 013 |Biotin  |Afy_RT-U34 One Channg itra | Hepatocyle:
[T meanmedian Scaling, fs=N tv=1000.0,5=Median,s & DO_T12. D b |D0_T12 _OCompound C 012 |Biotin | Afy_RT-U34 One Chann i Hepatocyte:
¢ M8 DO_T12_C_b DO_T12_C{Biotin] I D2 T12 B a |D2_T12 B Compound C 2ugBiotin  |Afy RT-U34 One Channe Invitra | Hepatacyleg arra O n the rOW an d th e
¢ H| M_Alemmu_ﬂ 2.C_hy - r 8 D2.T12.B b |D2_T12_BGompound_C Zug 1Biotin Ay RT-U34 One ChanngRat [invir |Hepap””
- DUE#"é‘e;”':“;';'a%?i;'[;?;tf]'N‘N=1UUU'U‘S'MEW”'S 1= D2_T12_C_a |DZ_T12_C Compound_C 2 ug 1Bioin | Af_RT-U34 One Ghann Invitro | Hepatacyie . . .
o 5 ASE (00120 A1 5 D2_T12_C_h |D3_T12_CCompound_C 2 ug 1Biotin _|Afy_RT-U34 One Channg Hepatocyte expe rl m e ntal d escrl ptl O n
[T Meaniedian Scaling, ifs=M =1 000.0,5=Macian s 11 D2_Ti2_D_a |D2_T12_0Compound_C 2 ug 1Biotin Hepatacyte
o I8 DO_T12_D_b DO_T12_D[Bictin] 12 D2.T12.0 b |D2 T12_OCompound_C 2ug 1Biotin__|Afly RT-U34 Hepatacyts
¢ B MASS(DO_T12_D_b}
.’ on the column.
¢ W8 D2_T12_B_a D2_Ti2_B[Biotin]
¢ B MASS{D2_T12_8_a} =
=l ' b st I
] Il [
@ Library -
& ID Converter ke
§ Gene Library i) Il L] 5
%2 Pathway Library = {0 groups, sizes = [}
;?n:'n” = T-Test fold changes are computed as grp 1/grp 2, so regulation will mean grp1 > grp 2 in any further analysis.
s E
leT—Tresn



Step 3 — Assign arrays Into groups

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

‘oo X

Assign Data Sets Into Groups

ar = P == o
@ Groups Unassign Assign to... | Clear All Groups Swap Dyes There are '[Otal
ez a Hybridization] SAMPLE 1| WITRO DOSING 1 Datafile LABEL 1 |ARRAYTYPENAME| CHANNEL | 12 arrays. The
Sf Filter-= o
1(2) DO_T12_EB_a |DO_T12_B Compound_C 012 |B12Cd000ACELTempas2704Biotin | Afy_RT-U34 One Chanr arrays whose
2 (2) DO_T12_E_b |DO_T12_B/Compound_C 012 |B12Cd000B.CELTemp352724Biotin | Afy_RT-U34 One Chanr name Starting
3(2) DO_T12_C_a |DO_T12_CCompound_C 012 |C12Cd000ACELTemp21347 4Biotin | Afy_RT-U34 One Chanr .
4(2) DO_T12_C_b |DO_T12_CCompound_C 012 |C12CH000B.CELTemp21349.1Biotin | Afly_RT-U34 One Chanr with D2 are the
5(2) DO_T12_D_a |DO_T12_DCompound_C 012 |D12Cd000ACELTemp213554Biotin | Afly RT-U34 One Chanr treated Sample
5 (2) DO_T12_D_b |DO_T12_DiCompound_C 012 |D12Cd000B.CELMermp213571Biotin | Afly_RT-U34 One Chanr ]
7 (1) D2_T12_B_a |D2_T12_B/Compound_C 2 ug 1812Cd2.004CELTermp21343 Biotin | Affy_RT-U34 One Chanr while those
= @ 02 T12 B b |02 T12_B Compound_C 2 ug 1B812Cd2.00B.CELTemp21 3445 Biotin Affy RT-1L134 Qne Chanr Startin W|th
a (1) D2_T12_C_a |D2_T1Z_CCompound_C 2 ug 1C12Cd2.004CELTermp21351 | Biotin | Afy_RT-U34 One Chanr g
10 (1) D2_T12_C_b |D2_T12_CCompound_C 2 ug 1012Cd2.00B.CELTemp21 353/ Biotin | Afly_RT-U34 One Chanr DO are the
11 (1) D2_T12_D_a |D2_T12_DCompound_C 2 ug 1012Cd2.00A.CELTernp21361 | Biotin | Afly_RT-U34 One Chanr
12 (1) D2_T12_D_b |D2_T12_DCompound_C 2 ug 1012Cd2.00B.CELTemp21363/Biotin | Afly_RT-U34 One Chanr|— controls.

. I |

| ]

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.

Next =

S—

» Select the arrays starting with D2 (treated samples, from 7 to 12)
and click “Assign to New Group” (group 1)

» Select the arrays starting with DO (control samples, from 1 to 6)
and click “Assign to New Group” (group 2)

Pay attention on
this statement and
click “next” 6



Step 4 — Run “T-Test” with different options

Select Dataset Group Assignments for T-Test | ANOVA / Pairwise Tests = SNl v |
Test Type { Consistent with group selections )

T-Test
T-Test Options

® Pvalues from dist.. | ® Welcht-test O Simplet-test 0 One class vs. mean:

) Pvalues from permutations: | ) All  ® Limit to:

Filtering with a gene list

Only include genes from gene list |  <all genes> p Run t-test on a pred efined
gene list (see Topic 6)

Gene identifiers to include

Genbank Acc Gene Mt ID LOCUSID [ ] UNIGENEID GENENAME
[ | CLONEID [ | GEN_DESCR_MFR REFSEQ SPOTID

Dataset Naming Data options

Hyhridization names are always included. Subtract backgrounds when present (raw datasets only)

add sample name(s) to hybridization names

[_| add dye name(s) to hybridization names

Apply log (base 2) to expression values
[ ] Exclude spots flagged as bad

= Back 0 Tests

Select “Do Test” if you don’t know which option should be used. 7



Step 5 — Determine differentially expressed genes

 T-test results with p-value is highlighted
« Many options are available under the
table. We recommend to use “Volcano
Plot”.

[ 1-Test Results o I B
File Selected-Spot All-Spots Advanced
Genbank Acc| Gene bt D | LOCUSID | GEMEMNAME | REFSEG SPOTID P Ahs Fold C... |Fold Chang.
1 Uroz10 u7o210_at [11787 Apbhb2 MNM_009686 517087 0.5937 1.2286 1.2286 1
2 ME3645 AFFH-turF ... 14102 Fas MNWM_007987 516597 0.2947 1.803 1.803 5
3 M37a9y AFFH-tdurlL... 16153 1o MNM_010548 516598 0.5991 1.2663 0.7897
4 M167E2 AFFX-hurll... [16183 12 516599 0.7404 1.0631 0.9407
5 25852 AFFX-Murll.. |16188 114 Mh_021283 516600 0.9832 1.0107 0.9894
G L22180 L321890mR...|20209 Saa2 516814 0.8171 1.0811 0.925
7 L42293 L42283mR...| 20652 Soatl MNW_009230 516838 0.6376 1.2605 D}V,
3 JO2791 J02791_at  |24158 Acadm MNM_016986 516751 0.6764 1.0673
=] L20643 LUZ20643m... |24188 Aldoa 517015 0.1257 1.2})/ o
10 MED3I22 MEOD322_at |24152 Akribd MNW_012488 516918 0.8502 Ta5586
11 MED3I22 MEOD322 0. |24152 Akribd MNW_012488 5169149 0.5189 1.432 0.6983
12 M28647 M28647_at |24211 Atplal 516884 0.6039 1.1337 1.1337
13 M28647 M28647_0.. 24211 Atplal 516885 0.87145 1.0058 1.0058
14 Da0048 D9004%9ex0... 24212 Atplal 516727 0.6993 1.0717 1.0717
15 28648 M28648_s5.. 24213 Atplal 516886 0.1199 1.9196 1.9196
16 Da004s8 D90048ex0..|24214 Atp1h2 S16725 0.4539 1.2728 0.7856
17 ncinnm Manndfeyn 24714 Atnlh? F1RT IR na65 14997 14997
1 [
1031 genes

Significance Filtering

® P Values < |without adjustment |V|

) Target False Discovery Rate (FDR):

) Select # genes |hylowest p-values |V|

Mean Channel Intensities > Bad Flags <= J

Abs Fold Change> ||

| Apply Filters || Clear Filters |

e

P-Value Plot || Create Sig. Gene List || rTP,x,HCA || Iﬂpcn H EK-Meansq \} Volcano Plot 2

 VVolcano plot results
» 123 genes have p<0.05 and Fold
Change >1.5

l Yolcano Plot
File Sig.Spots Options
0.0g |cator by Region v
706 Mon-Sig
s M
18— p-sig
means-sig
= s not sig
marked
10—
=
=
[=1}
2 F
i~ p=005 -
0 | |
-2 1] 2
Difference of Groups'Mean Log2 Expression Yalue F




Step 6 — Save the significant gene list (recommended)

" ™ .
Volcano Plot % ArrayTrack Testing
File | Sig.Spots | O Database Library Tool Export Help
@ Create significant gene list... hmr by Region | - | %@ New Exp
<No § E:; Database Contents
123 Library searches 4 706 Non-Sig ¢ f ANONYMOUS
Select all significant spots in other open viewers sig - o [OJ Affy_Rat_MASS_only
Clear Specialty Hilighted Spots {green) 7 [ Gene Lists
T T p-sig Z 123geneMASE_Faoldt a_F0.05
i : 2 132genedorm_Fold1.5P0.05
| means-sig = enerorm_Fold2_P0.05
| Z Topic 1:123geneMASS_Faold1 5_F0.05
L R | e . not sig - ¢ DT i
I o BB MAS5{D0_T12 B_a}
' . : marked - [ MeanMedian Scaling, ifs=N,t=1000.0,5=Madian,s
: E ¢ W8 DO_T12_EB_b DO_T12_B[Biotin]
10— | ¢ B MASS{DO_T12_B_h}
| [ﬁl Mean/Median Scaling, ifs=M =1000.0, 2=Madian,s
. | = = ¢ W D0_T12_C_a DO_T12_CRiatin]
= | 5 o o BB MASS{D0_T12_C_a}
=l - | = s [:_]| mMean/Median Scaling, ifs=N =1000.0,s=kedian,s
' la o ¥ DO_T12_C_h DO_T12_C[Biotin]
. | . o FH MAS5{DO_T12_C_h}
: It [ MeanMedian Scaling, ifs=M,t=1000.0,5=Madian,s
5 p=0.05 . S ¢ i D0_T12_D_a DO_T12_D(Riatin]
________ LI 1.} |=___________ ¢ B MASS{D0_T12_D_a}
H 55 1 [ﬁl Meaniedian Scaling, ifs=Mk=1000.0,s=Median,sh_ |
& ¢ WM DO T12 D bDO T12 DiBiotin] =
B % 4] i | [»]
"a: @ Library
X% fold chg=1.5 R 1D Converter
| . | | § Gene Library
D 1 1 1 .
o7 ] z ﬂ Patheweay Librany
Difference of Groups' Mean Log2 Expression Value o
@ Tool
_?Analysis
I T-Test
AN

Create Gene List

Iz‘ Create gene list named: |Topic 1:123genemAS5_Fold1 .5_PD.05| |
Save into experiment: |Affy_Rat_MASS5_onhy |V|
Under gene list group {optional): |
Description
a. b treated samples vs 6 controls, -
b Wyelch ttest (default in ArrayTrack);
c.p=0.05 and FC=1.9was used to select DEGs;
d. 123 =ignificant genes are identified.

d




Step 7 — Biological interpretation using ArrayTrack
pathway, GO and other tools

Clicking the three buttons in red circle will direct you to step 8, 9, 10
correspondingly, see the next three slides

and analysis

Individual gene annotation

Pathway analysis

GO-based

functional analysis

Database Library Tool Export Help
4
@ ‘%{% New Exp F
Eﬁ Diatabase Contents
§ M ANONYMOUS [ SIGNIFICANT _GENMST
¥ ?gﬁat—“ﬁg‘?s—um" InputiOutput Library G
ENe LISIS
HE 123genemASS_Fold1 5_F0.05 —— @ (| 7 chiffLib |§Genes Proteind| %% Pathway{|~| ) = | GOFFA " () Orthologene
W 13 2gerebiari POl 5RO 08 GE ME * EXPI : ERAME LOCUSID| FOLD |PYALUE
Sl LA 1= 1 R P A e Ouble = e :
2 g ; Filter-= o Pathart
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Step 8 — Individual gene annotation and analysis
using GenelLlib Link to other pub

Summary info for the databases for the
highlighted gene highlighted gene

ra L]
(@) specify ID Type: % Pathways |H |ﬁprmeins || ) Orthologene ﬂGOFFA‘ Fic
= GenBank&cc &
; \3 | Customize Table | Export ‘ More Info ..g~elect one - Link To ... [Sgfect one -- | IE] Help |I
= Uity | 357 [ueneidas INPUT LOCUSID]  GEMEMAME / [selectone - | ~|'\ pEgcreelect one - -
§§ SP Filter-= I Gene Synomym EntrezGene 1 =
' LocusID | 24206 Cyplal \oc{Gene Summary | sbrami Unigene R
) il 24404 Gt utat|3ENE Ontology (= OMIM R
() SwissProtAce : NCEI RefSeq GeneCard
: 2 24451 Hrmox1 Clul o R
O IMAGEID la 14471 Haph at GenBank Acces ] Chr_nmnsomal Map R
: Pathway wissProt =5
i 24472 Hzpala helg Protein Synomy < B R
i) GEN_ID_MFR. 2|6 24553 Met met) = N R
7 24061 Mpg R glycosylase v R
2 GeneName i 24565 Abcet ATP-binding cassette, sub-family © (CFTRIMRP), rmermber 1 R
B ) 24567 hit1a hietallothionein R
v o
ks Dbig ik 1 24605 Mras neuroblastorma RAS viral f-ras) oncogene hamolog &3
@Enter Searching Data: 11 24646 Abchi ATP-hinding cassetts, sub-family B (MDRTAP), member 1 R
w2 24811 Tap1 transporter 1, ATP-hinding cassette, sub-family B (MDRITAP) R
13 24842 Tpa3 tumor protein pa3 R
14 24862 Ligtzh LIDP glycosyltransferase 2 family, polypeptide B R
15 24891 Ahch4 ATP-binding cassette, sub-family B (MDRITAR), member 4 R
16 250345 Cial diapharaze 1 R
> B 1k 25283 Gele glutamate-cysteine ligase, catalvtic subunit R
©) - i 25315 Ephil epoxide hydralase 1 R
___________________________________________________________________________________ 19 25355 Ste sulfotransferase, estrogen preferring R
] - |20 25406 Cddd 044 antigen &3
Message: | e 25420 Ciyab tallin, alpha B R
unigque search [0 number : Wa_ trystalin, alpha : § : S
01 o2z 254093 Mfkhia nuclear factar of kappa light chain gene enhancer in B-cellg inhikitar, alphi R
’ gi 23 25591 Adprt ADP-ribosyltransferase 1 R
.. . 1|24 25625 Tnfrsfla tumor necrosis factor receptor superfamily, member 1a R
Missing number : 0; fes 28675 H I-hydroxy- 3-methylalutaryl-G A reduct R
Missing list of search 26 25717 TmrbgaCr t_ . fmxv—_ e \L?]Lrja?t bufnz;me e R
ids(LOCUSIDY: : q ran.s arming gro actar, heta
£|27 267454 BEach brain acyl-CoA hydralase R
o A iz 14 e £ i AU L b Lilem 4 =
: 1] I | L]




¥ KEGG Pathw 1y(rno)

Step 9 — Pathway analysis using KEGG

the up- and down-regulated genes

that involves the same pathways

Statistical significance

1 Map3k1(116667)
1 Map3k1(116667)
1 Nras(24605)

1 Nfkb1(81736)

1 Mapk9(50658)

1 Mapk9(50658)

1 Mapk7(114509)
1 Mapk14(81649)
1 Map3k1(116667)
- Hsph1{24471)

1 Tp53(24842)

1 Tnfrsf1a(25625)
1 Tgfbr2(81810)

1 Tyf3{25717)

1 Taok1(286993)
1 Rps6ka1(81771)
4 Hspala(24472)
1 Dusps(116663)
1 Dusp7(300980)
1 Casp6(83584)

MAPK signaling pathway(rmo04010)

Regulatory pathway

Gene Mame Map Category Fisher Fklue
i Caspﬁ%ﬂﬂ) 1~
-+ Hsph1{24471)
-+ Hsph1{24471)

11

/Double click the pathway

4 Ephx1(25315)
4 Ephx2(65030)
4 Ephx2(65030)
4 Ephx2(65030)

Tetrachloroethene degradation{rmo00625)

Biosynthesis of Secondary MetabolitesiMetabolic pathway

& Cyp1a1(24296)
& Cyp1a1(24296)
& Ugt2h(24862)
& Ephx2(65030)
L Ephx2(65030)

metabolism of xenobiotics by cytochrome P450(mo00880)

Regulatory pathway
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Step 10 — GO-based analysis using GOFFA

I Go Term Cluster;
Select data type ; m WW e 292UULn:usID ielnlihNam_eM_g@
) GenBankace § C]all@17 P=1.000000 E=1.00) [+ 2 171040 f|:111 B
& [ molecular_function(381 P=0.611654 E=1.00) 3 [25408 I cago
) UnigenelD ¢ [ biological_process(377 P=0 267641 o1y 4 [25353 T+ sm,]
- [Jinteraction between organisms(4 P=0.004229 E=5 44) 5 [25402 it Casp3
® LocusiD o= T regulation of biological process(1 08 P=0.158936 E=1.09) 6 |315716 A RGD:727815 |
o [ reproduction¢1 P=0.720583 E=0.87) 7 |29684 Prir
) SwissPrathce o [ development(s P=0,304256 E=1.08) Bzaa211 Feyrah
_ _ ¢ [ physiological process(350 P=0.138708 E=1 03) wgu 1;3 L i g::""‘
() Gene name (@ Offica/ L) Synonym ) o [ coagulation(s P=0.041905 E=2.02) 1 iesarn Lep2
L . o [ arganismal physiological pracesst 18 P=0 355303 E=1.03) 12 |2a508 1
i ol o (3 cellular physiological process(310 P=0.552523 E=1.00) 13 24232 +C3
O 1Pl pratein o [ repraductive physiological process(d4 P=0568699 E=1.01) 14 [114203 4 Aps 1
bl ¢ [ response to stimulus(115 F=0.136045 E=1.08) 1§  [35661 1 i
o o & response to stress(54 P=0.000020 E=1 65) | 16 5 1 Sele
& [ sensory perceptiontZ0 F=1.000000 E=0.40) E 17 - Tnftsf1a
Select array type o= ] response to exermal stimulus(55 P=0.000000 E=1.99) j‘g ::ﬁﬂﬂg:l
¢~ I response to biofic stimulus(58 F=0.000000 E=2.10) 20 [6sa23 I+ Mefw
ABI_Rat-Gename-Survey [+ ¢ [ ldefense response(s7 P=0,000000 E=2.13) 31 p04b3 it caz
¢ [CJimmune response(50 P=0000001 E=2 05) 22 |25290 4 Aloxs
Input Data ¢ [C]immune cell activation(11 P=0.022052 E=1.97) 23 [21733 Cla
= % ] hmphocyte activation(10 P=0.018150 E=2.09) 24 116547 $100a8 B
24304 1 o= [ ymphocyte differentiation(3 P=0.338438 E=1.48) 25 [285930 i cxeltn
480 & O cell activation(5 P=01567370 E=1 70) /EM246759 A Cxcld
éil;gs & 7B cell activation(5 P=0032685 E=2.77) 5; ?:iggg wapzﬁm
laa074 o= [ lymphocyte proliferation(s P=0014286 E=2 82) 20 [24731 ez
61610 ¢ Clregulation of mphocyte activation(s F=0.001738 E=3.40) S0 28735 It Cabpa
la120 o= [ regulalion of lymphoryte differentiation(2 P=0.164101 E=2.72) a1 [24854 Clu
243369 - [ regulation of ymphacyte proliferation(s F=0.001318 E=4.53) 5| 32 [retae cfi
78136 o= [ regulation of B cell proliferation(d P=0.00E668 E=6.80) 33 |24251 4 Cd53
18337 o 7 requlation of T cell proliferation(3 P=0.052704 E=3.40) 34 [20188 Ubd
64537 ¢ [ positive regulation of lymphocyte proliferation(2 P=0.088451 E=3.89) 20145 m,z"
192274 ¢ T negative regulation of mphocyte proliferation(3 P=0. 015705 E=5 10) o W 2 Oci
72039 37 5128 Umnod
783507 D negative regulation of B cell proliteration(2 P=0.015384 E=9.07) ER) 5445 I Fosli
717a0 ¢ [ negative regulation of T cell profiferation(2 P=0.066333 E=4.53) 39 [28672 Tnfrsi4
79857 D negative regulation of activated T cell proliferation(1 P=0.073506 E: 40 4811 Tap1
e o (3 regulation of T cell activation(4 P=0.063497 E=2.5) 41 [2a388 't Psmba
18418 o 5 regulation of B cell activation(d P=0 020488 E=3 63 305736 A RGD:727827 |
;E?g? o 7 negative regulaton ol ymphocyle acivation(d P=0 00764 E=t 85) 33 ;Z:ﬂg: :gglll)?ﬁwﬂﬂ
gs0g o= [ positive regulation of lymphocyte activation(3 P=0.108133 E=2.55) 45 [170a18 w2a
20085 D mast cell activation(2 P=0.046445 E=5.44) 4F |BOAEZ 4 1
116539 o [ regulation of immune response(11 P=0.001579 E=2.77) 47 |24987 Psmh9
(294266 o [ eytoking production(4 P=0119386 E=2.08) -~ 48 [24918 4 Statba
320304 =Y = 49 [24499 # lisr
b9g72 4 I [ D 5024747 it RI1.M3
20308 Search inTree 51 [29469 it Lbp
%?2;0 Find terms containing | gg zgiwuw :tﬁu
[[05ee0 @ GOterm ([ Gene name or gene symbol ) PValue (0 E Value gg g;g :ITE'::;M
56 (8520 i Konnd.
Search GO Search 57 |B4475 4 Cxerd

Tatal original submit =867, Found =417 with GO tarm

Tree Window — This is the default view of GOFFA, which enables the hierarchical display
of the GO terms in a tree-like format; p- and E-values as well as the number of genes are
also displayed for each GO term. E-values >1 are shown in green and those <1 in red,
respectively denoting greater or lesser prevalence of the GO term in DEG’s rather than in
the overall experimental platform. The user can query the tree by GO term, gene
name/symbol, p-value and E-value with functions below the view. The query-matched 80
terms are highlighted as blue.



G0 Path | G0 Tres Prune

T e e —

3 b
3 Genbankace Mubeculas function | Diolegical process | Cellular cormpenant

0G0 4 Ermp3
098 f Caspd
3100

0t Ohcd
01 Tebistd
02 4 Fnldl

Search G0 Chean

Terms and Genes Windows — The Terms Window (A) and Genes Window (B) summarize
the findings associated with GO terms and genes respectively in a table format along with
various statistical parameters (e.g., p- and E-values). Each View contains three tabs
corresponding to three categories of GO (molecular functions, biological processes and
cellular components). The table can be sorted in every column by clicking on the column
header. Sorting on multiple columns is also supported (pressing Ctrl key while clicking on
the second column header for sorting). Both copy/paste and export functions are available
to transfer data to external software. 14



Step 10 — GO- based analysis using GOFFA (cont.)

Select data type Tree | Terms | G GO Path | GO Tree Prune |
enBankAcc

( molecular_function \ iological_process |ce||u|ar, |

biological_process

SR
issProtAce 08
) Gene name { ® Ofical (O Synonym ) A
. 1.0 s
/
2 IP1 protein -1.5 o
b, 4 9
. & b e / /
£ 7 7
Sele \
» /
/
/

F=0.0097332282776858;

mmmmmmm

33333
44444

log10(p) Value

333333
77777

55555
222222

999999
77777

77777

111111
55555

22222

333333
33333

555555
?????

Level

arch GO H ccccc [M Topt M Top2 MTop3  Top4 | Tops M Tops [ Top? | Tops M Tops M Topio |

GO Path — GO Path is sorted by descending statistical significance based on an inverse Chi-
Squared test and the GOFFA Tree Paths (i.e., linked GO terms) that are displayed from high to
low at each hierarchical level. GO Path plots the top ten paths with solid circles representing the
GO terms on the path. The number in X-axis represents the hierarchical level to which the GO
term belongs and the Y-axis (log p) indicates the statistical significance of the term. A colored
legend for the top 10 paths is located beneath the plot. Clicking any circle in a path in the plot or
its corresponding color key launches a Tree View with the selected path highlighted in blue.
Other features are also available from a popup menu by right clicking the plot, including zoom
infout, export figure, etc. 15



Step 10 — GO based analysis usmg GOFFA (cont.)

l
: Terms | Gen "GO Path | GO Tree Prune : N10 . (8] ;GM "N mefofiicial) & ¥
M molecular_functios |h|n cal_pro ‘ ellular_component 2 |24584 ;.E,HE
3 24918 4 Statba
4 26663 4 T3
5 |25128 4 Umod
6 |25290 A Alox5
i 114203 4 aps
biological_process(re377 p=0.267641 E=1.01) g |24731 4 c2
9 24232 +C3
10 |24233 4 C4a
FEes(n=350 p=0138708 E=1.03) e Iggg
13  |B04E3 4 Cor2
14 60350  Cd14
16 256145 4 Cd24
3 1625408 It Cadd
17 |54238 # cds
18 24281 4 Cds3 =
e 1o biotic st E b 19 25408 4 Cd8o
20 [114851 4 Cdkn1a
21 |79126 +cn
/‘\ /\ /\ 7/\ /l\q /‘\ 22 24854 4 Clu
def 23 |245820 4 Cxcl10
4444444444444444 24 |246750 4 Cxcle
U HJHJF L
" . 26 |114083 4 Cysitr1
. i ‘mn ;;m:u ‘|1:1 I‘E-n % 0 L " " < 27 |289211 4 Fcurzh
28 |25661 7 Fnt
29 |25445 4 Fosl1
30 [171164 4 Ghp2
31 E4437 4 Hpse
32 |25464 7 lcam1
33 171040 A
34 |60582 4 M 1 4
35 [170819 124
36 |244499 A 6r
37 |29200 4 Inhba
i 33 |24508 i I
K1 Tl I [ 39 5208 14 Kennd
Prune Tree 40 29469 + Lbp
41 166818 4 Lep2
P<=|0.01 Hode size »= |20 EValue »= |2 ‘ Prune Tree H Reset Tree H Clear labels | 42 25211 Lz
: | 43 |58923 4 Mefv
A 1l D 44 113937 4 Ocil =
Total original submit =867, Found =417 with GO term

GO TreePrune - This function allows the user to filter out nodes and thus reduce the
complexity of a tree by specifying the p- and E-value as well as the user-defined number of
genes at the end node. A GO term is represented by a sectored pie, where the red sector
shows the percentage of DEGs associated with the term. The individual genes associated
with each term are displayed in the right panel by single clicking the term. The annotation of
a term can be turned on or off by double clicking the term. Each term (red circle) is movable
by mouse dragging, which is convenient when working on a dense tree or with many
annotations. The tree diagram can be zoomed or moved by dragging with the right or left 16
mouse button held down.
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Comparing Multiple Groups

e User can choose ANOVA tool to compare
multiple groups of data.

 There are three ways to activate ANOVA
1. from TOOL panel.
2. from pull-down menu.
3. from selected dataset (database panel).
We recommend the third way.



Comparing Multiple Groups

User can use ANOVA to compare multiple groups. Running ANOVA is
similar to running T-test (see tutorial 1 for detail about T-test).

@ Tool 1. Activate ANOVA from Tool panel
ﬁ" Analysis
T T-Test
AR ANy
Palue Plo
fn Hierarchical Cluster Analysis Database Library | Tool | Export Help
H FCA [ _ Visualizations  » i
_& %[% 15 Guality-Control  » P
Eﬁ Database Conte yormalization  » o

1 gﬁg NYMOUST analysis b /) T-TestiANOVA %

> % EPA File-Maniputation »| ¥ 1.Test with custom data options
o FDATRAINING—Get Unigue ID AF ANOVA with custom data options
o=

2. Activate ANOVA from pull-down menu

IEG!IAN COGY preferences... Hierarchical Cluster Analysis
& 3. AKERMARN Principal Component Analysis
o HAN % Support Vector Machine




Comparing Multiple Groups — continued.

Right-click the selected datasets, choose “Analysis” -> T-Test/ANOVA.

@ Datahase Contents -
¢ ® ANONYMOUS
¢ [ Affy_Rat_MASS_only
o= ] Gene Lists
¢ W™ D0_T12_B_a DO_T12_B[Biotin]

o B MASS{DO_T12_B_a}[iile: Temp==oms : - : |
[ MeanMedian Scaling, ifs=N EH View data set(s) as wide spreadsheet - datasets side by side

¢ - DO0_T12_B_h D0O_T12_BE[Biotin] Export L
o BEH MASSID0_T12_B_hif[ile: Temp Comvert affy cel files to probe sets
E_]| mMeanMedian Scaling, ifs=r ﬂ Mixed scatterplot
¢ - DO _T12_C_aD0_T12_C[Bintin]
o BH MASSID0_T12_C_al[file: Temp
[0l Meanitedian Scaling, ifs=N B8 actual array images for data <<Dev. Only=>

¢ M8 D0_T12_C_bDO_T12_CBiotin] | w_ g intensity plots for data
¢ BB MASS{DO_T12_C_b}[file: Temp
Il BarChart

E_]| mMeanMedian Scaling, ifs=r
¢ W™ DO_T12_D_a DO_T12_D(Biotin] Create gene list by data filtering...

o B mMAS5ID0_T12 D_al[file: Tem
|

' Yirtual array images for data

S S—— Quality Control || Correlation Matrix

@ Library E_]| Normalize... 'F T-Test with custom data options
K D converter Duplicate data sets AF ANOVA with custom data options
£ Gene Library Copy data sets for pasting elsewhere @, Hierarchical Cluster Analysis

%2 Pathway Library Studies ¥ [*a Principal Component Analysis

B3 Protein Library Tree options... 3 Support Vector Machine <dev. only=

il IFI Library - o -



Comparing multiple groups - continued

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

Assign data
into 3 groups

Assign Data Sets Into Groups

L
@ Gruup{ - CIJ:' n- CIJ:' == ™
Assign to New G@p/ Unassign Assign to... | Clear All Groups Swap Dyes
%‘,ﬁ | ~ Hyhridization SAMPLE 1 (WITRO DOSING 1| LABEL 1 |ARRAYTYPEMAME | SPECIES 1| ASEAY 1| CELLTYFE 1| SE
*F Filter-= -
1@ D0_T12_B_a DO0_T12_B Caompound C 0 1|Biatin Affy RT-1134 Rat InYitra  |Hepatooytes |hale
2 @ DO0_T12_B_h Do_T12_B Compound C 01| Biatin Affy RT-1134 Rat In%itro  |Hepatooytes |hale
3 @ D0_T2 < _a D0_T12_ Compound C 01| Biatin Affy RT-1134 Rat In%itro  |Hepatooytes |hale
@ D0_T12_C_h D0_T12_ Compound C 01| Biatin Affy RT-1134 Rat InYitro  |Hepatooytes |hale
5@ Do_T12_D_a Do_T1z2_D Compound 01| Biotin Affy RT-1134 Fat In*itro  |Hepatocoytes |hale
= @ DO_TZ D _h Oo_Tz D Compound S 01| Biatin Affy RT-1134 Rat In%itro  |Hepatooytes | hale
¥ @ D2 T2 _B_a Dz T12_B Compound C 2 1|Biatin Affy RT-1134 Rat In%itra  |Hepatocoytes |hale
g @ D2 T12_B_h Dz T12_B Caompound C 2 1|Biatin Affy RT-1134 Rat InYitra  |Hepatooytes |hale
9 @ D2 T2 C_a D2 T2 < Compound C 2 1| Biatin Affy RT-1134 Rat In%itro  |Hepatooytes |hale
10 @ D2 T2 C_h D2 T2 Compound C 2 1|Biatin Affy RT-1134 Rat InYitro  |Hepatooytes |hale
11 @ D2 T2 D _a 0Oz T2 D Compound C 2 1| Biatin Aty RT-1134 Rat InYitro  |Hepatooytes |hiale
12 @ 02 T12_D_h D2 T12_D Compound 2 1| Biotin Affy RT-1134 Fat In%itro  |Hepatooytes [ali—)

<]

3 uroups, sizes =[4, 4, 4]

Hext:vl::

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




Comparing Multiple Groups - continued

Select Dataset Group Assignments for T-Test | ANOWVA / Pairwise Tests §§
Test Type { Consistent with group selections )

‘o = M

i ANOVA O Pairwise T-Tests

Filtering with a gene list

Only include genes from gene list =all genes>»

Options for ANOVA

Gene identifiers to include

Genbank Acc Gene Wit ID LOCUSID [ | UNIGENEID GENEMAME
[_| CLONEID [ | GEN_DESCR_MFR. REFSEQ SPOTID
Data options

Subtract hackgrounds when present (raw datasets only)
Apply logarithm to expression values

[ | Exclude spots flagged as bad

< Back Do Tests K% 6




Comparing Multiple Groups - continued

ANOVA Results

File Selected-Spot All-Spots Advance: \S
GenbankAcc) Gene MirID | LOCUSID | GENENAME | REFSEQ SFPOTID F F Ratio |Mum Gr...[Total Bad Fl.. | Abs Fold C...|Fold Chang..|Diff Means ...| Grp1 Size |[Grp 1 Bad F.I
1 J70210 Ur0210_at 11787 Apbb2 MM_009686 (517087 0.6343 [0.47591 K] T2 T.397 T.397 TE7ES L) 1 IE
2 na3649 AFFH-MurF... (14102 Fas MM_007387 (5165597 01063 |2.8053 3 12 3.4635 34635 1.7922 4 4 |=]
3 M37aaeT AFF-Murll...[16153 1110 MM_010548 |516598 01621 [2.2421 3 12 25044 0.3993 -1.3244 4 4
4 M1ETE2 AFFX-Murll...|16183 12 516599 0.3822 [1.0405 3 12 1.3329 1.3328 0.4145 4 4
5 M258592 AFFX-Murll... |16189 14 MM_021283 |516600 0.4113 |0.8821 3 12 22239 2.2238 115831 4 4
5 221490 L22180mR...| 20209 Saaz 516814 01353 |2.51591 3 ] 2.0445 2.0445 1.0318 4 4
7 L 42293 L42283mR...| 20652 Soatl MM_009230 (516838 0.9597 |0.0413 3 12 1.1801 1.1501 0.251 4 4
2 J02791 JO2791_at  |24158 Acadm MM_016836 (516751 0.0011 159787 |3 0 16787 0.5857 -0.7474 4 I
] J20643 U20643m... (24189 Aldoa 170148 0.034  |5.03592 3 1] 1.4411 1.4411 0.5271 4 I
10 ME0322 MEO322_at (24192 Akrlbd MM_012498 516918 0.0036 111748 |3 8 2.02499 0.4926 -1.0214 4 4
11 ME0322 MEO322_g.. (24192 Akrlbd MM_012498 516919 0.0535 41123 3 12 40823 0.245 -2.0294 4 4
12 M2E647 M2BEAT_at (24211 Atplal 516884 0.2325 [1.7231 3 12 1.621 0.6169 -0.6969 4 4
13 M2EE47 M2BEAT_g.. (24211 Atplal 516885 0 T25941 |3 0 1.7933 0.5576 -0.8426 4 I
14 030049 Da0048exo... (24212 AtplaZ 516727 0.0842 |3.2988 3 12 1.4824 0.6746 -0.568 4 4
15 M2E648 M2B648_5.. (24213 Atplal 516886 0.2385 |1.6855 3 12 23333 0.4286 -1.2224 4 4
16 030048 DA0048exo.. 24214 Atplh2 516725 0.062 |3.8483 3 12 24469 0.4087 -1.281 4 4
17 030048 Da0048exo.. 24214 Atplh2 516726 0.0323 |5.1517 3 12 31855 0.3138 -1.6715 4 4
18 L14680 L14680_at (24224 Bcl2 MM_0165393 516803 0.4515 |0.B686 3 12 1.6661 1.6661 0.7365 4 4
13 L14680 L14680_g_.. 24224 Bcl2 MM_0165393 516804 0.57058 |0.5969 3 12 1.2519 0.7988 -0.3242 4 4
20 Z50051 Z50051_at [24235 Cdbpa MM_012516 |517239 0.0018 [13.5576 |3 0 1.8727 0.534 -0.9052 4 I
21 #13933 H13933_s_..[24242 Calm1 5817136 01177 |2.7397 3 0 1.3836 0.7227 -0.4684 4 I
22 M11670 M11670_at (24248 Cat MM_012520 (516842 0287  |1.3936 3 0 1.3653 0.7324 -0.44492 4 I
23 AAHIET149  |rc_AAHIET.. (24248 Cat 517330 0.73 0.326 3 12 1.6428 1.6428 07162 4 4
24 AAHIET149  |rc_AAHIET.. (24248 Cat 517331 0.3518 |1.1758 3 0 1.1945 0.8372 -0.2564 4 I
25 MEOT53 MBOTA3_s5.. |24267 Comt 516920 0.0014 [148522 |3 0 2.2705 22705 1.183 4 I =
q] Il | [»]
1031 genes
Significance Filtering
® PValues < [105 [ gwthoutadiustie ] User can further filter the results by setting
O Target Faise Discovery Rate (FOR: || criteria like P value, fold change, etc.

) Select # genes |b3r lowest p-values | - |

‘ Apply Filters || Clear Filters ‘

| P-Value Plot H Create Sig. Gene List H il HCA H 23 PCA || K K-Means H i/ Volcano Plot




Comparing Multiple Groups - continued

Select Dataset Group Assignments for T-Test F ANOYA / Pairwise Tests
Test Type { Consistent with group selections )

e e X

) ANOVA (ﬂpairwiser_mgts Options for Pairwise|T-test

T-Test Options

@ Pvalues from dist.: | ® Welchttest ) Simplettest () One classvs. mean:

{1 Pvalues from permutations: = ' Al (® Limit to:

Filtering with a gene list

Only include genes from gene list =all genes:=

Gene identifiers to include

Genbank Acc Gene MiT ID LOCUSID [ | UNIGENEID GENENAME

[ | CLONEID [ | GEN_DESCR_MFR REFSEQ SPOTID

Dataset Naming Data options

Hyhridization names are always included. Subtract backgrounds when present {raw datasets only)

add sample name(s) to hybridization names

[ ] add dye name(s) to lwbridization names

Apphy log (base 2) to expression values
[ ] Exclude spots flagged as bad

< Back Do Tests




Comparing Multiple Groups - continued

Pairwise T-Tests Results

Results Filtering

Filters: p < Fold Change > Mean Channel Intensities >

Apply
Group 1 vs group 2
G 1 Pairwise T-test result
rd samples)
1031 spots Grp 2
[ 1vs2 E (4 samples) Clicking one of t
1031 spots 1031 spots Grp 2
1vs 3 2vws 3 (4 samples)

Group 1 vs group 3 Z

N

of the comparin
Next slide.

e three group

button will bring the detail table

result. See

Gene List Creation

Place in experiment |[Affy_Rat_MASS_onby

Sort results by |P -

Group 2 vs group 3
- | , with foraly: |

@ Ascending ' Descending

Prefix gene list names with {optional): |

Include gene list sizes in names

Create Gene Lists




Comparing Multiple Groups - continued

g

rnup 1vs Group

s

File Selected-Spot All-Spots Advanced

Genhank Acc| Gene MirID | LOCUSID | GEMEMNAME | REFSEQ SFOTID -~ M1P  |AhsFold C.. |Fold Chang. [Total Bad FI.| Grp1 Size | Grp 2 Size [Bad Flags .. |Bad Flags .. |C
1 AABO04TE  |rc_AADS0D4. . (114450 Cited2 51737 I 1.8154 1.8154 I 4 4 0 I =
2 AlDD7E20 re_AIDDT82... (301252 Hspch 517371 I 1.6564 1.6564 I 4 4 0 I 0=
3 HE4686 Aa4686Ccds.., (24517 Junh 171456 0.0001 2.2916 0.4364 1] 4 4 0 1] -
4 1J48552 1J48592_at 25466 I11rap MW_012968 (517061 0.0002 1.7567 0.5652 g 4 4 4 4 -
[ 545352 545352 _at (3012452 Hspib MW_00100.. (516965 0.0003 1.6825 1.6925 I 4 4 0 I a
G J03914 J03914cds... (24424 Gstm2 MM_177426 (516763 0.0003 14612 0.6614 I 4 4 0 I -
7 YOTa34 YO7534cds.. (301517 Cyp27al 517225 0.0004 1.71749 1.71749 I 4 4 0 I a
2 AFOB1503  |AFO081503_.. 60371 Birc2 16567 0.0004 5.9772 5.9772 g 4 4 4 4 2
i 583436 583436 _i_at (287029 Gstki MMW_181371 (516977 0.0005 1.54451 1.5451 3 4 4 1] 3 a
10 H70369 HFO36Y9_s_..|84032 Col3al 517192 0.0005 36268 0.2757 g 4 4 4 4 -
11 M20629 M20629_s.. (24346 Es2 516864 0.0007 1.6922 0.591 I 4 4 0 I -
12 J12187 12187 _at (83521 Rrad MM_053338 (517002 0.0008 2.6198 03817 g 4 4 4 4 -
13 1J33314 1J33314_at 25433 Pak3 MW_019210 (517023 0.0009 30234 0.3308 g 4 4 4 4 -
14 ABOOB424  |ABOOB424 . (24303 Cyp2di3 MMW_173093 (516517 0.001 1.69 0.6289 I 4 4 0 I -
15 M31363 M31363m... (24812 Sult2al 516894 0.0 58238 01717 g 4 4 4 4 -
16 04733 J04733_s.. (B37490 Cyp2c23 5164989 0.0012 1.8756 0.5332 I 4 4 0 1] -l
17 .e.I:'nﬂua AFN13144 171109 MisHs Bl 133578 [R1AA33 nnniz 2 207R nalm n 4 4 il n | -ll
Ll IIl »
1031 genes

Significance Filtering

® P Values < |withnut adjustment ‘v|

i) Target False Discovery Rate (FDR):

) Select # genes ‘hylnweﬂ p-values |V‘

Mean Channel Intensities > Bad Flags <= J

Abs Fokd Change > ||

‘ Apply Filters | | Clear Filters |
| P-Value Plot ‘ ‘ Create Sig. Gene List || rF'F;, HCA ‘ ‘ ﬂ PCA | ﬁ K-Means J Volcano Plot

10







« Why use VennDiagram:

VennDiagram is a tool that visually displays the number of common
characteristics among 2~3 gene lists.

« How to get Input to VennDiagram:

<1> Gene List saved in ArrayTrack (the most popular usage);
<2> List saved on your local machine (can be gene/protein/metabolite list);

 Functions associated with VennDiagram:

<1> Common Genes: based on different gene IDs (GenBank accession #,
RefSeq, and etc)

<2> Common Pathways: based on KEGG and PathArt

Advanced: across different omics data, such as a gene list from microarray

experiment, a protein list from proteomics study, and a metabolite
list from metabolomics study

<3> Common Gene Ontology terms:
<4> Compare two array types:



Common Genes

- Two ways to input to VennDiagram :
<1> when gene lists have been saved in ArrayTrack:

o [0 Affy_Rat_MASS_only

9 ] Gene Lists
2 1230ene_Vyelch_PO.0S
Z 128gene_simpleT_F1.4
z 134ngene_Permutat_Fi-
: M 9multiGroupsanovg | Rename
I 254gene_2-AMOva_po| Delete
S SAM1T13FDRO.0SFT A Move To (New) Folder
z Topic 1:123genemAS5] Move Out Folder
o J8 D0_T12_E_a DO_T12_E[Ei
o ™ DO_T12_E_b DO_T12_E[Ei
o= . DO_M2_C_aD0O_T12_C[Biotin]
o | DO_T12_c_b DO_T12_C[Bintin]
o |8 D0_T12_D_a DO_T12_D[Biotin]
o | DO_T12_D_b DO_T12_D[Biotin]
o= . D2 T2 _B_aD2 T12_B[Biotin]

- EE A s L ma TaA AR

Right-click the
selected gene lists.

BU P g g I

Copy Genelist For Pasting Elsewhere

F Locus ID
GeneMame

| By Pathway
| By GeneOntology

GeneBankAcc

REFSEQ 123gene Welch F1.5P0.05 128gene simpleT F1.5 P0.05
Spot ID 123 128

When genelists come from the same chip,

Manufactory ID and Spot ID are preferred, v
otherwise use LocuslID or other listed gene IDs

134gene_Permutat F1.5_P0.05
134



<2> when gene lists are saved in local machine:

Tnull Export Help
Visualizations 4 m\ﬂnual Array Viewer
Quality-Control ¥ # Scatter Plot
Normalization M 4 Mixed Scatterplot (5 venn piagram
Analysis » s MA Plot fDlagram rDaiaInpul |
Preferences... e, Rank Intensity Plot Match By ® CommonlID ' KEGG Pathway ¢ PATHART Pathway (' GeneOntology
Convert Affy cel file to expression
o il Cross-Dataset Gene Barchart... Set A: [17aweich_t_2rold_p0.0s || Open File | or ‘ Paste ID
Split File By Columns @VennDiagram ==5
- — = h genelist_na... expid genebankacs genenarme locusid fald pralue  ranl
& visualization Tools 17 4Welch_ . [272 EC021483 [2410030J0...[70012 3525 00 12
#F Scatterplot 17 #Welch_ [272 122452 Dst 13518 2.0276 001 13
19 Mixed Scatterplot 17 #Welch_ . [272 MM_013490 [Chka 12940 26504 0011 14
17 8Welch_ [272 AF104033  [Elowll 7 &5 2.0794 0012 15
;hlp?\nzlaoltmravwewer 1) Launch from TOOI panel 1‘?|d‘|.'\fnlr~h 279 bl nm?ma enf 2440 I ATA1 nrtd 16
y A
'T;Ranklntensianlot » or T00| pu“_down menu Set B: [187welch_t_1.5f0ld_p0.01 II_J/OpenFile |or ‘ Paste ID
lill BarChart
@V Di rr[:( & Choose Data File for lmporting genelist na... expid nenebankace gegename locusid fold palue ranl
Enntiagra —— p—— 1aTvWelch_.. 272 BCDZ5818_[Tgflct 200038 |.4578 0079 157
i i 187Welch_[272 mW_020010 [fps 13121 3.8849 008 156
g e 187Welch_..|272 2008356 201010941, 75610 18066 [E] 15¢C
[ venn biagram [ [ e pmons 187Welch_,.[272 rM_03250 [Hamp j&a 1404 008 160
Diagram IT'DataInpul ‘ » 1‘ Tieleh T bt napfRa [ReOnz11 705 1A1F nn 151
y 4
MatchBy ® CommenID () KEGGPathway (' HATHART Pathway (' GeneOnto T SetC: [z02welch_t_test_Poghs /|| Open File | o5 | Dpaste ID
I E y 4
Set A: OpenFile | or | PastelD - genelist_na... expid  gMenebank genenarme locugic fold pvalue  jranl
l ! I—J B el 202Welch_[272 / [Eco24 BC034753 234258 1.2533 0042 16€
202welch .. [272 4 |nm g#39030 [Rbbpd 19846 1.2717 0042 167
o o o anawelch_ 372 4 |afanczs [2610426 07 07 nn4z 16E
2) Elther Open a gene ||St flle a02wieich_ 372/ AFIN_021475 |Adagee®el 58060 13644 0043 16E
‘)ﬂl‘)‘n'\fnlrh 7[[/ Rt 011200 ns7a [2Rand I 117217 nrnas 170
g [ |
or paste a list of genes
Select col or & le, then Draw Venn Clear Input
. Post List Of ID qJ
Set B: || Open File |nr| PW
a :
21788 - -
oz 3) Highlight gene column from loaded tables
29811 - I3 IT]
ooz and click “Draw Venn” button.
16658
12842 L
F0257 =]
SetC: \| Open File |ur‘ Paste ID =
Delimiters Option {check all applied)
[¥l'n [v] space [ [
[; [, cald
[] others

4




- Display original data for the selected sections

] SIGNIFICANT_GEMELIST

o= B

Yenn Diagram on SPOTID

e Fold change direction option
_ __ Only applies to genelists saved in ArrayTrack
consider fold change direction S
| consider fold change direct and fold info available. If gene id is same, but
with different fold change direction, then it
will be considered as different genes.

123gene_welch_Fold1.5_P0.05 128gene_simpleT_F1.5_P0.05
123 128

Save As Image
Color Chooser
Clear Color

Rename Label
Highlighted Data View »| ID only
Original data

134gene Permutat F1.5_P0.05

134 \
\
\

By clicking any sections from VennDiagram, the regions vx)i{l
be highlighted. Then right click to choose the options. One
option allows display the selected genes in the original data
sheet.

\

Input/Output Library GeneList

| [fH Chip Lib || £ Genes || 3 Proteins || % Pathways || v|

| GOFFA, H %) Orthologene

GENELIST_MAME * EXPID * | GENEBANKACC GEMENAME LOCUSID
7 Filter> [~ |
B 128gene_simpleT_F1.5_P0|650 AA108277 Hsp105_predicted 288444 |0
= 128gene_simpleT_F1.5_P0650 A4848268 soo721 |0l |
a 128gene_simpleT_F1.5_PO0.650 AAB48563 Hspala i Hspalh o
a 128gene_simpleT_F1.5_P0|650 ABO03400 Daot 114027 |1
B 128gene_simpleT_F1.5_P0.650 AF021935 Cdc4Zhpa 114116 |2
3 128gene_simpleT_F1.5_P0|650 AFO25670 GCaspb 83584 3
2 123gene_simpleT_F1.5_F0.650 AF025670 Caspb 83584 |2
a 128gene_simpleT_F1.5_P0|650 AFO31657 Z1p94 499095 |2
o 128gene_simpleT_F1.5_P0650 AF051043 Hmes 58964 |1
10 128gene_simpleT_F1.5_PO0.650 AF051943 Nme6 sg964 |3
11 128gene_simpleT_F1.5_P0|650 AF084205 Taok1 286993 |1
12 128gene_simpleT_F1.5_P0.650 Ad005424 Mapk? 114508 |1
132 128gene_simpleT_F1.5_P0|650 AIDDS5425 Mef2e 81518 1
14 123gene_simpleT_F1.5_F0.650 £1333083 Rerg 83574 |0
15 128gene_simpleT_F1.5_P0|650 D14014 cendl 58919 1|—|
ol El} i I ] ]
— —
] SIGNIFICANT _GENELIST o’ & IZI

InputiOutput  Library  GeneList

[ chip Lib || £ Genes || B4 proteins || B Pathways ||v| ‘ * | GOFFA, H ) Orthologene ‘

GEMNELIST_NAME * EXPID * | GENEBANKACC GENENAME LOCUSID
T Fiiter> |~
1 123gene_welch_Fold1.5_P0.0650 L26267 ki1 81736 |QF _|
2 123gene_welch_Fold1.5_P0.0650 L15079 Alcha 24801 |QO |
E 123gene_welch_Fold1.5_F0.0650 D87336 Eimh_predicted 187552 |P7 |
a 123gene_welch_Fold1.5_P0.0650 07365 Gpixt 24404 |Q
5 123gene_welch_Fold1.5_P0.{650 M55534 Cryab 25420 |P2
s 1230ene_welch_Fold1.5_P0.0650 02732 Himox1 24451 |Q5
T 123gene_welch_Fold1.5_P0.{650 E00776 Cyplal 24206 |PO
e 123gene_welch_Fold1.5_P0.0650 AAB48563 Hspala if Hspalk a
o 123gene_welch_Fold1.5_P0.0650 AAS18E04 Hspala iif Hspalh @
10 123gene_welch_Fold1.5_P0.0650 75029 Hspala 4472 |@
11 123gene_welch_Fold1.5_P0.0650 U01344 Hatt 116631 |P5
12 123gene_welch_Fold1.5_P0.0650 M39169 Rps6kal 81771 |@
12 123gene_welch_Fold1.5_P0.0650 Am108277 Hsp105_predicted 288444 |Q
14 123gene_welch_Fold1.5_F0.{650 AI228655 Ctdspi_predicted  |363240
15 123gene_welch_Fold1.5_P0.0650 D16478 Hadha 170670 |Q
18 123gene_welch_Fold1.5_P0.{650 A103306
17 123gene_welch_Fold1.5_P0.0650 E00717 Cyplal 24296 |PO ~|
kit ] I [r]

1

77 Chip Lib ” £ Genes || 83 Proteins || % Pathways ||v|

* | GOFFA ” ) Ortr

= | GENELIST_MAME * EXPID * | GENEBANKACC GENENAME m
SF Filter->
1340ene_Permutat_F1.5_FP0.1650 AAI0B2TFT Hsp105_predicted 2
134gene_Permutat_F1.5_F0.1650 AABAB26E 3
134gene_Permutat_F1.5_PO.1B5S0 AABABSES Hspala/ Hspalb
134gene_Permutat_F1.5_P0O.1650 ABOO3400 Daol 1
1340ene_Permutat_F1.5_FP0.1650 AFD21935 Cdcd4Zhpa 1
134gene_Permutat_F1.5_FPO0.1650 AFD25670 Zasph 8
134gene_Permutat_F1.5_PO.1B5S0 AFO25670 Casph 8
124gene_Permutat_F1.5_P0.1650 AFOMB57 Zfha4 4
9 1340ene_Permutat_F1.5_FP0.1650 AFD51943 MNmeg a
10 134gene_Permutat_F1.5_PO.1B5S0 AFO051943 MNmeB 5
134gene_Permutat_F1.5_PO.1B5S0 AFO084205 Taokl 2
1340ene_Permutat_F1.5_FP0.1650 AJ005424 Mapk? 1




Common Pathways

Using VennDiagram, the common pathways shared by two or
three lists can be identified. The lists could be genes from
microarray study, proteins from the proteomics study or
metabolites from metabolomics. Please see Topic 6 for
uploading the protein and metabolite list.

At this point, ArrayTrack provides KEGG and ParthArt
pathways. Thus, the common pathways are separately identified
for KEGG and PathAurt.



<1> Input: Right-click the selected gene lists, choose VennDiagram by Pathway/Kegg

] ArrayTrack Testing

Database Library Tool Export Help

@ |§{@ New Exp / : Venn Diagram

o [ Affy_Rat_MASS_only Diagram | Datalnput |

9 [ Gene Lists

G MatchBy ) CommonlID ® KEGG Pathway (' PATHART Pathway () GeneOntology
Mz 123penes_MASS_1 Sfold_po.0

M= 128gene_simpleT_F1.5_PO.O

ME 134gene Permutat F1.5 PO.0S Set f: [123genes_MASS_1.5fold_p0.05 || ovenfile |or | Pasten | [Locusip v
Mz 44gen Open
BB Topic | Expog ;T .| EXPID [GEMWEBANMK.] GEMEMAME | LocUsiD FOLD PYALUE  |[RANKING ..|GEN_ID_M..| !
- g s |50 4172097 |Hsfl 79245 NEE 0116 110 rc_AINT209. |51
~ E DI_T1Z_f Rename <640 A172087  |Hsfl [ 79245 H547 006 111 re_A17208_ |51
o 8 00_T12_§ Dpelete s |50 A17E472  |Etfdh 205143 Han7 0175 112 rc_ANTEAZ |51
o I DO_T12_{ Move To (New) Folder s_..|50 A1TRESE  |Hspbi \[24471 1/6389 0052 113 re_AITERS..[51°
=3 RAN FLibrleleF ek | hil 2 L L eREAr e ROAT N2 114 re S17272047 A1
o I8 DOU_T12_1 mMove Out Folder T
o M DO_T12_ copy Genelist Fof Pasting Elsewhere : SIS || - | | o | ‘LOCUSID | ‘
SRt PO pen File or aste -
i = Db T fennDiagram ' * ByCommonlD |F:I
o D2 _T12_B_FUZ_TTZ_B[BET0m 7 T - =
j_J R R = | By Ratiiy; i 1% NanE|/LocusiD FOLD PYALUE  |RANKING ..|GEM_ID _M..| !
l Il Y - By GeneOntolo By PATHART 24471 X102 00ez 118 rc_AITEES. |51
e A D B L e e B D B M1 280ene_s_TA%0 AZTHIET  Mapkapka_[|315994 1\6524 0159 118 rc_Al22947 |51
@ Library M1 28gene_s..|540 AI220655  |Ctdsptpr. | [363240 1]5386 0001 120 rc_AIZZA65. |51
K 1D Canverter il ne_s..|R5T Al230728— [Tpst2_pred.\|288718 1/E781 0008 121 rc_AIZ3077. |51
% Gene Libran . . na_o AGAD LT 254 hdanlid NGRS ETAA fatelete] 193 b A17217F 51
"' Highlight common| | i
iE P athway Likjrary Il
B protein Lbrin_OCUS ID then cliek %efermutatﬁ.ﬁ_muﬁ || openfile |or | Pasten | [Locusi |~
ipi IP1 Library -
- Draw Venn nf|:
(%) Orthologend LIQ?lEa € butto || MlcENBLIST .|  EXPID  [GENEESK.| GENENAME [ /LoCUSID FOLD PYALUE  |[RAMKING .. |GEM_ID_M..| !
“ | GOFFA Library N 3dene_... [650 4171243 ~nreq /206883 \6352 0 118 re_AINT124.. |51
[ Chip Library 13dgene_.. |B50 A1TIG30 |Mapkld BG4 116128 015 120 re_ANT163.. |51
e T e e A A 134gene_.. |60 Al7I097 Hsfl 74245 1’5T49 0 121 re_A7208. 51
@ Tool 134gene_ . |B50 4172097 |Hstl 79245 15274 005 122 rc_AINT209. |51
2 12dnang =LA L1 TEADT Etfrih Lx L B, e A =y e nl 4.99 e LI TEREAD a1
_p/’AnaI\,fsm 1| I
T T-Test
EANOVA Select column for Eachtahle,theq Draw Venn T Clear Input |
P Povaliue Plat




4
¥

<2> Display Pathway: Show common Pathway by right-click of the highlighted green

area of the VennDiagram.

PuUe aul
uisijogela

yied

/
| 5
Database Library Tool Export Help
] venn Diagra 5] sysToxTable By KEG
Diagram rDataInput | / | u"}-:
pvalues < calculate p within: o E
4 Different colors represent
B different gene lists.
2B
P=1E-2 1 l[bc SAPK \:n:n:a D.Il"i.r.ﬂ! st norvegions (ret)
123geneP0.05F1.928gene_simpleT_ 14 — i ; rath
78 [ ]
] e T
8§ 3¢ EE° g T ¢ i E &z
S 33 zgR g% L 82 85 325§ 3L
S &3 = ] g E s33 8 =3
=2 = = =
X 3 o E
2

Save As Image
Color Chooser

fejaLl aulLIne)o

—
() Adm
—

Clear Color ¥
Renamelabel |  l==¥. . . P | R . T .\ Y
13dgene_Pern ;ﬁghgmﬂaga:ia@wm h ename [ | Display sumiyaghtable
123geneP0....|P 123geneP ¥ !Qagene si..|P 128gene_... ﬂgene Pe.. /P 1 34ﬁne L
.| & 81718(Cd...0.1489 4 81718(Cd...0.1536 4 81718(Cd...0.1606 e
... [+ 28355(Ste) 0.1826 4 25355(Ste) 0.1882 4 25355(Ste) 0.1966 =
4 81736(MT...0.02565 4 81736(N1...0.02859
4 25403(Nf... 4 25403(Nf...
4+ 81515{Lyn) 4+ 81515{Lyn)
12 + 2
i0...| 1+ 2 ...0.8862 12 ...0.8944 1T+2 ...0.9055
... 4 81747(Pik...0.4976 M 81747(Pik...0.5003 A 81747(Pik...0.5264
.| T+ 83584(Ca...0.08118 4 83584(Ca...0.08631 4 83584(Ca...0.09371
4 24842(Tp... 4 21842(Tp... 4 21842(Tp...
. | 4 58964(N...0.2183 4 58964(N...0.2293 4+ 58964(N...0.2459 =

4 25493(N(...0.03337
1 B1736(Nf... 1

1 21515(Lym) o — i
2

Double click record on table
to display pathway map
(genes are highlighted)



<3> Display Summary: Select check box to show summary table for Common Pathway .

/

{[ £ syffoxTabie By kGG

SysToxTable By KEGG

P=1E.2 —

183
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ydsoyd

Ay} pue

log{Significance)
.Lu { ﬂ
1jogejaL
ouehg

uoneptioydsoyd
alupin

11}

pue JuaLoL]

HOl1w
AU
@91
~—+
w

>
D

Aemyyed
Auleutis
Aemyied
Buleufiis
Aemyied
uJ!wpeJﬁlp auaud
nurnuuﬁmg

Aueums

wIsIjoge)aw
aujue|y-ejaq

LI2NA] ‘aule,

¥ 123gene_Welch_F1..| mifni 123gene_ % | 128gene_simple..|mini 128gene_si® ¥ 34gene_Permut...| mini 134gene_P..
110 0.1877 1/10 0.1961 1/10 -
Display gene namem ma({KEGG) 4/56 0.02673 4/56 0.03122 4156 1
rginine and proli... 0.5067 1/35 0.5185 1/35 0.5357 1135 ||
Title ¥ 123gene_Welth_—F T23gene_wel ype Il diabetes ... 0.1953 2i41 0.2054 2ia1 0.2208 2041
TOR signaling p... - 56718(Frap1)  0.06865 1/98 0.8737 1/98 0.886 1/98
4 8177 1(Rps6kal) 127 0.4305 127 0.4462 1127
4 83785(Vegfa) 1/69 0.7653 1/69 0.4416 2/69
eta-Alanine met... - 81656(Dpyd)  0.04361 2129 0.1184 2129 0.02342 3129
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— 1111 0.2045 1111 0.2135 111
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+ 50658(Mapk9) 2133 0.1464 233 0.03291 533
1t 58919(Ccnd1) 1/55 0.6841 1/55 0.7017 1155 =
aline. leucine an... 4 79244(Hsd17h4) 0.1387

P value 1/55" For pathway “Phosphatidylinositol signaling system”,
55 genes are found in gene library for this pathway
1 gene is found in this genelist.



<4> P value cut: calculate p by Fisher Exact Test.

Venn Diagram :
l/ Diagram r Datalnput |

pvalues < calculate p within: ) arraytype

Venn Diagram

agram | Datalnput

values < |D 05 calculate p within: ) arraytype @ library|
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14 81736(Nfkh1) 14 83584(Casp6) M+ 83584(Casp6)

1 34gene—PermUtat—F1 5—P°°5 1t 83584(Casp6) i+ 293190(LOC... 1t 293190(LOC...
134gene_Permutat_F1.5_P0.05 22 lioma(KEGG) 1 24605(Nras) L].uzan? I+ 24605(Nras) [0.02673 i 24605(Nras) 0.03122 =

80
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Bt rearvagea (rat)
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N

logiSignificance)
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Display gene name [_| Display summary'hle

Title 123gene_Welc...P 123gene_.. A |128gene_simp..| P 128gene_si... |1 34gene_Perm..JP 134gene_FPer...
APK signalin... |& 2447 1(Hspb1)[1.143E6 b 24471(Hsph 1)2.411E.6 |4 2447 1(Hspb1)1.992E 6 |
4 24472(Hspa... 4 24472(Hspa... 4 24472(Hspa... =
M+ 24605(Nras) 4 24605(Nras) 4+ 24605(Nras) -
Mt 24842(Tp53) 4+ 24842(Tp53) M 24842(Tp53)
1 25625(Tnfrs... 4 25625(Tnirs... 1+ 25625(Tnfrs...
M+ 25717(Tgih3) 4 25717(Tgib3) 4+ 25717(Tgth3)
Mt 50658(Mapk... 4+ 50658(Mapk... M 50658(Mapk...
M+ 81649(Mapk... 4 81649(Mapk... M4+ 81649(Mapk...
Mt B1736(Nfkb1) i+ 81736(Nfkb1) M 81736(Nfkb1)
4 81771(Rps6... 4 81771(Rps6... 4 81771(Rps6...
4 81810(Tgfbr... 4 81810(Tgfbr... 4 81810(Tgfbr...
1t 83584(Casp6) 4+ 83584(Casp6)| 1+ 83584(Casp6) A




Common pathways:
Advanced: shared by the genes, proteins and metabolites

VennDiagram can also be used to find common pathway based on gene list, protein list and metabolite
list. Rank of significant of P is displayed in summary table. Click individual KEGG pathway which

links to KEGG website.

.7 F Ay . =

Database Library Tool Export Help

”%{%NewExp

Ll

Venn Diagram
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= Xpol
Mz 132_Mq Rename
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] F'Iier{pD |_Copy-GeNeNsTror Pasting-Elsewhere 0.0 [843 MM_013003 [Pemt 25511 2479 “ > Genes
. - IGTHE5 Scd2 83792 oadf 0 14
B oPlier{g VennDiagram ¥ By CommonlD P[00 17817 30718 0 15 .
B Rna D By Path \ =1 ( : )
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. D Converter Fdps CREEL FO436E T3R5 e iE P .
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Common pathways:
Advanced: shared by the genes, proteins and metabolites

Venn Diagram
l/ Diagram |/ Datalnput |

pvalues < calculate p within: _ arraytype @ library
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Save As Image B L
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Common pathways
Advanced: shared by the genes, proteins and metabolites

Double click a record from table, or highlight a record from table,
right click and select “Show Pathway Map” - > “For All Columns”

- o
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Display gene name [_| Display summary table
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Nitrogen meta... || 24957(Glul) 1.836E-5 4 24399(Glud1) 5.919E-4 1 56-40-6(Gly...5.641E-4 — j 3531 ] .
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1 246266(LOC... K save T e A0 L Seniastenee e T ritinn
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Datg | | Hmln ..... o

|
1
For All Columns
For gene_P0O.05F1.5_339
For protein_P0.05_368
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Common Gene Ontology terms

GOFFA (Gene Ontology For Functional Analysis) Is a specific
GO-based tool implemented in ArrayTrack. The common
GeneOntology function identifies the common Gene Ontology
terms shared by two or three gene lists. Identification of the
common Gene Ontology terms is similar to the procedure used
for determine the common pathways. The common biological
process, molecular function and Cellular component terms are
presented in results tables.
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Highlight common LOCUS ID then click Draw Venn

f.?.# ArrayTrack Testing E| |EJFX|

Database Library Tool Export Help

- @ | ‘%@ Hew Exp | ] Wenn Diagram
= = | Di Datalnput
@ Database Contents e .M i |
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Right click the highlighted green area, then choose “Highlighted Data View”,
selecting Common GO tables (all table, Biological Process, Molecular
Function and Cellular Component)

[ venn Diagram

l/Diagram rDataInput |

[ SysToxTable By GeneOntology
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Save As Image
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[ Chip Library

Compare two array types

Chip | Comparison | Summary

(@) specify Array Type:

[ A-AGIL-2
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Affy HG-U133A Affy HG-U133A

22283 22277

Save As Image

Color Chooser
Clear Color

Rename Label
Highlighted Data \iew | 1D only
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Data Explorin




Data Exploring Tool

ArrayTrack provides some tools for data
analysis. These tools can be accessed

from the Tool panel, pull-down menu or
database panel.

This tutorial will cover Principal Component
Analysis (PCA), Hierarchical Cluster

Analysis (HCA), Correlation matrix, Scatter plot
and K-Means.



Principal Component Analysis
(PCA)

Select dataset, right-click, choose Analysis ->Principal Component Analysis
Right-click the selected data, choose “Analysis “ ->PCA

Eﬁ Database Contents ol
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¢ OO Affy_Rat_MASS_anly
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PCA - continued

L pCA Options

@ Centered ) Auto scaled
Gene List Filtering

Only include genes from gene list:

<all genes>

Match against the gene list using gene identifier:

0Ok N Cancel

/

=all genes=>
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Final removeallB6Flag_693[1/86 flags P] in exp. "CdRatU34"
{(1L_CTR ws_L_CFYinexp. "MAQC_Rat_AFX2"

/

The user can ch
gene list to appl

< Qlll [[»

DSe a specific
PCA

|4




PCA - continued

This is the PCA 2D view. Click 3D view button will bring out the 3D image, see slide #7.

PCA 2D Viewer M=1E3
Score Plot BE1 ~
3O
o o pc2 | v
DO
% 0O O
O
5
O
o )
1] PC 1 31781

Relative Variances |/5|::ures 'Eigewalues Loadings

=2
[
o0

[
—-
]

Relatlve Yarian

0.09-



PCA - continued

- _PCA 2D Viewer [_[=5]x]
PC 1
Score Plot . =
- o) fl - " Plot Details E
= 3
= | Symbol: Size:
| Ox 10
— OeLmA pc2 ||
o U SAVAL AEaRE |
D ]
of © o ol _I=[»XPK[E
1% B e
; o oK@+
- rraversampes
Plot Details... % g
Backgroud Color... : | OK || Cancel ‘
Oo Save as image...
1] =Tl .73
(Ralati\re\fariancescr Scores DEigemralues rLuadings
FCA PC2 PC3 Fis4 FCAH PCE PC? PCE PCY FCA0 FC11
-13.136 3.947 3134 1.297 2.484 11.76 -5.345 -1.08 -8.292 0.949 -0.407
-11.549 3.597 -1.6849 16.14 5.58 -5.7449 2.821 2,344 0.857 -0.187 0.441
-5.5349 -11.671 -f.403 2.851 -6.052 2.037 1.758 -11.808 3318 0724 -0.322
Do_ -6.705 -11.984 -7.081 -2.6591 -7 342 -G.021 -5.543 T.589 -4 TR3 -0.671 -0.048
Wo0_T12_D_a -217 -9.326 13.047 -4.605 4.444 -1.862 3.817 -0.383 -0.308 -2.452 T.788
O0_T12_D_b}log2 . -2.845 -5 368 11612 -3.754 314549 -2 161 1.261 1.2598 2 468 5285 -8.243
D2 T12 B_altlog2 .. -B.634 f.053 -3.472 -4.17 0839 4053 -6.029 3474 11513 -3.388 1.007
D2 _T12_E_h}log2 ... -9, 966 17656 -0.763 -7.365 -0, 785 -5.6 G369 -2.737 -2.731 -0.009 0.071
D2 T12_C_allog? . 13.367 1.883 -10.183 -4.743 11.382 -4 86 -5.238 -4.328 -2.11 2187 05584
D2 T12_C _bilog2 . 11.085 -2.782 -9.51 -1.2E5 1.33 7G58 11.508 5969 -0.231 0466 -0.541
(D2 _T12_D_a}log2 .. 18.645 G006 5644 5.048 -7.659 0922 -3.804 1.281 1.659 6.975 3686
D2 T12_D_bilog? . 17.447 2 5664 3157 -2.381 -0.482 -1.616 -1.6149 -1.88 -4 9549 -4.0148

Under Score tab, there is the table displaying the scores for all the hybridizations. Select some
Rows, the corresponding spots in the PCA plot will be highlighted. Right-click those spots
Choose Plot Details, the user can define the shape of the spots and color of the spot



PCA - continued

PCA 3D view

PCA 3D Viewer
[—ﬁ“———k {D2_T12_D_b} log2 Biotin [D2_T12_D] (17.4, 2, 5.7)
e
| pct |[+|lpc2 |~|lpcs |+
b
L
! o
e
il [ ] Show Dataset Names
@ L
7 ] ' :
L '¢' —— [v] Perspective Projection
B : T Choose New Color
| . Choose New Shape
Clear Selections
o . Select All 2D view || Reset Viewpoint
a - g
I,l-fr ~10 5 a_i I P &“\\ \ﬁewpuim »
iyl Axes »
f/;f_f— T symnolText Size
f i E b 1
(Helative\fariances r5cnres |Eigemalues rLuadings |
P G Fii3 FC4 PCS FPCE BET PCE
{00 _T12 B a}log? Biotin [D0_T12_B] -13.136 3.947 3.134 1.297 2.484 11.76 -5.345 -1.08) |~
{00_T12 B h}log2 Biotin [D0_T12 B] -11.5449 3.597 -1.6849 16.14 5.58 -5.744 2.821 2.344
{00 _T12_C_a}log? Biotin [D0_T12 C] -5.5349 -11 671 -G.403 2851 -G.052 2037 1.798 -11.808
{00 _T12_C_h}log2 Biotin [D0_T12 C] -6 705 -11.984 -7.081 -2.891 -7.342 -6.021 -5.543 7.589
{00 _T12_D_a}log? Biotin [D0_T12 0] =217 -9 326 13.047 -4 605 4444 -1.862 3817 -0.383]) (=
{00 _T12_D_h}log2 Biotin [D0_T12 0] -2.845 -5.368 11.612 -3.754 3.159 -2161 1.261 1.2498
{02 T12 B a}log? Biotin (D2 _T12_B] -0.634 G053 -3472 -417 0839 4058 -G.029 3474
{02 T12 B h}log? Biotin (D2 _T12 B] -9 9fF 17 BAA -0.7R3 -7 365 -A.TE5 -6 6 fi 364 -2737 [
{02 T12_C_al}log? Biotin [D2_T12 C] 13.367 1.883 -10.183 -4 743 11.382 -4 8f -5.238 -4 328
{02 T12_C_h}log2 Biotin [D2_T12 C) 11.085 -2.782 -9.81 -1.2645 1.33 T RAE 11.6049 5969 |-
q] 1 | [ »]




PCA - continued

PCA can also be accessed from T-test result

[ 1-Test Results
File 5elecied-Spot All-Spots Advanced
Genbank Acc| Gene Mt ID | LOCUSID | GEMEMAME [ REFSEGQ SPOTID P Absz Faold C...|Fold Chang.
1 r0z210 Ur0210_at 11787 Apbh?2 MR_O09686 (517087 05937 1.2286 1.2286 -
2 ME83649 AFFH-MurF... (14102 Fas M_O07987 (516597 02947 1.803 1.803 |I=|
2 M3TaT AFFH-Murll... (16153 10 M_010548 (5165598 05941 1.2663 078497
Ll M1BTE2 AFFH-Murll... (16183 Iz 516559 07404 1.0631 0.9407
5 h25802 AFFH-burll... (16189 14 MR_021283 (516600 09832 1.0107 0.9894
G L221490 L22190mR...| 202089 Saal 516814 08171 1.0811 0.925
7 L42293 L42283mR... | 20652 Soat MR_009230 (516838 06376 1.2605 078933
] J02791 JO2791_at  [24158 Acadm M_018986 |516751 06764 1.0673 1.0673
] 20643 J20643m.. (24188 Aldoa 517015 012587 1.2215 1.2214
10 ME0322 ME0322_at (24192 Akrlbd MR_012498 516918 08502 1.0432 09586
11 ME0322 MBE0322_q.. 24192 Akrlbd MR_012498 (516919 05189 1.432 0.6923
12 M28E47T M2a647_at 24211 Atptal 516884 06039 1.1337 1.1337
12 M28E47T M22647_g... |24211 Atptal 516885 09715 1.0058 1.0058
14 Daon4a Dan0d9exn...|24212 Atp1a2 516727 069593 1.0717 1.0717
15 M28E48 M28648_ 5. (24213 Atp1a3 516886 011599 1.9186 1.9196
16 Daon4s Dan048exn...|24214 Atp1b2 516725 04839 1.2729 0.7856 —
17 rmlnnas:e manndfeyn 747314 Atk F1RTIR 305 14007 1 45907 | Il
1 I b
1031 genes
Significance Filtering
® P Values < |withuut adjustment | - |
i) Target False Discovery Rate (FDR):
i) Select # genes |h'y lowest pvalues | - |
Mean Channel Intensities > Bad Flags <= J
Abs Fold Change > Advanced>=>
Apply Filters Clear Filters
P-\Walue Plot || Create Sig. Gene List || rF'F,],HCA [+ PCA \I) ﬁ K-Means \.!E Volcano Plot




PCA - continued

PCA from T-test result. Since data are assigned in two groups in T-test, here
The PCA 3D view automatically shows the two groups in two colors.

PCA 3D Viewer

b o 7 PC1 |v|lpc2 |v|lPc3 |v
:. [ ] Show Dataset Names
- .:I.. & o
i ] i
1 ® : Perspective Projection
@ :
e : 20 view Reset Viewpoint
e Bl ER \\\ ; P
i) i
4 il \\ : Symbol/Text Size
Zel ) jE —
__—;—f— A .
fi P

0.09-
DIIIIIPCII----




Hierarchical Cluster Analysis (HCA)

Select dataset, right-click, choose Analysis ->Hierarchical Cluster Analysis

@ Database Contents el

¢ ® ANONYMOUS
o [CJ Affy_Rat_MASS_only
o= [ Gene Lists
¢ W™ D0_T12_B_aD0_T12_B[Biotin]

¢ BB MASS{D0_T12_E_a; i
) Meanmedian Sc| Bl View data set(s) as wide spreadsheet - datasets side by side

¢ W oo_Tiz_B_bDo_T12| Export

¢ B [h;]_lﬂ*gh: {DDIQTL'E_Béb Comvert affy cel files to probe sets
eaniedian Sc| .

W8 0o T2 capo Tz R

o B Eﬂﬁgﬁ_{D_D -|-1£ 'S ; ' Virtual array images for data
E_]| Meanitedian Sc '

¢ oo Tz c poo Tz ) ]

o EH MASS(DO_T12_C_h ., Rank intensity plots for data

[ meanedian Sc| Bhl  BarChart

WS oo T2 D ap0o Tz Create gene list by data filtering..

o B MASSID0_T12_D_
E_]| mMeaniedian S

=

Actual array images for data <<Dew. Only>>

=

Quality Control

¢ ooz D pDo_T1Z2] ]
¢ BH MASS{D0_T12_D_h E_]| Normalize...
[ MearMedian St Duplicate data sets
e . D2_T12_B_aD2_Ti12_| Copy data sets for pasting elsewhere

¢ HH MASS{D2_T12_B_a Studies
! mMeaniedian Sc

- D2 T12 B hD2 T2 L, Tree options...

=0

b

-

T

¢ B MASS {D2_T12_E_b}

E_]| MeaniMedian Scaling, ifs=rM =1000.0 s=Median,sh={D2_T1Z2_B_h} |« §§

e 88 888 080 0 00000 e

@ Library

K D Converter -

VK T-Test/ANOVA
B sam.Test
{7 R-nterface

Correlation Matrix
'F T-Test with custom data options
A¢ ANOVA with custom data options

Principal Component Analysis
% Support Vector Machine <dev. only>
Do pairwise t-test combinations <<Dev. Only==

E K-Means




HCA - continued

£ HCA Options

[ ] Auto scale data Cluster sorted by value

Display heat map

Method Selection
i Dual cluster
Distance
i) Manhattan ® Euclidean ) 1r
LinkageType Select gene
' Single ) Complete  Average (' Centroid O Median ® Ward's list to filter

genes for

Gene List Filtering
(GoneLst Fteri> HCA

Only include genes from gene list:

=all genes= 7‘%

Match against the gene list using gene identifier:

Options for the branch labeling in
Dataset Naming / the hierarchical tree

Hybridization names are always included.
add sample name(s) to hybridization names

[ | add dwve name(s) to hybridization names

Ok Cancel




HCA - continued

ﬂ'} Hierarchical Cluster Analysis H C A resu |t
File Analysis

05 Link to Gene Library k| Gene Hame
= Z_ Change Tree Color... GeneBankAcc
333338883338 AR R bE R RS ] Change Missing Value Color... IPI Name
%%E%%ﬁ%%%%%% EE%%%;%%% Locus ID
B T = SwissProticc
Change Label Alignment... UniGene ID

h Change Label Font...
Change Line Width...
Change Color Scheme...

Right-click

Change Image Block Size...

% | Scale Down by Y
1| Scale Up by Y
|1 | Fit to Height

Custom Scale...
Branch Dendrogram
Branch and Subtable

Class Assignment...
[J Distance Scale

Save...

Save As..




HCA - continued

HCA can also be accessed from T-test result.

T-Test Results

Spot  All-Spots  Advanced

Genhank Acc| Gene wft D | LOCUSID | GEMEMAME| REFSEQ SPOTID F Ahs Fold G |Faold Chang. |
1 LIro210 F0210_at 11787 Aphh2 Mh_009626 517087 0.5937 1.2286 1.2286 -
2 M33649 AFFX-Murf... (14102 Fas Mb_007937 516597 0.2947 1.803 1.803 =
3 M3IFEa7T AFFX-Murll...[16753 1Mo Mh_010548 |516593 0.5991 1.2663 0.7847
4 MI1ETEZ AFFX-Murll...[16133 12 A16599 0.7404 1.0631 0.9407
5 M258592 AFFX-murll...[16139 114 Mi_021283 516600 049832 1.0107 0.98454
& L22190 L22190mR...|20209 Saaz a16814 0.8171 1.0811 0.925
T L42293 L42293mR...| 20652 Soatl Mi_008230 (516838 0.B3TE 1.2605 0.7933
b= J02791 J02T91_at (24158 Acadm Mid_016926 516751 067G 1.0673 1.0673
fe} LI20643 LI20643m... 24189 Aldoa a17014 0.1247 1.2215 1.2214
10 MED3Z22 MEOIZZE at (24192 Akribd Mid_012498 516918 0.84502 1.0432 0.9586
11 MED3Z22 MEDIZZE g.. 24192 Akribd Mid_012498 516919 05184 1.432 0.6983
1z M2BE4T M2BE4T_at 24211 Atp1al a16884 0.6039 1.1337 11337
13 MZBE4T MZBE4T_0. 24211 Atplal A16885 048715 1.0058 1.0058
14 0900449 09004 9exn... | 24212 Atplaz 16727 0.A993 1.0717 1.0717
15 MZEE43 MZBE48_5 . |24213 Atplai 516886 01194 1.9186 1.91486
16 090048 D90048exn... 24214 Atplh2 16725 0.4834 1.2724 0.7856
17 r:cinndn nqnndnnvli? 74714 .'J.fn1|h‘? A1RT 26 LT 14997 14997 | ’l"
1031 genes

Significance Filtering

@ P Values < \without adjustment v

i) Target False Discovery Rate (FDR):

) Select # genes |h3rluwes1 pvalues ‘v|

Mean Channel Intensities > BadFlags <= | |
Abs Fold Change >

| Apply Filters H Clear Filters |

A HCA D [=s PCA | K K-Means i/ Volcano Plot

P-\Walue Plot ‘ ‘ Create Sig. Gene List




Extensive Features in HCA

«Zoom in and zoom out but clicking@ or&
«Change the font and the color of the label for each branch of the tree.
*From the HCA plot there is a link to Gene Library according to the available IDs

&7 Cluster?

L Clusters
Ward's (Minimum variance) + (Nonnormalized data)

Ward's (Minimum variance) + (Nonnormalized data)

-3.873 3573

G457 G457

Link to Gene Library »
£ Change Tree Color...
13.606
Change Missing Value Color...
Logarithmic Selected Tree's Distance
L

QI DIOIOI n:.l.:nl .:DI n:.l DI Change Tree Height... coffenten DI DI U, ‘-’l
oi ool S Change Label Alighment... o e e e e o
e L g gy gy

el e SI BI Sl SI ol 4 Change Label Font... R L
oooooooon . coooooogg
?E-S;-EE;EQQ mm'ﬁ; ChangeLme‘.“\ﬁdth... EE?ESESE
QI Dlolol DJIEDI EDI D:ll DI Change Color Scheme... MMM WS o
[on B nw B a B | -

S — — — — ™ Change Image Block Size... — = =

L LA ML i L |‘:| F:I F:I F:I
Soreral = n =2 | Scale Down by Y =

4 | ScaleUp by Y 080102
== ) 14000
Fit to Height
= a 10550
i Actual Size AJ224441
Custom Scale... #7013
M24537
Branch Dendrogram % 28105305
Branch and Subtahle 24537
. LARAR
Class Assighment... 10139
[J Distance Scale kD139
L1853
Save... L1468
Save As... InvEsa_ R




Apply HCA and PCA to the external files

@ Tool

# Analysis Click HCA
¥ 1-Test | in the Tool panel
A2 arova '

= P-value Plot
rF'F',]1|Hierarchi|:aI Cluster Ahalysis

s PCA

@ Hierarchical Cluster, Analysis
File Analysis

F‘.."'E‘..»":]Ipen

Look In: |3 ABI

= | |

]

| o—
| O—

oo
(=]=]

|j| ABIl_release_notes.tx=t

D norm_ARBI_123_OHNorm.t=t

=

D norm_ABI_123_0ONormCorrelationMatriz.t=t

Locate the ex
file (.txt) for H

ternal
CA

File HName:

Files of Type:

Inorm_ABI_123_QNorm b

Data Files(*txt; *.dat)

Cancel

Dpenkj

EEE,
H K:MAQCMAQC Main StuchData For Distribution'&8Blmorm_ABI_123_ONorm.tx=t uz o E
1 c2 c3 o] C5 CE c7 o]
R GER_ID_M... SPOTID ABI_T_A1 ABI_1_AZ ABI_T_A3 ABI_1_Ad ABI_T_AS ABI_Z_AT| [~
R2 100002 1714884 17.02488 17.0441 171782 16.9365 171375 174682 |=
R3 100003 17148845 73609 73661 74556 T.A0A55 2773 70369
R4 100027 1714886 TANT T.E3IEG 817494 66137 82002 78693
RS 100036 1714887 13,1974 13.2351 13,2389 131324 13,2603 13.0781
RE 100037 1714888 148935 14 9050 16.0489 14 9609 147950 1548131
RY 1000349 1714889 11.9354 11.9240 11.9086 11.6201 12,2294 13.2302
RS 100044 1714880 8.58063 82.9938 754495 T.ATE 79214 89822
R9 100044 1714881 79688 Trav: 86306 BETE3 88094 89568
R10 1000481 1714882 741148 66148 7.52499 T.0600 77043 2.2117
R11 100052 1714883 8.41485 8.2960 7.8258 86270 90532 9.4526
R12 100057 1714884 109134 11.0480 11.3076 10 9061 111844 11.7861
R13 100058 17148845 16,1652 16.0787 16,1065 16.2256 16,3082 15.8447
R14 100080 1714806 86727 91548 8. TEED a.19456 7.8584 a.roaz
R14 100062 1714887 111413 101502 101074 103282 108342 10.0240
R16 100064 1714888 11.6938 11.7839 11.9324 11.4941 11 6186 11.6109
R17 100074 17148849 171972 17.1230 171107 17.0585 172746 17.5301||—
o D;1”!’-! | 100023 171 Aann 13 QRAT 12 0898 12 03ATH 13083 13 aa32 1‘?;!‘2?;1.':
Ready




Apply HCA and PCA to the external files — continued

Q‘J Hierarchical Cluster Analysis

File Analysis
' B K:MAQCMAQC Main Studh'Data For Distribution'ABlinorm_AB1_123_QMorm.txt
C1 c2 C3 C4 C5 ce | cr [ ces | |
R1 GEN_ID_M.|  SPOTID| ABL1_AI| ABI1 A2l ABI1_A3 | e
R2 100002 1714884  17.0288]  17.0441] 171782 f‘, Hierarchical Cluster AI’IEI"H’SiS(H b
R3 100003 1714885 73608 7 3661 7 4556 e
R4 100027| 1714886 7.a017 76369 B.1784 Header In First Row ~Method Selection Distance
R& 100036 1714887  13.1874] 132351 13.2388
R 100037  1714888] 148835 149080  15.0480 .
'.p‘ u
RT 100039 1714889  11.09854]  11.9240]  11.9096 Cluster Sorted By Value | ® Dual Cluster || Metric:
R& 100044 1714830 86063 £.0938 7 5405
GE 100045 1714891 vasss  77e72  seans | L) Auto scale data () HeatMap | [ LinkageType
R1D 100051] 1714892 74115 B.6148 75299
R11 100052 1714803 8.4185 8.2060 78250/ Row Label: ) -
R12 100057  1714894] 108134  11.0490]  11.3076 Option: |Ward's |v
R13 100058 1714885 161652 160787 161065 |C1 -
R14 100060 1714586 BETIT 51548 5 7660
R15 100062 1714897 111413  104502] 104074 (<Al |~ Max Limit:
R1B 1000R4| 1714888 116938 117838 119324 |~y
R17 100079  1714888)  174872] 1742300 171107 .
I =21} : ERwTatar=1"] 171AQ00 17 O5AT 13 00 12natal (G2 |MEIHI"'I|.,II'I"I ¥ Color...
Fl m
BB, C3 = Median Up:
C4 -
-
c5 |I'u'|edlan Color...
Ch Median Low:
7 :
.
ca |I'u'|edlan Cuolor...
co Min Limit:
C10 —
— -
11 - |I'u'I|n|mum Color...
OK Cancel




Apply HCA and PCA to the external files — continued

. I"'TII::]1 CIUSIBE2 i

Wrard's (Minimum variance) + (Nonnormalized data)

5.047

10.766

21.707

il

(e T e e Y B I I
e T e R S ¥ |

=] =]

The procedure for applying PCA to the external files is same as applying HCA.



Correlation Matrix

The correlation matrix function shows the correlation between column i and
column j of the original matrix. It is used to find out the correlation between two
groups of data in ArrayTrack.

Select data set, right-click, choose AnalyS|s -> Correlation Matrix

9 [C1 Strain_mice_two_Channel
o= [ Gene Lists

e ' Strain A @380 Strain A- mice 1[Cya] | Reference[Cy3] -

¢ BB raw data {Strain A Q3801 [file; 2

E_]| LOWVESS, ri=3,5h=Y d=null,

e ' Strain A 1381 Strain A- mice 2[Cya] | Reference[Cy3]

¢ BH no-name {Strain & Q3811 [file: 2

E_]| LOWVESE, ri=3,sh=Y d=null,

¢ B strain A Q352 Strain A- mice 3[Cy EXPOT ’
¢ B no-name {Strain & 0382} [iile: 2 #F Scatter plots for data

E_]| LOWVESS, ri=3,5h=Y d=null,

e ' Strain B @385 Strain B - mice 1[C

¢ BH no-name {Strain B 2385} [file; 2
E—]l LIWWESS, ri=3,5h=Y d=null,

e ' Strain B @386 Strain B - mice 2[C

¢ BB no-name {Strain B Q3861 [file: 3 . Rank intensity plots for data
E_]| LIWVESS, ri=3,5h=Y d=null,

T ' Strain B @387 Strain B - mice 3[C

¢ BH no-name {Strain B Q387 [file: 2
E—]l LIWWESS, ri=3,5h=Yd=null,

| b

004-09-22-Q0380 2nd scan.gpr]
sf=0.2 {Strain A Q380}

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

#f Mixed scatterplot

wax MA plots for data

' Virtual array images for data

' Actual array images for data <<Dev. Onhy=>

Il BarChart
Create gene list by data filtering...

VK T-TestiANOVA

f E’;‘E Quality Control

g FOATRAINING [0 Normalize... ¥ T-Test with custoim data options

§ FEDERICO GOODSAID Duplicate data sets f ANOWA with custom data options

.h,aw .......................................................................................................... Copy data sets for pasting elsewhere A

O Converter Studies ¥ [*% Principal Component Analysis

Gene Library Tree options... 3 Support Vector Machine

Pattveay Library |E| _ Do pairwise t-test combinations <<Dew. Onhy=>



Correlation Matrix - continued

Assign dataset to groups, click “Create Correlation Matrix” button.

Create Correlation Matrix

Edit Datasets Groups OGeneld's Data-Options

an
@ Groups: ) > u_ C'l}' == 3
Assign to New Group| | Unassign Assign to... | Clear All Groups Swap Dyes
27 |~ Hybridization SAMPLE 1 LABEL 1 [SAMPLE 2| LABEL 2 | ARRAYTYFEMAME | LABELEYWHO | HYEEYWHO | HYBM
F Filter-= -
1 @ Strain A Q380 |Strain A- mice 1 | CyS Reference | Cy3 MCTR_MWGE_Mousedohn Doe John Doe | Ok
2 @ Strain & 2381  |Strain A- mice 2 | Cyd Feference | Cy3 MCTR_MWG_Maousedohn Doe John Doe | Ok
3 @ Strain A Q382 [Strain A-mice 3 | Cya Reference | Cy3 MCTRE_MWG_Moussdohn Doe John Doe (8] 4
<4 @ |5train B 2385 |Strain B - mice 1 |Cyd Reference | Cy3 RCTRE_MWS_Moussdohn Doe John Doe (0] 4
5 @ Strain B @386 |Strain B- mice 2 | Cya Reference | Cy3 FCTRE_MWG_Maussdohn Doe John Daoe Ol
G @ Strain B @387 [Strain B-mice 3 | Cya Reference | Cy3 FCTRE_MWG_Maussdohn Doe John Daoe ok

1]

I

2 groups, sizes = [3, 3]

Abhove you may opionally assign datasets into groups here, which will be
separated visualhy in the output matrix.

Mote: If any group assignments are made, then any datasets not assigned to
a group will ignored.

Only include genes from gene list <all genes:>

Create Correlation Matrix N




Correlation Matrix - continued

The diagonal elements of the correlation matrix will be 1 since they are

the correlation of a column with itself. The correlation matrix is also
symmetric since the correlation of column i with column j is the same as the
correlation of column j with column i.

Correlation Matrix
Outpnnt

D Z(R) ®R R Sensitivity _,

> R 0.730->1

S .75

MeaniR) = 0.896, SD{R) = 0.016

Strain A G 0,914 : 0.886
B -

Strain & Q3 A 0.86

i -

Strain A3 0.892

i -
0.892 Strain B 2

- [

0.885 0.884 | |Strain B @
- i

0.902 d d Strain B 2

_B .




Scatter Plot

Scatter plot shows the fluorescence intensity data of the Cy3 channel versus
those of the Cy5 channel for the same array.
Select data, right-click, choose “Scatter plot for data”.

¢ B MARC_MAIN 2|
o [T ABIL_1 i B
o ] ABI_2
o [T ABI_3 :
o~ I AFH_1 -k
o [T AFx_2 :
& [ AF¥_3
o~ I AFX_4
o [T AF¥_S
& [I AF¥_G
o T AGT_1
e T AG1_2
e T AG1_3
¢ CJAGL 1
o= [ Gene Lists
¢ BB AcL_1_A1 A[Cy3] | ACYE]

BH Morm {(AGL_1 B View data set(s) as wide spreadsheet - datasets side by side
o BB AGL_1_AZ AlCY3]

o MR AGL_1_A3 AICY3]
o BB AcL_1_sdAlcya =,
! e L [H @ Mixed scatterplot

Export




Scatter Plot - continued

} Scatter Plot for AGL_1_A1 Norm

show flagged |scatterplot ‘ - |

se to circle
s and approach

w:170-Col:194 : 420=/545y AKD94730

E ) get genome
15 2se spots
<10 *
Py
)
S| search for genes in this view... Ef spreadsheet data %2 pathway Vibrary
axes options ¥ Nl bar chart 83 protein library
O show lowess curve (MA-plot onhy) . mark in new virtual array viewer chip library
5 adjust lowess params 2 select in all viewers (of same array type)
save as image
1 | 1 | 1 | 1
O 5 10 15

log2 Cy3 A

# Cy3 : mean=5512 geom.mean=440 median =340
® Cy5 : mean=5.198 geom.mean= 480 median = 342




K-means

K-means is an algorithm to cluster objects into k clusters based on gene
attributes, and calculate the centroid or mean point for each clusters.
Users can access K-means from T-test/ANOVA result.

] ANOVA Resuits

File Selected-Spot All-Spots Advanced

ANs button

Genbank Acc| Gene MirID | LOCUSID | GENEMAME | REFSEQ SPOTID P F Ratio |Murn Gr...|Total Bad FL.| Abs Fold C...|Fold Chang..|Diff Means .| Grp1 Size |Grp1 BadF.
1 70210 U70210_at 11787 Apbhb2 Mh_009686 517087 0.6343 |0.4791 3 12 1.491 1.491 0.5763 4 4 -
2 ME3645 AFF¥-hurF... 14102 Fas Mh_007987 516597 01063 |2.9053 3 12 3.4635 34635 1.7922 4 4 =
3 M37eay AFFH-MurlL...|16153 110 MM_010548 516598 01621 (22421 |3 12 2.5044 0.3993 -1.3244 4 4
q M16762 AFFA-hurll... 16183 112 516599 0.3922 |1.0405 3 12 1.3329 1.3329 0.4145 4 4
] 25892 AFF-nuriL... 16189 114 Mh_021283 516600 0.4113 |0.95821 3 12 2.2238 22239 1.1531 4 4
6 L22190 L22190mR...| 20209 Saa? 516814 01353 28191 |3 9 2.0445 2.0445 1.0318 4 4
7 L42293 L42283mR...| 20652 Soat! Mh_009230 516838 0.9597 |0.0413 3 12 1.1901 1.1901 0.251 4 4
5 J02791 JO2791_at  |24158 Acadm Mh_016986 (516751 00011 158787 |3 0 1.6787 0.5957 -0.7474 4 0
] 20643 L20643m... 24189 Aldoa 5170148 0.034 |5.0382 3 0 1.4411 1.4411 0.5271 4 1]
10 ME0322 ME03I22_at 24192 Akrlhd Mh_012498 516918 0.0036 [11.1745 |3 g 2.0299 0.4926 -1.0214 4 4
11 ME0322 ME0322_0... (24192 Akrhd M_012498 516918 0.0539 41123 3 12 4.0823 0.245 -2.0294 4 4
12 28647 M2B647_at (24211 Atptail 516884 0.2325 |1.7231 3 12 1.621 06169 -0.6965 4 4
13 M28647 M28647_qg... 24211 Atplal 516885 1] 725941 |3 0 1.7933 0.5576 -0.8426 4 0
14 090049 D9004%9ex0..|24212 Atp1az S16727 0.0842 |3.2988 3 12 1.4824 06746 -0.568 4 4
15 M28648 M2B648_s... (24213 Atp1a3 516886 0.2389 |1.6855 3 12 2.3333 0.4286 -1.2224 4 4
16 Dao04s D90048ex0.. /24214 Atp1h2 5167258 0.062  |3.8483 3 12 2.4468 0.4087 -1.291 4 4
17 080048 090048ex0..[24214 Atp1b2 516726 0.0323 51817 |3 12 3.1885 0.3139 -1.6715 4 4
12 L14680 L14680_at (24224 Bcl2 Mh_016993 516803 0.4519 |0.8688 3 12 1.6661 1.6661 0.7365 4 4
19 L14680 L14680_o_..|24224 Ecl2 Mh_016993 516504 0.5709 |0.5969 3 12 1.2518 0.7988 -0.3242 4 4
20 750051 750051 _at  |24235 Cdbpa MM_012516 517239 0.0019 [13.8576 |3 0 1.8727 0.534 -0.9052 4 0
21 #13933 #13933_s_..|24242 Calmi 517136 01177 |2.7387 3 0 1.3836 0.7327 -0.4684 4 0
2z M11670 h11670_at (24248 Cat Mh_012520 516842 0.297  |1.3938 3 0 1.3653 0.7324 -0.4492 4 0
23 AMGZET49  |rc AAGDET.. 24248 Cat 517330 0.73 0.326 3 12 1.6428 1.6428 0.7162 4 4
2 AAHZE148  re_ARDDET.. (24248 Cat 817331 0.3518 |1.1758 3 0 1.1945 0.8372 -0.2564 4 0
25 MEOTES MEOTE3_s... (24267 Comt 516920 0.0014 148532 |3 0 2.2705 22705 1.183 4 0 I~
4] i | [*]
1031 genes
Significance Filtering
® PValues < |0.05 |w'rthout adjustment |v|
(! Target False Discovery Rate (FDR):
() Select # genes | |bylowes‘t p-values "| CI iCk K_ m e
Mean Channel Intensities > Bad Flags <= D
Abs Fold Change > 1.5
| Apply Filters || Clear Filters |

| P-Value Plot | | Create Sig. Gene List | ‘ r’TP,\,HCA | | I*‘_: PCA | |(E K-Means ”) ‘j Volcano Plot
<




K-means (continued)

The following window will pop up with some default values

B K-Means QOptions

HMumber of clusters:

1 | Specify the number of clusters

Max=imum terations:

L

Specify the max iterations for algorithm

Humber of random sets: 1

@Wﬂﬂg () Lloyd ) Forgy @‘

0K Cancel

Different algorithms

Click OK button




K-means (continued)

[d K-Means Heat Map Viewer

- |~ Scores | Summary

]
1

i 2! 2! 2! 5 S :\ :I 2\ 2! [iD0_T12_B.[{D0_T12 B[00 T12 ¢ D0 _T12_C.[D0_T12 D00 T12 D JiD2 T12 B./[D2 T12 B. (D2 T13 ¢ |
ErECEECEREEE 1l 7.202 7341 5951 7.085 7533 T 7.263 e 5.6~
doodd e d el el el Ic 1] 6,748 6628 7.586 7.208 7184 5.501 6.788 5917 7.8
soggagaaogeca I 6136 6.041 6.581 5,085 6458 §.401 5.243 5353 B.3=
w0 Ton S B0 6 E 1] 7.438 7344 7.306 6.635 7734 7185 6,568 6525 ]
MO0 O 0 GO BB, i 1] 200 A nen 210 5216 5781 5682 5 65 6,228 54
e e 5,344 6.086 6.115 6,156 .13 5.7
M 1] Search... 7.083 B8 7.071 f 662 505 Bh
cocoaoocoooog 3573 il © 1] 6.662 6981 B.60] 4368 5185 6.1
0l I]| ||||| Bar Chart 7.28 7.358 7.045 453 4653 £
[ 014 [ B 6189 6607 5527 6722 6322 6.8
1] Cuw SEIE[:tEd TOWS 7.215 7.427 7.218 6.703 6747 65
Shie | 6177 67 £ 541 5701 5167 48
5,665 6487 6447 6474 6126 46
] Save 8.27 7523 7916 7.835 7414 81
H05137 [cluster_1] 7577 7508 7.380 7.281 7.08 8.0
i #A3394 [cluster_1] Color... 7.45 7.458 TATE 7.6 6.E7R 7.0
¥O0497 [cluster_1] 7718 R 7750 7.435 7474 78
M31076 [cluster 1] Branch selected 6.783 6,495 FE 5.543 5549 6.2
HO3478 [cluster_1] : - 7881 7833 7.956 7814 7712 K]
578284 [cluster_1] 7.264] 7148 7.573] 7.032 6848 7162 7.074 7215 6.9

U34863 [cluster_1]
U72350 [cluster 1]

L Right-click the selected rows, choose

JO5036 [cluster 1]

Clusters are
highlighted in

different colors XE5190 [cluster_(] “B h lected”. th the h

7117 [luster ] rancn seiectea , then the neap map
m&1599 [cluster_1] .
h31599 [cluster_1]
s Wil only show the branch. See the
59809 [cluster_1]
D16303 [cluster 1] .
D16304 [cluster_1] next Sllde_
UE1184 [cluster_1]
HBTB54 [cluster_1] 50 AL BI75 EX FI5 F55 Rl TI75 BT
LOG422 [cluster_1] F.191 b6 6.473 6.799 B.1ER B.016 6.624 6,886 515
AN 71644 [cluster_1] 6.15] 6111 6.554 6.357 4661 5.576 6.032 4674 5.6
HP2TaT [cluster_1] 7138 7.331 7604 T.278 7.239 am 7.0a84 B.GO0G 7.
HE4403 [cluster_1] 7.902 6.98 T.89 TN 7.251 7.373 T.BEE 7.742 71
MBE75S [cluster_1] B.137 6182 5.952 a.741 5673 5.142 6.253 6222 6.9
U43830 [cluster_1] 5.751 4.434 5,33 5.392 f.449 581 A.653 4.6 515
1J49930 [cluster_1] B.785 ] 6.208 F.822 754 7344 G.B18 TAM7 B.5
UB4410 [cluster_1] A.G94 f.433 6.91 B.14] 6.45 6.274 A.413 a2 6.0

AAGE3449 [cluster_1] 7.022 B.572 6713 T.268 737 7468 G.414 B33 749
Al230255 [cluster_1] 5.905 f.186 6.657 A.001 6.37 6.178 6.485 3639 6.9
U36992 [cluster_1] H.fi15 f.366 f.828 6.758 7.782 7.547 6.674 5853 8.2
48592 [cluster_1] 5.286 6.458 6.387 A.281 6.036 5.401 6.586 6482 6.0

AABES152 [cluster_1] 6.434 6.407 A.696 5.293 6 GBS 6.094 5.943 6.29 5.6
HE3604 [cluster_1] 7.368 7021 72 7.908 7745 7.E28 ALY B.G73 6.1
HE3594 [cluster_1] 6.249 6.6ES 7.1 T.8316 7634 7.578 6.337 6.541 6.2
53845 [cluster_1] A.4811 4.947 6.6489 f.388 5.965 5.744 3.647 6,469 .
84340 [cluster_1] 7.582 7418 r.0aa T.303 7653 7.RA2 7.03 7.257 6.3
U7GEB3S [cluster_1] 5.941 5103 5.96 F.251 F.339 6.071 5.643 5.394 6.4
L23088 [cluster_1] F.398 f.413 7N A.915 6.31 6.281 5.895 5.76 6.4

] M ‘ H55286 [cluster_1] B.256 5478 5.551 b.148 7.574 7238 5.288 5793 7.0
3 40064 [cluster_1] h.878 6633 7.006 A.931 6.978 6.642 T.108 6.029 6.7/ &1
® Heatmap () 2DPCAview (' 3D PCAview o 0 T v

T Options for heat map, 2D PCA view or 3D PCA view




K-means (continued)

A branch of the previous heat map

[ K-Means Heat Map Viewer

EEX

j||' Scores | Sumimary |
R N R R ) g "
e o e B e e o : oo_T12_B.Jioo_T12 B.ipo T12_c Jipo_T12 ¢ oo 112 D JDo |
o oo ool : : 7.292 7347 B.957 7.086 7.533
R R R B.748 B.628 7.586 7.209 7.189
coooggaooogaa £.136 B.041 £.561 5.086 F.460
T e (e, 7.438 7.344 7.306 £.836 7.734
R, 0 B B L e, B 5,208 4.862 5318 5.216 5781
R SRS R : cluste Search B.616 B.344 7.095
; - o earcn...
N G ol 0 O 00 R ) i il 7.094 fi.g
S0808082208888 3.4 Wl Bar Chart ! 5.908 6.062 6951
¢ | 5647 7.29 7.358
J02791 [cluster_1]
MB0322 [cluster_1] Copy selected rows | 6.675 6.183 b.687
L14650 [cluster_1] B.OZ 72145 f.427
EO0O717 [cluster 1] 5016 ! 5284 BATT B.7
%0223 [cluster 1] - § 5. 661 5.866 6487
%02231 [cluster_1] Wed 8636 837 7.523
%0223 [cluster 1] sy TR F.ES3 h.GE6 G.751
D00403 [cluster_1] 13.608
Y8820 [cluster_1]
25944074 [cluster_1]
09793 [cluster_1] i = .
ol it By right-clicking the scores table, users
HA6420 [cluster_1] 0 C
o tgt can also save table, copy the highlighted
rows, change the object color on 2D/3D
PCA view,
4| Il [ 1»
® Heatmap (0 2DPCAview (3D PCAview I | m :,




J02781 [cluster_1]
MEDI22Z [cluster_1]
L14680 [cluster_1]
EQOF1T [cluster_1]
H02231 [cluster_1]
H02231 [cluster_1]
H02231 [cluster_1]
Do0403 [cluster_1]
mMa8a20 [cluster_1]
AA944014 [cluster_1]
09793 [cluster_1]
LJES007 [cluster_1]
HAE420 [cluster_1]
25640 [cluster_1]

K-means (continued)

==5959555555

——— T T T T e e— T T T T

FETETES T TS TS
EDID:ll(_’J L)lDDEDIDJlOODD
NNNN'NNNNNNNN
;I i:I ;I i:I ;I i:I ;I i:I ;I i:I ;I i:I
o R e R e e e e B R LR L B
oy oy oy R R i oy i

fumnl ey ey

-3.873

5.016

13.606

Change gene label...

Set group color...

Change Missing Value Color...
Change Label Alignment...
Change Label Font...

Change Color Scheme...
Change Image Block Size...

*
|
|

*
+

O PEE

| Scale Down by X

Scale Up by X
Scale Down by Y

| Scale Up byY
| Fit to Width

Fit to Height
Zoom Inf+)
Zoom Out(-)
Actual Size
Custom Scale.

Right-click the heat map, user can choose
“Save heat map to file...” to save the

heat map. There are also many other
options for users to change the looks of
the heat map.

Save heat map to file...




K-means (continued)

Scatter Plot

70.53
O
QEJ

2D view of K-means. Each
~ Cluster is marked in different colors.
‘Eﬂ ~ The blue stars are centroids.

-106.554

2894 629

) Heat map ® 2D PCAview 0 3D PCA view




K-means (continued)

3D PCA view of K-means Summary of K-means

A K-Means 3D Viewer ;|E|£|

Scores Summany | »

Algotithrn for k-Means:  Hadigan-Wong

Blumber of Clusters: 2
Blumbier of maximum iterations: 30
nklurmber of random sets: 10

The within-cluster sum of squares for each cluster:
A Cluster1:  4,061,016.105
Cluster 2:  551,906.3745

{_)Heatmap ) 2DPCAview ® 3D PCA view




Array
Track .
Tutorial 5:

Accessing gene expression
profiles using BarChairt

r



Why use Barchart:

displays expression data for a single gene across multiple arrays within the same
experiment or across different experiments. It gives the user an overview of the
differential expression levels of this gene across different samples.

How to get Barchart:

<1> from Gene List (the most popular usage);

<2> from Tool Panel;

<3> from T-test result;

<4> from Library windows, such as ChipLib or other Libs.
<5> Advanced: launch barchart from data content tree.

Functions associated with Barchart:

<1> query/sort barchart table;

<2> grouping bars with color;

<3> view standard deviation;

<4> Others: apply log2, flip fold, link to Libraries, Scatter Plot etc;
<5> Advanced: cross multi-experiment comparison.



<1> From Gene List

1) Double click a genelist node from database content tree in the top left window.

2) A genelist table will show up.

3) Highlight a record from genelist table, and right-clicking shows a popup menu.

4) Select ‘Bar Chart’ from the popup menu.

5) A Bar Chart window is displayed with the selected gene’s profile across all
normalized data set within the specific experiment that this genelist belongs to.
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<2> From Tool panel

Use it when you know gene id and experiment name

1) Double click BarChart node from Tool Panel (the bottom left window)
2) A BarChart window is shown.
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M TP
ML arpw Loy S pl
W it mal 0 )




<2> From Tool panel (cont.)

™ Gene Eap saien B Charl Soros

(1) Spwcity Type of Gane Dt

¢ N
G A C

L gl

L=l

GEMH_I_MFR

Speiil)

() Erner Gene

oz | >

IE]'!-!FIIL‘II':;:EI}I- Tighpeir

T o T e - gt

<] [Stmisn_mice_tws_Chianeesd

TAG 1

| 3
T

Hicst maallirad Dial a

Tk, 57 0 i e BB 1
4

1 Specify gene type

21 Specify gene 1D

21 Select experiment name e e
41 select data type mod =3

- Raw .

- Normalizediselect normalization method =225

from drop down list)

5) Click ‘Draw Barchart button  exsg— |




<3> From T-test Result

Please refer Tutorial 1 for generating T-test result.

| T-Test Results :

File | Selected-Spot | All-Bpots  Advanced

il Bar Chart _2£ne MirID | LOCUSID | GENENAME| REFSEQ | SPOTID P Abs Fold C...[Fold Chang.
N 70210 a1 11787 Aphb2 NM_009636 |517087  |0.4560 1.3753 13763 |=
2 ME3E49  |AFFXMurF. 14102 Fas NM_007987 |516587  |0.3863 175625 17525 |=|
3 M37897  |AFFY-Murll. 16153 10 NM_010548 516588 |0.6144 1.3086 0.7642
4 MIB7EZ  |AFFXMurll |16183 2 516599 |0.6289 11112 0.8999
5 M25892  |AFFYMurlL. |16189 14 NM_021283 (516600 |0.8526 11082 0.9023
5 L2280 |L22180mR.. 20209 Saal 516814 |0.6653 11699 0.8622
7 L42283  |L47283mR.. 20652 Soatl NM_009230 516838 |0.694 12624 0.7921
. 2 J02781 J02791_at 24158 Acadm NM_016986 |516751 0.2008 1 166 11866
Select a gene In the 9 U20643  |U20643m... 24189 Altioa 517015 |0.2636 11766 1.1766
10 MEO3Z2  |MB0322_at |24192 Akrlbd NM_012438 516918 |0.8880 1.0379 0.9635
T-test result and 1 MG0322  |MBO322_g.. |24182 Akr1bd MM_012488 516918 0.8147 114723 0.8754
12 MZEE47  |M2BB4T_at 24211 Atpl a1 516884 |0.3342 1 7638 12638
choose BarChart 13 MZEE47  |M28647 g 24211 Atpl al 516885 |0.8048 1.0432 1.0432
“ " 14 D0049  |DO0048exn. 24212 Atp1 a2 516727 |0.3037 11818 11818
from SeleCted-SpOt 15 M28648  |M28648 5. 24213 At a3 516886 0.0244 24225 24225
16 DI004B  |DO004Bexn |24214 Atp b2 516725  |0.939 10208 09798 ||
menu. 17 rjcinnan nqnndnnvli? 24714 atnlh A1 RT2F i 7ans 1 744F 1 744F | *IL
1031 genes

Significance Filtering

i P Values < |w'rlhuut adjustment ‘ - |
i) Target False Discovery Rate (FDR):

i) Select # genes |h'_v lowest p-values

M
Mean Channel Intensities = Bad Flags ==
Abs Fold Change >
| Apply Filters | ‘ Clear Filters |
P-Value Plot | | Create Sig. Gene List | | rF'P,], HCA | | s PCA | E K-Means ‘j Volcano Plot




<4> From ChipLib and other Libs

1) Select gene from library table
2) Click “BarChart” button on the top of tool bars
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<5> Advanced: From Data Tree

1) Select experiment name, then right click to select datasets
2) Type in search pattern, matched data will be highlighted in the tree.
3) Right click and select “BarChart” to launch. (continue on next page..)
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Functions: Query/Sort Barchart Table

Query:
1) Type constraint in a particular field on the query row.
2) Click query button.

Sort: Click header to sort table by columns.

3) Barchart will be re-drawn based on the search result.
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Functions: Grouping Bars

1) Select group of records from table or highlight bars from bar chart panel

2) Click “Color/Grouping” button and select “Assign Group by Color”

3) Once grouping is done, Click “Color/Grouping” button again and select “Save
Group by Color”. (the grouping info will be saved for that particular
experiment, so when you view other genes within the same experiment, the
color of grouping will automatically be applied.)
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Functions: Standard Deviation

1) Click “Standard Deviation” tab on the top of barchart panel
(the standard deviation chart makes more sense after grouping.)
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Functions: Others

Apoaz @ Straim_mece_twe_Channel Mormalized Data | S1andand Devaation
,:"" Lag2 lhpiuﬂé-:ﬂ:}u': C bt ot caaping # Scater Piot
T
£ 4159
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=
E.: | I |

1) “Log2” apply to fold for 2
channels data

“Flip Fold” applies to 2
channels data.

3) Link to ScatterPlot

4) Link to ChipLibrary

2)
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Advanced Function: How to use BarChart
for cross-experiment comparison

Specify the
type of gene 1D

[ Gene Expression B Chard Aoress Difes el Armays
() Sacty Typus of Giora 0, | ool ) AB_K: ABI_? Fiaw Dl | Stanclan] Duriation

ot | cotonmn || e || Bt e[ Eicretseny | i
aiasmEmmwoss(|  The bar chart for the two experiments
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Array Tutorial 6:
~ GenelList — An important
concept In ArrayTrack

r



Introduction

Database Library Tool Export Help

. . . & %{% New Ez| 2_

The Gene List folder contains gene lists that are usually g‘ft”ti ol
derived from applying certain filtering criteria (e.g. P-value, 7 Egiﬁ;_“;‘;&‘_imm, Detail view |
fold change, etc) on the microarray data. As a common B e ks 1 s 5005 i

. . : . . MZ 1280ene_simpleT F1.5 PO.04
practice, a list of gene is identified by researchers and HE 134gene_Pemutal_F1.5_P0S

. . . . . MZ 44geneMASS_Fold2_P0.05

then carried forward for biological interpretation and/or HE Tooi 1:1Zigeneiess Foi £ Pa.ie
further analysi S. :EEE’?E'E'Z oo T i‘E?ElEE:i'

There are several ways to create a gene list in ArrayTrack:
- Create a gene list through statistical analysis (page 3)

- Create a gene list through volcano plot (page 5) = :
- Create a gene list through data filtering (page 6) Overview
- Create a gene list through manual selection (page 7) s
- Create a gene list through GOFFA (page 8) =
- Create a gene list through pathway (page 10) '
- Alternatively, the user can import a list of genes that is
created outside of ArrayTrack. (page 12)

ArrayTrack allows the following operations solely based on gene lists:

- Normalization based on a gene list (page 21)

- Statistical analysis (t-test, PCA, HCA) applied on a gene list (page 22)

- Venn diagram drawn on two or three gene lists (page 19)

- Functional analysis on a gene list (page 26)

- Export a set of microarray with genes that are specified by a gene list (page 28)

- Miscellaneous: delete a gene list (page 17); create a Gene List subfolder (page 15)



Create a gene list through statistical
analysis

From data analysis results (e.g. T-test result. See Tutorial 1 for doing T-test).
ol |

[*] 1-Test Results
File Selected-Spot All-Spots Advanced

~ (1) Genba..| Gene Mir D | LOCUSID |GEMENWAME| REFSEQ SPOTID P Abs Fold C...|Fold Chant
1 AADS2TT  |AAT0S277_. [288444 Hsph 516484 0.0025 42154 0.2372 |~
A ASG18604  |rc_AAS18E... Hspalaiii ... 517260 0.0021 11.0859 0.0902
5 AAG48268  |AAB4B268_. [300721 Dnajad 516503 0.0133 51185 01954 |=
a AAB48563  |AAB4EB563_.. Hspataiii ... 516506 0.0015 12.8387 0.0779
5 AABSA3TZ  [rc_AABSA3... A17287 noinz 7 1F7 0.4614
5 AAGEGG4E  |rc_AASSHE.. [361384 Dnajbl_pr... 517284 0.0147 5.013 0.1995
7 AABB3822  |rc_AAB934.. (297561 Rad52_pre... TR adtea c il 1.8055
5 ASG43387  [rc_AAG433.. (31715 Camlg 517335 = 0028 > 1639 1.6391
o AAG45T04  rc_AAG457.. [361384 Dnajbi_pr... ST e R S 0.2599
10 AAIBEEE3  [rc_AAG986.. (24471 Hsph 517368 0.0193 16214 0.6168
1 AB003400  |ABO03400.. (114027 DaoT MM_053626 (516514 0.0106 1.5197 1.5197
12 AF025670  |AFO25670_..[23584 Casph 516542 0.0466 2.9954 2.9954
13 AF025670  |AFO25670_../833584 Casph 516543 0.0437 2.1492 2.1492
14 AF051943  |AFOS1943 . [58964 Mrmef 516556 0.0485 3.2873 3.2973
15 AF0B4205  |AF084205_. 286993 Taoki MM_173327 516568 0.0283 1.6517 1.6517
16 A1012051 rc_Al01205... 317627 Bazzb_pre... 517390 0.0398 1.7535 17535 ||
17 H‘Iﬂ|1 A094 Fre &101 AIFQ ANRARR =] n RN A1 7AN1 NNOAAR 1 A/1KA 1 R1KE8 | )|L
93 genes

Significance Filtering

% PValues < [0.05

oL u
() Target False Discovery Rate (FDR): ’: an d fOId Ch a

) Select # genes ‘hy lowest p-values . .
) Click “Create Sig.
Mean Channel Intensities > ZBad Flags

Gene List” button
‘ nppIyFineWmers ‘

p— 2@ T
f R R \| = _— g i
N\ Create Sig. Gene List ) | A HCA ‘ ‘ [z PCA | K K Means i/ Volcano Plot

c

Abs Fold Change = |1.5 )

P-Value Plot




Create a gene list through statistical
analysis - continued

Create Gene List

)

Create gene list named:
Save into experiment:

Under gene list group {optional):
Description
describe the gene Iisﬂ

%]

Can be saved into different

Type Gene List Mame Here

Affy_Rat_MASS5_only

7 / experiment

F

-

3

The saved gene list will
be displayed under the
experiment

D"%l Cancel Eﬁ Database Contents
i

f ANONYMOUS
?

At Fat MASS only

/?ﬁ Gene Lists
Mz 1230enes_MASA 1.5fold_p0.0%

Mz 128gene_simpleT _F1.5_P0.05

MZ 134gene_Permutat_F1.5_P0.05

MZ 44genemASE_FoldZ_F0.05

Mz Topic1:123geneMASs_Fold1.8_P0.05



Create gene list through volcano plot

Volcano Plot

File

Sig.Spots I Options

-2

2

Difference of Groups' Mean Log2 Expression Value

Create significant gene list... olor by Region -
rF'F,], Clustering Analysis
<No .
Library searches [
Select all significant spots in other open viewers
120 | Clear Specially Hilighted Spots (green) 703 Non-Sig
o [
| | . p-sig
18— | I
: : . means-sig
B o | I )
. | L 5 not sig
E . [ b
e I f : marked
o o °% & n
ﬁ 5 o . L) I Iuﬂun ]
E | o i : : u:n . o
i ] : L ‘Fuq‘: o
PR I"@;.'f;%ﬁ'au L
sl p=0.05 - ..:..I s .
____________ II_ - T T T 77
| 1 | 1




Create a gene list through data

filtering

User can set the criteria (like flag,

value) to create a gene list, e.g find out all
the genes which intensity is greater than 3.0 in

at least 6 out of 12 hybridizations.

Eﬁ Database Contents

¢ ANONYMOUS
¢ [ Affy_Rat_MASS_only

o= [ Gene Lists
¢ P oo_Tz E_aD0_ T2 B

:

The total number of
selected hybridizations

I nte nS Ity Create Gene List
Intensities:_Require at least % | ofthe/ 12 \>=_ [+] [30 |
Hags: Require at least 4 ofthe\ 12 /in list P
Resulting Gene List Name: Tesﬂ
Auto filters yto name
Right-click the selected data, choose Place in Gene List Group (optional): |
“Create gene list by data filtering

o HH MASS{DO0_T12_B_&Y[ile:
[ﬁ| MeanMedian Scaling,

T H CO_T12_B_b D0O_T12_B[Bio
¢ BH MASS{D0_T12_E_h}[ile:
[ﬁ MeanMedian Scaling,

e H CO_T2 C_aD0_T12_C[Bio
¢ EH MASS{DO_T12_C_al[file:
[ﬁl MeanMledian Scaling,

e H CO_T12_C_bD0_T12_C[Bio
¢ R MASS{DO_T12_C_hl[file:
[0 MeariMedian Scaling,

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

Export
Comvert affiy cel files to prohe set
#f Mixed scatterplot

m Virtual array images for ata

m Actual array images fof data <<Dev. Onhy>>

"=, Rank intensity plots
Il BarChart

¢ WM Do_Tz_D_aDo_Ti2_D[Bio
¢ B MASS{DO_T12_D_a} [file:

Create gene Iis%w déta fitering...
Anahysis



Create a gene list through querying
chip information

The user can filter out some genes (e.g. spike-in genes) to get a gene list for
further normalization.

This image shows a raw dataset using filtering criteria to only display the genes the user inquired.
User can open any raw data to get the following spreadsheet.

Datasets for array type Affy_RT-U34

Edit View InputiOutpat Spots
c ’
@ Create Gene List with Selelections Keyword search — *AFFX
der | GEMN_DESCR_MFR GEM D WF LOCUSID|POS_DESCR_MFR| REFSEQ | SPOTID ({D0_T12_B_a} Biotin [D0,

S Filter> 7~ AFFX M N |~ |
1 usculus Fas antigen mRBRA complete cds \lﬂ\FF}(—MurFAS_at 3 ﬂ1 nz 114 MM_O07HEY (516597 |18.687
2 interleukin 10 mRMNA, complete cds AFFAZ = 161453 115 MM_010548 516598 |4.788
3 interleukin 2 {IL-27 gene, exon 4 AFFH-hurlL2_at 16183 116 A16599 |6.44
4 usculus interleukin 4 -4y mRERA, camplete cds AFFH-hurlL4_at 161849 117 BM_021283 [816600 |1.903
5 IMA far glvceraldehyde- 3-phosphate-dehydrogenase (GAP|AFFX_FRat_GAPDH_3_at |24383 131 516614 |7847.16
L= INA far glveeraldehyde- 3-phosphate-dehydrogenase (GAPIAFFX_Rat_GAPDH_3_st |24383 132 516615 |36.98
7 INA far glveeraldehyde- 3-phosphate-dehydrogenase (GAPIAFFX_Rat_GAPDH_5_at |24383 133 516616 (7485518 T
3 INA far glveeraldehyde- 3-phosphate-dehydrogenasze (GAPIAFFX_Rat_GAPDH_5_st 24383 134 516617 |94.191
49 INA for glvceraldehyde- 3-phosphate-dehydrogenase (GAPIAFFX_Rat_GAPDH_M_at |24383 135 516618 |7046.66

10 INA for glvceraldehyde- 3-phosphate-dehydrogenase (GAPIAFFX_Rat_GAPDH_M_st 24383 136 516619 (123931

11 naorvegicus hrain hexokinase mRMA, complete cds 5, _MAFFX_Rat_Hexokinase_3_| 25058 137 BW_012734 |516620 |2.739

12 noregicus brain hexokinase mRRA, complete cds (4, _MAFFX_Fat_Hexokinase_5_| 25058 133 BM_012734 (516621 |9.0585

13 noregicus brain hexokinase mRRA, complete cds (4, _MAFFX_Rat_Hexokinase_M_ 25058 1349 FM_012734 (516622 |9.021 —
14 1e encoding eytoplasmic heta-actin 5, _M, _3 represent t)AFFX_Rat_beta-actin_3_at 81822 140 A16623 (8052455




Create Gene List through GOFFA

B Go Term Cluster

Update
[ Select data type |¢|[ Tree | Terms | Genes | GOPath | GO Tree Prune |
) GenBankAcc Molecular function r Biological process r(:ellular component |
Mo Gene Term GO D Level (Aver...| P valuef... & | Gene Hits| Ewvalue
) UnigenelD 1 Mapk7? phosphotransferase activity, alcohal g, |(GOO01 6773 |5.00 0003961 17.00 1.88 =
2 Mapk9 phosphotransferase activity, alcohol g |GO0016773 |5.00 0.003961 17.00 1.88 =
@ LocusID 2] Frap1 phosphotransferase activity, alcohol ... |[GO:0016773 |5.00 0.0035961 17.00 1.88 |
4 Pak2 phosphotransferase activity, alcohol g |GO:0016773 |5.00 0003961 17.00 1.88
) SwissProtAcc a Cendi phosphotransferase activity, alcohol .. |[GO0016773  |5.00 0003961 17.00 1.88
4 Mapkapk3 ——rhoenbod activibe aleohal o |G00016773  [5.00 0.003961 17.00 1.88
) Gene name ( ® Offical ) Synonym ) 7 Cdk7? |::f§'| Copy ctl-c | [GO0016773 |5.00 0.003961 17.00 1.88
8 Tgfbr2 GO0016E7YE |A.00 0003961 17.00 1.88
) Human ) Mouse O Rat @ Al g Lyn ke Export data ikt | |GO:0016773 |5.00 0003961 [17.00  [1.88
10 | Gsk3b " Create significant gene list... |Go:0016775 [5.00 0003961 [17.00  [1.88
3 IP1 protein 11 Gsk3a L S S SR b A I GOO016773 |5.00 0.003961 17.00 1.88
12 Met phosphotransferase activity, alcohol g |GO:0016773 |5.00 0.003961 17.00 1.88
itliman. @ Motss | O fat 13 Map3k1 phosphotransferase activity, alcohol ... |[GO:0016773 |5.00 0.0035961 17.00 1.88
- & - - 14 Rpstkat phosphotransferase activity, alcohol 0. |GO0016773 |5.00 0.003961 17.00 1.88
:--Select e DE 15 Cdc42bpa phosphotransferase activity, alcohol g |GO:00167F3 |5.00 0.003961  [17.00 1.88
16 Pik4ch phosphotransferase activity, alcohol 0. |GO0016773 |5.00 0.003961 17.00 1.88
17 Taok1 phosphatransferase activity, alcohol g |GO:0016773  [5.00 0.003961 17.00 1.88
Affy_RT-U34 |'| 18| Mapk? protein kinase activity 50:0004672 |6.00 0004056 1600 [1.92
| 19 Mapk9 protein kinase activity GO0004672  |6.00 0.004056 16.00 1.82
Input Data 20 Frap1 protein kinase actiity GO:0004672 |6.00 0.004056  [16.00 1.82
STOETY 21 Pak2 protein kinase activity GO0004672  |6.00 0.004056 16.00 1.82
499095 2 Cecnd1 protein kinase activity GO0004672 |6.00 0.004056  |16.00 1.92
0681 23 Mapkapk3 protein kinase activity GO0004672  |6.00 0.004056 16.00 1.92
315994 24 Cdk7 protein kinase activity GO0004672  |6.00 0.004056 16.00 1.82
315994 25 Tafhr2 protein kinase activity GO:0004672 |6.00 00040586  |16.00 1.92
24811 26 Lyn protein kinase activity GO0004672  |6.00 0.004056 16.00 1.82
166G 27 Gsk3b protein kinase activity GO0004672  |6.00 0.004056 16.00 1.92
293991 28 Gsk3a protein kinase activity GO:0004672  |6.00 0.004056 16.00 1.82
25406 28 Met protein kinase activity GO0004672  |6.00 0.004056 16.00 1.82
25717 a0 Map3k1 protein kinase activity Go:0004672 |6.00 0004056 |16.00 1.82
GB964 i Rpsbka1 protein kinase activity GO0004672  |6.00 0.004056 16.00 1.82
315994 32 Cdc42bpa protein kinase activity GO0004672  |6.00 0.004056 16.00 1.82
91747 33 Taok1 protein kinase activity GO:0004672 |6.00 00040586 |16.00 1.92
24561 34 Mapk? kinase activity GO0016301  |5.00 0.004577 18.00 1.81
20527 35 Mapk9 kinase activity GO:0016301 |5.00 0004577 |18.00 1.81
171150 36 Frap1 kinase activity GO:0016301  |5.00 0.004577 18.00 1.81
24862 ar Pak2 kinase activity GO0016301  |5.00 0.004577 18.00 1.81
38 Ccnd1 kinase activity GO:0016301 |5.00 0004577 |18.00 1.81
39 Mapkapk3 kinase activity GO0016301  |5.00 0.004577 18.00 1.81
i 40 Cdk7? kinase activity GO:0016301 |5.00 0.004577  |18.00 1.81
i | Tgfbr2 kinase activity GO:0016301_[5.00 0.004577  [18.00 1.81

This is the GOFFA table. C|ICk Gene tab, then right-click the gene table, select
“Create significant gene list..



Create Gene List through GOFFA

Create Gene List f'5_<|

2 Number of genes: 43
Cutoff of pvalue: |01.05 < Type in the cutoff P value

44—

Create gene list named: [Test _Gene_List <«

Name the gene list

Save imto experiment: |10-dayvs 1 dose AMPH

|k |24

Under gene list group (optional); [Copy_Tamoxifen '~ Select the experiment
Demo_2channel name for the location

Description
of the saved gene list

|4

OK

When the user type in the cutoff p value, the number of genes will change according to
the value of P.



Create Significant Gene List through
Pathway

4]

KEGG Pathway({rno)

Save |

= Export pathway data Chl-E hiap Category Fisher P Walue

Create significant gene list... taphan metabolism{rmo00330) Mucleatide MetabalismMetabolic pat . 10004470584

;f::l;l:f;gfg;} |Create a new significant gene\llstmj e D ng ht-C“Ck the pathway table,
Hadha(170670) Benzoate degradation via CoA ligatio... |Biosynthesis of Seconda Then Select “Create S|gn|f|cant
Hadha({170670) Caprolactam degradationfrno00930)  |Biosynthesis of Secondan .
Hadha(170670) Fatty acid elongation in mitachandrial |[Energy Metabolismitetal Gene ||St L
Hadha{170670) Lirmonene and pinene degradationdm... [Regulatory pathweay - T
Gpx1(24404) Armvotrophic lateral sclerosis (ALS)N...|Regulatory pathaeay 0.04379330
Hadha({170670) heta-Alanine metabolismirmo00410)  (Amino Acid Metabolismidetabolic pat. |0.04883342
Hadha{170670) Lysine degradation{rno00310) mucleotide Metaholismibetabalic pat... |0.05134475
Hadha({170670) Fropanoate metabolismirmo00&640) metabolismidetabolic pathway 0.05385028
Hadha({170670) Butanoate metabolismirno00650) metabolismidetabolic pathway 007122743
Hmox1{24451) Forphyrin and chlorophyll metabolis...  |Givcan Biosynthesis and Metabolism/... (007122743
Abch4{24891) ABC transporers - General{mo02010) |Regulatory pathaeay 007122743
Gpx1(24404) Glutathione metabolismirmo00480) Armino Acid MetabolismiMetabalic pat.. |0.07 368694
Hadha{170670) waline, leucing and isoleucine degrad...|Mucleotide Metaholismiletabalic pat... |0.08103121
Hadha({170670) Fatty acid metabolism{rmo000ovF) Energy Metabolismitetabolic pathweay (010036778
Cyp1a1(24296) Metabolism of wenobiotics by eytochro.. |[Redulatory patheay 012870497
Gpx1(24404) Arachidaonic acid metaholismi{rmo00s... |Energy Metabolismietabolic pathweay (013103075
Mfkh1(81736) B cell receptor signaling pathwayirno... |[Regulatory patheay 014487169
Nfkh1(81736) Adipocytokine signaling pathweay(rmo0. . |Regulatory pathuaeay 01R0YTA33
Nfkb1(81736) Toll-like receptar signaling pathweay(r... |Regulatory pathway 016302601
Mfkh1(81736) Fancreatic cancer{rno0a212) Regulatony patiaay 0167511455
Nfkh1(81736) Srmall cell lung cancer(rno0&223) Regulatony patiaay 01R9T4R42
Nfkb1(81736) Apoptosis(rmold210) Regulatary pathway 0176419545
Stat5h(25126) ErbE signaling pathay(maol401 2 Regulatony patiaay 018962518
Nfkh1(81736) Frostate cancer{rno0s214) Regulatony patiaay 018962518

Input genes =11, 8 genes found, 3 notfound, Total 30 pathweay maps.
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Create Significant Gene List
through Pathway

Create Gene List

Linder gene list group (optional):

Description

Mumber of genes:

Cutoff of pwalue:

Create gene list named:

Save into experiment:

5

%]

009 <«

Type in the cutoff P value

Test_Gene_List

Demo_2channel

Demo_2channel
EPA

OK

C

| b

|4

— | Name the gene list

] Select the experiment

name for the location
of the saved gene list

11




Import/Export a gene list

@ Database Contents Right-click the experiment, then choose
¢ W ANONYMOUS Gene Lists -> Import
¢ [ Affy_Rat_MASS_on

e [ Gene Lists Batch Import

o f¥ Do_T1z2_g_ag Rename

o W™ Do_T1z_B_b O GeneLists b Display

o= H DO _T12_C_al Select datasets ¥ Import [%

o= H D0 T12 C b0 Show experiment design Export

o= H OO0 T12 D al Show dye-flip pairs Delete

o ™ DO_T12_D_b [ Expand completehy

o- W8 D2 T12_B_al cCollapse completely

> M8 D2T12.8 60 Tree options..

12



Import/Export a gene list — cont.

(2% Choose Genelist File(s) for Importing
Look In: | temp | ||| (3] |aefa=
] AFX_1_origExport B BIOPSY DVD#1.5PAN3.CAB | Gene List Name, or Name Prefix {if multiple files):
[ Zippedimages [} BIOPSY.CAB |
[ 44geneMASS5_Fold2_P0.05 [ DVD45.1.CAB Gene List Note:

[ aaa.bat [ DVD45-1.SPAN#.CAB )
[ BIOPSY DVD#1.CAB [ DVD45-1.SPAN1.CAB
[ BIOPSY DVD#1.SPAN.CAB [ | Header file
[ BIOPSY DVD#1.SPAN1.CAB [} P0313-04-BS0207-U133Plus-
[ | BIOPSY DVD#1.SPANZ.CAB [ Process.SaL |
4| I | C ~
File Hame: 44genemAsa_Fold2 _P0.05
Files of Type: |All Fles -
Open Cancel
-

Open selected file M
13




Import/Export a gene list — cont.

@ Choose Columns

Field Separator

 tabs tos Manually select first data row...

genebankace HENEName locusid Lunigeneid swigsprot_acc_number description expression_levell EX[rE
A1011376 Mapkapka T3 Heead CERHAEY -
WETE23 Tap 24811 F ~ 1
X04185 Duspk 116663 QB4346 l-\b:;ﬁ]n table
AAGO51 G MdufhE_pre.. |293951 PN T
102441 I 5717 Q07253 M Q56431 LU ns to the
W22EG5 2 116562 P17108 —_ : :
1223083 Rxrg 83574 OF 0464 i QAZZUT IS, COre Spondlng fle|dS
DE46RT Pikdch 81747 Q08a61]
WEE420 Mpg 24561 P23571
L2A025 Ptgs2 20527 PAA35S5 0 QE3124 jif Q8
J05181 Gele 1R283 P19468
A1BIT0E Lgt2h TABE2 POB541 /i QSEBCE |
LEO21 ERT T AQQnas l
1] | I | [ ]

‘ For each column description below, select a table’column above and click the description
hutton to make the assignment.

ArrayTrack SPOT ID Assig
Manufacture ID

e to spotid (19) —

issigned to gen_id_miT (17}

GeneBankAcc Assigned to genebankacc (3)

Ref Seq Assigned to refseg (20)
Genelame Assigned to genename (4)
LocusiD Assigned to locusid {(5)
LinigenelD Assigned to unigeneid (6)
Bl | piceDrnd e Mﬂmmr_mﬂhnr FFA :

| OK ﬂ} Cancel 14




Import/Export a gene list -

continued

Ej' Database Contents

¢ M ANOMNYMOUS
o (B0 Affy_Rat_ MASS_only
9 [] Gene Lists

Mz 128gene_simpleT_F1.5_P0.0%
Mz 134gene_Permutat F1.5_P0O.0
MZ 44genemASsS_Fold2_P0.05
Mz Topic 1:123geneMASs_Fold1 .f
o~ ! O0_T12_B_a D0O_T12_B[Biotin]
o= B OO0_T12_B_b DO_T12_B[Biotin] (
- ! O0_T12_C_aD0_T12_C[Bintin]

Open /

Export the gene list

Move the gene list

o ™ D0_T12_C_b DO_T12_C[Biotin]

Rename /‘ To a new folder

Delete i
7M/—T - — See next slide
~Jove To (ew) Folder

Move Out Folder

Copy Genelist For Pasting Elsewhere

15




Import/Export a gene list -

continued

Move gene list to a new folder

0K

H Select Folder:

--Select-- |« L

Cr ] New Folder Hame:

3

-

|Te mp
--Select--

--Mew

Cancel

N DHQ'

Eﬁ Database Contents

¢ B AMONYMOUS
¢ O Affy_Rat_MASS_only

9 [C] Gene Lists
o ] Temp

g

1280ene_simpleT _F1.59_FP0.0%

Mz 134gene_Permutat F1.5 P0O.0%
M: 44geneMASA_FoldZ_P0.05
MZ Topic 1:123geneMASS_Fold1.5_P0.05

The gene is moved to new
Folder - Temp




Import/Export a gene list -
continued

Eﬁ Database Contents

¢ M ANONYMOUS
¢ [E3 Affy_Rat_MASS_only
9 [ Gene Lists

Rename the gene list

L T /

Mz 123genes_MASS_1.5fald_f
MZ 128gene_simpleT_F1.5_F
MZ 134gene_Permutat_F1.5_F
MZ 44geneMASS_FoldZ_P0.05
MZ Topic 1:1230eneMASa_Fo
o W™ D0_T12_E_a DO_T12_B[Biotin
o ™ D0_T12_E_b DO_T12_E[Bictin

o ™ DO_T12_C_a DO_T12_C[Biotin

Open
Export Delete the gene list

Rename

Delete

Mowve To (New) Folder

Mowve Out Folder

Copy Genelist For Pasting Elsewhere

17



Draw Venn Diagram from gene lists

Eg Database Contents
¢ B ANONYMOUS
¢ [E3 afy_Rat_MAS5_only
9 [ Gene Lists

Select gene lists

¥ Genes_MASS 1 Afold_po

1Z8gene_simpleT_F1.9_FP0.045
e Permutat_F1.4
MZ 44geneMASS5_FoldZ_P0.05
MZ Topic1:123geneMAS5_Faldl.
o= H DO_T12_B_a DO_T12Z_B[Biatin]
o H DO0_T12_B_b DO_T12Z_B[Biatin]
o= H DO_T12_C_a DO_T12_C[Bintin]

en
ort

Rename

Delete

Move To {New) Folder

Mowve Out Folder

Copy Genelist For Pasting Elsewhere

o ™ DO0_T12_C_b DO_T12_C[Bintin]

YennDiagram

y

o ™ DO0_T12_D_a DO_T12_D[Biotin]
o ™ DO0_T12_D_b DO_T12_D[Eiotin]

o W™ D2_T12_B_a D2_T12_B[Biotin]
o W™ D2_T12_B_b D2_T12_B[Biotin]
o ™ D2_T12_C_a D2_T12_C[Biotin]

Draw Venn Diagram
By different approach

ufacture |

By various ID

Draw Venn Diagram ‘

By CommuoniD
By Pathway Locus ID
By GeneOntolo GeneMame
e GeneBankAcc
REFSEQ
ot ID
18




Draw Venn Diagram from gene lists
-continued

Diagram

] consider fold change direction More detail about Venn Diagram
Is explained in Tutorial 3.

123genes_MASS 1.5fold_p0.05 12Bgene_simpleT_F1.5_P0.05
123 128

134gene_Permutat_F1.5_P0.05
134

19




-continued

Draw Venn Diagram from gene lists

E SIGHNIFICANT_GENELIST

Yenn Diagram on SPOTID

l/ Diagram |

Fold change direction option

[_] consider fold change direction |

123gene_welch_Fold1.5_P0.05
123

134gene_Permutat_F1.5_P0.05

will be considered as different genes.

Only applies to genelists saved in ArrayTrack
and fold info available. If gene id is same, but
with different fold change direction, then it

128gene_simpleT F1.5_P0.05
128

Save As Image
Color Chooser
Clear Color

Rename Label

Highlighted Data View »| 1D onby

134

Original data

\

\

InputiOutput  Library  GeneList

| # chip Lib || £ Genes || B3 proteins || 2 Pathways ||v|

“ | GOFFA H ) Orthologene

GEMELIST_NAME * EXPID * | GENEBANKACC GENEMNAME LOCUSID|_
7 Filter>

1 128gene_simpleT_F1.5_P0.|850 A8108277 Hsp105_predicted  |233444 |0
B 128gene_simpleT_F1.5_PO.650 AAB4E268 300721 |0
e 128gene_simpleT_F1.5_PO0.|B50 AA848563 Hspala /i Hspalb o
a 128gene_simpleT_F1.5_PO.650 ABOD3400 Daol 114027 |1
5 128gene_simpleT_F1.5_P0.B50 AF021935 Cdc42bpa 114116 |2
s 128gene_simpleT_F1.5 PO.|650 AF025670 Casps g3sss |3
7 128gene_simpleT_F1.5_P0.B50 AF025670 Casph gassd |2
& 128gene_simpleT_F1.5_P0.|850 AF021657 Zing4 499005 |3
o 128gene_simpleT_F1.5_PO.650 AF051943 Nrmes 58964 |1
10 128gene_simpleT_F1.5_P0|650 AF051943 Nmes 58064 |3
1 128gene_simpleT_F1.5_PO.650 AF084205 Taok1 386993 |1
12 128gene_simpleT_F1.5_P0.B50 AJ005424 Mapk? 114500 |1
12 128gene_simpleT_F1.5 PO.|650 £J005425 Mer2d 81518 |1
1a 128gene_simpleT_F1.5_P0.B50 #223083 Rerg 83574 |0)
15 128gene_simpleT_F1.5_P0.|850 D14014 Cend1 58919 |1

\

By clicking any sections from VennDiagram, the regions will \\
be highlighted. Then right click to choose the options. One
option allows display the selected genes in the original data
sheet.

= =
] SIGNIFICANT_GENELIST © fof e EI
Input/Output  Library GenelList
‘ [ chip Lib || £ Genes || [#3 Proteins || 2 Pathways ||-| “ | GOFFA H ) Onhulugene‘
GEMELIST_MANME * EXPID ~ | GENEBANKAGC GENEMNAME LOGUSID
F Fitter» ||
1 123pene_welch_Fold1.5_P0.(650 L26267 kb1 81736 | QF_
2 123gene_welch_Fold1.5_P0.(650 L15079 Abchd 24891 |0 |
= 123pene_welch_Fold1.5_P0.{650 D87 336 Eimh_predicted 287552 |P7[ |
4 123gene_welch_Fold1.5_P0.0650 07365 Gpxt 24404 |Q
s 123gene_welch_Fold1.5_P0.(650 h55534 Cryab 25420 P2
& 123gene_welch_Fold1.5_P0.(650 02732 Hrnox1 24451 |Q5
7 123gene_welch_Fold1.5_P0.(650 E00778 Cypial 24296 PO
& 123gene_welch_Fold1.5_F0.0650 AAB4E563 Hspala i Hspalh @
a 123gene_welch_Fold1.5_P0.(650 AAS18604 Hspala i Hepatt Q
10 123pene_welch_Fold1.5_P0.(650 Z75029 Hspala 24472 @
11 123gene_welch_Fold1.5_PO.(650 01344 Hat1 116631 |P5
1z 123pene_welch_Fold1.5_P0.(650 1981 69 Rpsékal 81771 @
12 123gene_welch_Fold1.5_P0.(650 A2108277 Hsp105_predicted 288444 |Q
14 123pene_welch_Fold1.5_P0.(650 AI220655 Ctdspl_predicted | 353249
15 123gene_welch_Fold1.5_P0.(650 018478 Hadha 170670 |Q
123gene_welch_Fold1.5_P0.(650 AI1103396
123gene_welch_Fold1.5_P0.(650 : E00717 Cyplal 24296 ‘FEIIE
4 »
N
WY CEITELIST
‘ [FF chip Lib ” £ Genes || 3 Proteins || %2 Pathways ||-| “ | GOFFA ” ) Ortt
| GEMELIST_MNAME = EXPID * | GEMNEBAMNKACC GEMEMNAME L
134gene_Permutat_F1.5_PO.1B5S0 AA10B27T H=p105_predicted 2
134gene_Permutat_F1.5_P0O.1650 AABAB2RE8 3
1340ene_Permutat_F1.5_FP0.1650 AABAB563 Hspala /i Hspalh
134gene_Permutat_F1.5_FPO0.1650 ABOO3400 Daol 1
134gene_Permutat_F1.5_PO.1B5S0 AFD021935 Cdcd2bpa 1
134gene_Permutat_F1.5_P0.1650 AFO025670 Caspb a8
1340ene_Permutat_F1.5_FP0.1650 AFO025670 Casph 8
134gene_Permutat_F1.5_P0.16S0 AFD31657 Zfna4 4
134gene_Permutat_F1.5_PO.1B5S0 AFO051943 MNmeB 5
1340ene_Permutat_F1.5_FP0.1650 AFD51943 MNmeg a
1340ene_Permutat_F1.5_FP0.1650 AF0S4205 Taokl 2
12 134gene_Permutat_F1.5_PO.1B5S0 AJ005424 Mapk? 1




Conduct normalization filtered by a gene list

User can do data normalization based on a filtered gene list. Refer tutorial 7 for
Normalization methods.

Select Normalization Method
IE‘ MeanMedian Scaling ‘ - |
. . . . subtract hackgrounds  [Yes -
Mean/Median Scaling Normalization seiifan s -
; target value 1000.0 |
Method (for either 1 or 2 channel data) )
include flagged spots Ho | hd |

& Lultiply each value by Than where m is the mean or median of the channel data and T iz the

target mean/median walue option (default 15 10003, Channels are scaled separately in the caze
of two channel data,

Properties

# Mormalized channel data will have a mean/median matching the target value option.

Select Gene List

Only include genes from gene list:

<all genes>

[ ¢ |

<all genes>

123gene_Welch_F1.5P0.05 in exp. "Affy_Rat_MASS_onh™
128gene_simpleT_F1.5_P0.05 in exp. "Affy Rat MASS onby™
134gene_Permutat_F1.5_P0.05 in exp. "Affy Rat_ MASS onhy™
44geneMASS5_Fold2_P0.05 in exp. "Affy_Rat_MASS_onhy™

Topic 1: 123geneMASS_Fold1.5_P0.04 in exp. "Affy_Rat_MASS_ onb™
Final removeallB6Flag_693[1/86 flags P] in exp. "CdRatLi34™

> " ~ [{(L_CTR_ws_L_CFYin exp. "MAQC_Rat_AFX2"
Gene List: Include only spots with genes in ]ETIE‘HSI—IMI

‘ “'P Cancel 21

Mat

[x]

L] »

Filters

[ 4]




Conduct statistical analysis based on a gene list

Select Dataset Group Assignments for T-Test F ANOVA ! Pairwise Tests
Test Type { Consistent with group selections )

g o B

T-Test Doing T-test based on a
T.Test Options filtered gene lists
@ Pvalues from dist: | ® Welchttest O Simplettest O One class vs. mean: Refer tutorlal 1 for T-teSt
Select Gene List ﬁl

1 Pvalues from permutations: | 0 All @ Limitto: | Onlyinclude genes from gene list:

<all genes>

A |

<all genes:>
123gene_Welch_F1.5P0.05 in exp. "Affy_Rat_MASS_onhy™
— _ 128gene_simpleT_F1.5_P0.05 in exp. "Affy_Rat_MASS_onhy™
Only include genes from gene Ii 134gene_Permutat_F1.5_P0.045 in exp. "Affy_Rat_MASS_onh™
e 14geneMASS_Fold2_P0.05 in exp. "Affy_Rat_MASS5_onh™
Topic 1: 12J3geneMAS5_Fold1.5_P0.05 in exp. "Affy_Rat_MASS_onhy™

Final removeallB6Flag_693[1/86 flags P] in exp. "CdRatU34™
(1)L_CTR_ws_|_CFY in exp. "MAQC_Rat_AFX2"

Matcl
Filtering with a gene list

Gene identifiers to include

[4]

Genbank Acc Gene Mfr ID LOCUSID [ ] UNIGENEID GEMEMAME
[] CLONEID [ | GEN_DESCR_MFR REFSECQ SPOTID

Dataset Haming Data options

Hyhridization names are always included. Subtract backgrounds when present {raw datasets only)

add sample name(s) to hybridization names

[ ] add dye name(s) to hwbridization names

Apphy log (base 2) to expression values
[ ] Exclude spots flagged as bad

| < Back || Do Tests 2




Conduct statistical analysis based

on a gene list - continued

Doing PCA based on a filtered gene lists. Refer Tutorial 4 for PCA

£ pCA Options

™ Centered ) Auto scaled

Gene List Filtering

Only include genes from gene list:

Data

Hyhri
a

<all genes>

<all genes>

123gene_Welch_F1.5P0.05 in exp. "Affy_Rat_MASS onhy™
128gene_simpleT_F1.5_P0.05 in exp. "Affy_Rat_MASS _onh™
134gene_Permutat_F1.5_P0.05 in exp. "Affy_Rat_MASS5 _onh™
44geneMASS_Fold? _P0.05 in exp. "Affy_Rat_MASS onh™

[Topic 1: 123geneMASS Fold1.5_P0.05 in exp. "Affy Rat MASS onhl™

Final removeall86Flag_693[1/86 flags P] in exp. "CdRatU34"
(TL_CTR_vs_|L_CFYin exp. "MAQC_Rat_AFX2"

MmEE

|| add dye name{s) to hybridization names

Ok Cancel




Conduct statistical analysis based on a gene

list - continued

Create Correlation Matrix o & X DOing Correlation
Edit Datasets Groups Geneld's Data-Options M atrix b ase d on a
4 —— - P - - | | filtered gene list
Assign to New Group | Unassign Assign to... | Clear All Groups Swap Dye R efer TUt Ori al 10
|~ Hybridization SAMPLE 1 LABEL 1| SAMPLE 2| LABEL 2| ARRAYTYPERAME | LA :
= ‘f“’? .| |for C_orrelatlon
1(1) Strain A Q380 | Strain A-mice 1 |CyS Reference|Cy3 NCTR_WMWG_MouseJol Matrix
2 @ Strain A Q381 |Strain A-mice 2 | Cya Reference|Cy3 RCTR_MWG Mousedal
3 @ Strain & Q382  |Strain A-mice 3 | Cya Reference|Cy3 RCTRE_MWG Mousedal
4 @ Strain B Q1385 | Strain B - mice 1 | Cya Reference|Cy3 FCTRE_MWG Molsedal
5 @ Strain B Q386 | Strain B - mice 2 | Cya Reference | Cy3 FCTRE_MWG Molsedal
i @ Strain B Q387 | Strain B - mice 3 | Cya Reference|Cy3 i i 0 s T T il
F | M Select Gene List
Only include genes from gene list:
2 groups, sizes = [3, 3]

<all genes>

Ahove you may opifonally assign datasets into groups here, w

separated visually in the owtput matrix.

Hote: If any group assignments are made, then any datasets

a group will ignored.

Matc

<all genes>

174Welch_t_2fold_p0.05 in exp. "Strain_mice_two_Channel"
187Welch_t_1.5fold_p0.01 in exp. "Strain_mice_two_Channel"”
187gene_P0.01_F1.5 in exp. "Strain_mice_two_Channel"
198protein_P0.01 in exp. "Strain_mice_two_Channel™
202Welch_t_test_P0.005 in exp. “Strain_mice_two_Channel”
206simple_t-tset_2fold_p0.05 in exp. "Strain_mice_two_Channel”
25chemicals_Lino_Terp.xls in exp. "Strain_mice_two_Channel”

L] ps4

4]

Only include genes from gene Iist(

=all genes=

Create Correlation Matrix

24




Conduct statistical analysis based on a gene
list - continued

£ HCA Options

Doing HCA based on

I i Aut le data [v] Cluster sorted I
a filtered gene list o [_| Auto scale data [v] Cluster sorted hy value
; od Selection
Refer Tutorial 4 for HCA
@ pual cluster ) Heat map {no clustering)
Distance
LinkageType

i) Single ) Complete O Average  Centroid ) Median ® Ward's
Gene List Filtering

Only include genes from gene list:

<all genes:

=all genes:>

174Welch_t_Zfold_p0.05 in exp. “Strain_mice_two_Channel™

187Welch_t_1.5fold_p0.01 in exp. "Strain_mice_two_Channel”

187gene_P0.01_F1.5 in exp. “Strain_mice_two_Channel™

Data 198protein_P0.01 in exp. "Strain_mice_two_Channel”

Hybri 20Melch_t_test_P0.00% in exp. "Strain_mice_two_Channel"
206simple_t-tset_2fold_p0.05 in exp. “Strain_mice_two_Channel™

a 2achemicals_Lino_Terp.xls in exp. "Strain_mice_two_Channel™

[ | add dye nameis) to hybridization names

ME

|4

Ok Cancel




Biological interpretation using ArrayTrack
Pathway, GO and other tools

Individual gene
annotation and analysis

Database Library Tool Export Help

@ ‘ ‘%{% Hew Exp

g Diatabase Contents
o W ANONYMOUS
o [C1 affy_Rat_MASS_only
9 [ Gene Lists

SIGNIFICANT _GEMELIS

Pathway analysis

GO-based
functional analysis

InputiOutput  Library Ge

@ Library

26

Mz 123geneMASS_Fold1 5_F0.05 g ﬂﬁ Chig Lib % Genes Protein ﬂ Pathw - ) | GOFFA " Orthologene
Mz 132geneMarm_Faldl AP0.05 ; = T 3
P — Double Cl W GE ME EXPI :_‘;Path#n ENAME LOCUSID| FOLD |PyALUE
eul0piC 15 123geneMASS_Fold1.5_P0.02 0 ol Tapic 1: 1230eneMASS_Fold1.5_P0.0[650 1§ ingenuity edicted 283444 41286 |0.0006
7 M8 D0_TT T Erom=rrr=semm 2 Topic 1: 123geneMASS_Fold1.5_P0.0/6S50 > GeneGo MetaCore 300721 |5.3215  |0.0038
¢+ B [Mﬂ—llﬁshje{fnuﬂzﬂiza_nagiiling, ifs=N t=1000.0.5=Medlan, s 3 Topic 1: 123geneMAS5_Fold1 . 5_P0O.0[G30 FRSYEO0S HepaTarHspalh 149075 |0.0003
¢ 8 D0_T12_B b DO_T12_Biotin] 4 Topic 1: 123geneMASS_Fold1.5_P0.0/650 ABN003400 DaoT 114027 |0.BGSE  |0.0107
o Bl MASS (D0_T12_B_b) 5 Tapic 1: 123geneMASS_Fold1.5_P0.0/650 AF021935 CdcdZhpa 114116 04238 |0.0184
0 MeaniMedian Scaling, ifs=N ti=1000.0,5=Median,s & Topic 1: 123geneMASS_Fold1.5_P0.0/E50 AFO25670 Caspf 83584  |0.2951 |0.0167
? B DO0_T12_C_a D0_T12_C[Biotin] 7 Topic 1: 123geneMASS_Fold1 . 5_P0.0/G50 AF0Z5670 Casph 83584 0.4238 |0.0148
o B MASS{D0_T12_C_a} ] Topic 1:123geneMASS_Fold1.5_P0.0/G50 AFO31657 Ffoa4 499095 |0.4941 |0.0203
[ MeaniMedian Scaling, ifs=N,t=1000.0,5=Median,s c] Topic 1: 123geneMASE_Fold1.5_P0.0/G50 AFDA1943 Mme6 58064  |0.5452 [0.0282
¢ M8 D0_T12_C_b DO_T12_C(Biotin] 10 Topic 1: 123geneMASS_Fold1.5_P0.0/650 AF051943 Mmef 58964  |0.2628 [0.0145
¢ BH MAS5{D0_T12_C_b} 1 Topic 1: 123gensMASS_Fold1.5_P0.0/GS0 AF084205 Taokl 286993 (05826 [0.0092
[0 meanittedian Sealing; e=h hetall D e=Nodians 12 Topic 1: 123geneMASS_Fold1 5_PO.0B50 |AJ005424 Mapk? 114508 05151 |0.0082
# M8 D0_T12.0_5 D0_T12_DfBiotin] 13 Topic 1: 123geneMASS_Fold1 5_P0.0[BS0 81005425 Mef2d 81518  |0.5585 |0.0121
¢ H %Sh:e{fnuﬁ—;ﬂizgntjs_:a}ling, N—— 12 Topic 1: 1230eneMASS_Fold1.5_PO.06S0  |AJ223083  |Rwg 33574 |2.5979 |0.0285
o W D0 T12 D bDO T12 DBiotin] = 15 Topic 1: 123geneMASS_Fold1.5_P0.0/650 014014 Cendi 58818 |0.6225 |0.00BS
:L [ | [+ i i [




Individual gene annotation and analysis using GeneLli

Link to other pub
Summary info for the databases for the
highlighted gene highlighted gene

E:;:-Q Gene Library _”E”g|

(@) specify ID Type: %2 Pathways |H |ﬁprmeins || ) Orthologene ﬂGOFFA‘ % chip Lib
) GenBankAcc & - )
: \3 | Customize Table | Export ‘ More Info ..g~elect one - Link To /[Selec‘l one -- lv ‘ IE] Help |I
Ll | d5  Toeneidas NPUT LOCUSID]  GEMENAME Selectone-- ||\ 0 g5 (Select one Em
CSF Filters Gene Synomym EntrezGene 1 =
e s 24295 Cyplal Gene Summary| || ok r.dl, JUnigene B R
) SwissProtAcc E Zhadk Gt Gens Ontalogy | = Bt =
k 24451 Hrrmd ENCBI RefSeq o GeneCard R
O IMAGEID o 14471 Haph GenBank Acces ] Chr_nmnsomal Map Rl
|5 24472 Hspala eI e :/ Ri
i) GEN_ID_MFR. & 24553 Mt Pru}em S \[:‘B ; R
7 24561 Mpa " dlycosylase \ / R
2 GeneName & 24565 Abcet ATP-binding cassette, sub-family © (CFTRIMRPY, Thernber 1 R
zja 24567 hit1a hietallothionein R
ks Dbig ik 10 24605 Mras neuroblastorma RAS viral f-ras) oncogene hamolog &3
@Enter Searching Data: 11 24646 Abchi ATP-hinding cassetts, sub-family B (MDRTAP), member 1 R
i 24811 Tap1 transporter 1, ATP-hinding cassette, sub-family B (MDRITAP) R
i 24842 Tpa3 tumor protein pa3 R
14 24862 Ligtzh LIDP glycosyltransferase 2 family, polypeptide B R
15 24891 Ahch4 ATP-binding cassette, sub-family B (MDRITAR), member 4 R
: 250345 Cial diapharaze 1 R
25283 Gele glutamate-cysteine ligase, catalvtic subunit R
©) - 25315 Ephil epoxide hydralase 1 R
___________________________________________________________________________________ 25355 Ste sulfotransferase, estrogen preferring R
. Al 25406 Cddd 044 antigen &3
Message: e 25420 Cryah crystallin, alpha B R
unigque search [0 number : 5 . g 5 g S
01 i 2z 254093 Mfkhia nuclear factar of kappa light chain gene enhancer in B-cellg inhikitar, alphi R
gi 23 25591 Adprt ADP-ribosyltransferase 1 R
.. . Ei 24 25625 Tnfrsfla tumor necrosis factor receptor superfamily, member 1a R
Missing sumber ; 0; i 25 25675 Hrgecr 3-hydrosey- 3-methylglutaryl-Coenzyme A reductase R
Missing list of search 26 26717 Togfh3 transforming groweth factor, heta 3 R
ids(LOCTUISIDY: 3 : :
| 26759 Each brain acyl-CoA hydrolase Ri— 27
fme :.-.|~.“ m | iz 14 & i AU L b Lilem 4 |.;.l_




Export a dataset by specifying the
gene list

The user can export data with only selected genes. Refer Tutorial 9 for data export.
nﬁ“g{%NewExp

¢ [CJ Affy_Rat_MASE_only B
o= ] Gene Lists
+ W™ DO_T12_B_a DO_T12_B[Biotin]

o EH MASS {D0_T12_E_al[file: Tem _ - . .
A MeaniMedian Scaling, ifs= EH view data set{s) as wide spreadsheet - datasets side by side
% Meaniedian Scaling, ifs=r  EXport | B Export single-platform data as spreadsheet |-,
¢ W8 DO_T12_B_h DO_T12_B[Bictin] | Comvert affy celfiles to probe sets B Export gene-matched data as spreadsheet (multi-platfurm OK)
¢ BH MASS{D0_T12_B_h}[file: Tem 9 Mixed scatterplot Export original data files or Affy probe-set files

E—]| Meanedian Scaling, ifs=
¢ I DO_T12_c_a DO_T12_C[Biotin] BB virtual array images for data Export Affy CEL files
v B MASA{DO_T12_C_a}[ile: Tern| F Actual array images for dafgess8e ks Export image files _
[ Mearmedian Scaling, ifs= . Rank intensity plots for dat Export Options X
4]
+ W™ DO_T12_C_h DO_T12_C[Biotin] il BarChart Output Options
¢ H [ﬂ!]_!lg\sn? {DUﬁTL?_Cs_b}I[mE- Iem Crleate . [ ity Data Fields | Dataset Filtering | Gene Filtering | Jspot Fields | Dataset Naming

saniMadian Scaling, ifs= N—

o B8 D0_T12_D_a DO_T12_D[Eictin] | Analysis

Only include genes from gene list:

P

<all genes>

<all genes>

I »

123 ! n exp. “Afty_Rat_MASS_only”
128gene_: _F1.5_P0. exp. "Affy_Rat_MASS_onk™

134gene_Permutat_F1.5_P0.05 in exp. "Affy_Rat_MAS5_onh™

14geneMASS_Fold2_P0.05 in exp. "Affy_Rat_MASS_onh™

Topic 1: 123geneMASS_Fold1.5_P0.05 in exp. "Affy_Rat_MASS5_onkh™

Final removeall86Flag_693[1/86 flags P]in exp. "CdRatU34™

[4/6 ints == 10] in exp. "Strain_mice_two_Channel" |

ST

hMatc!




Normalization




Normalization methods for
Affymetrix data

e MAS 5 - Can be applied on single array
« RMA ™
* DChlp ~—— | Can be applied on multiple arrays

e Plier
e Plier +16



Normalization methods for
Affymetrix data - continued

g Databasze Contents ] ] [ |
?i ANONYMOUS Right-click the selected data, choose
7 [ Affy_Rat_MASE_only “Convert affy cel files to probe sets.

o= ] Gene Lists

¢ W™ D0_T12_B_a DO_T12_B[Bintin] ‘

¢ BH MASS{D0_T12_B_a} [file:
[_"T mMean/Median Scaling,
¢ WM DO_T12_E_b DO_T12_E[Bio

H view data set(s) as lfde spreadsheet - datasets side by side

E=port ]

¢ BB MASS{D0_T12_B_h}[file:
ﬂl MeanMedian Scaling,

9 H DO_T12_C_aD0_T12_C[Bio
o BH MASSDO_T12_C_al [file:
|ﬁ| mMeanMedian Scaling,

9 H CO_T12_C_bhDO_T12_C[Bio
o BH MASSIDO_T12_C_h [file:
[ﬁ| Meaniedian Scaling,

- H OO T12_ D abDo_T12_DIBio
o HB MASSID0_T12_D_al[file:
[_"T mMean/Median Scaling,

- H OO _T12_D_bhDO_T12_D[Bio
o BB MASSID0_T12_D_h! [file:
|ﬁ| mMeanMedian Scaling,

9 H 02 T12_E_aD2_T1Z_B[Bio
o B MASSID2_T12_B_allfile:
|ﬁ| mMeaniedian Scaling,

Convert affy cel files to prohe sets [%
# Mixed scatterplot

m Yirtual array images for data

m Actual array images for data <<Dew. Onhy=>
%, Rank intensity plots for data
Il BarChart

Create gene list by data filtering... selection ofimethods
N Select methods:
Anahysis

Quality Control [1MAS5 [v|RMA [v]DChip [v]Plier [v]qPlier16

[ﬁ| Normalize...
Duplicate data sets
oK w

Cancel

Copy data sets for pasting elsewhere
Studies L
Tree options... 3

¢ W™ Dz_T1z_B_b DZ_T12_B[Biot.

) T



Normalization methods for
Affymetrix data - continued

Eﬂ Database Contents

¢ M ANOMNYMOUS
¢ [ Affy_Rat MASS anly
o= ] Gene Lists

¢ W™ DO0_T12_B_a DO_T12_B[Biotin]

o BH MASSID0 T12 B al

¢ I8
=

¢ I8
=

REMA{DO_T1Z_B_a}
DChip{DO0_T12_B_a}
Flier{D0_T12_B_a}
gPliert6{D0_T12_B_a}

MASS (D0 T12_ B b}

FEEH FEEF FEFR R A oD D A R FFRH o P FEF

RMAIDO_T12_B_h}
DChip{D0_T12_B_h}
Flier{DO_T12_B_h}
gFlier1 G {00_T12_B_h}

0 T1Z C_aD0_T12_C[Bi
MASS{D0 T12 C al

RmMA{DO_T12_C_a}
DChip{DO_T12_C_a}
Plier{D0_T12_C_a}
gFlier 6{D0_T12_C_at

O_T1Z_EBE_b DO_T12_B[Biotin]

ot

The converted probe sets files will
be shown under the experiment.



Other normalization methods

The following methods are for one and/or two channels

Lowess

Total intensity norm .

Linear Lowess

GenePix Mean Log ratio”
Mean/Median scaling 7 [ £, sither 1

Percentile Scaling
Ref Avg Comp
Quantile

For 2 channel only

or 2 channel

For 1 channel only

A4 4 44444

[ﬂ Mormalization Methods

LOWWESS

Total Intensity Maorm.
MeanfMedian Scaling

GenePix Mean Log Ratio Marm.
Linear&Lowess

Fef Avg Comp

Ciantile

Fercentile Scaling



Normalize Data

Select the data, right-click, choose “Normalize...”

¢ [T Strain_mice_two_Channel

o= ] Gene Lists

9 m atrain A Q380 Strain A- mice 1[Cya] | Reference[Cy3]

Lo I O T " | Lo O O O o B K | [ e W B | 1 i |

o BH raw data [Strain A
[l LowESS, ri=3

¢ B strain & 2381 Strain
o B no-name {Strain A
[ LOWESS, ri=3

¢ B strain A Q382 Strain
¢ B no-name {Strain A
[l LowESS, ri=3

o BB strain B 0385 Strain
¢ B no-name {Strain E
[ LOWESS, ri=3

¢ B strain B 0386 Strain
¢ B no-name {Strain E
[l LOwESS, ri=3

¢ BB strain B 0387 Strain
¢ B no-name {Strain E

[ LOWESS, ri=3

B View data set(s) as wide spreadsheet - datasets side by side
Export

#F Scatter plots for data

2F Mixed scatterplot

=i (A plots for data

m Virtual array images for data

m Actual array images for data <<Dev. Onhy==

", Rank intensity plots for data
Iill BarChart

Create gene list by data filtering...
Analysis

Quality Control

|ﬁ| Normalize... l}



Lowess

Lowess is for two channel data only.

Select Normalization Method

IEI LOWESS / ||

v

subtract backgrounds Yes |v
< For 2 channel data only smuoothing factor 0.2

robustness iterations |3 |

[»

The Lowess normalization method performs a robust locally weighted regression on the log ratio o
(WD) wz. log geometric average (A) spot data, using each spot's locally estimated I value for spot by |=
spot correction of log ratio walues, Thus the Lowess method differs from many other normalization
techmigues because it is able to correct intensity (&) dependent ratio bdases in an intensity-specific
way. Visually this amounts to "straightentng out" a curved A-DW plot.
When the final local regression estitnate Mfit of the log ratio has been calcwlated for a spot having -
channel wvalues cl and c2, the corrected ratio c1'c2' is determmned by
logfel'/cd"y =loglcl/cd) - Lifit
ffitted A vatue become new zero point of M values ot this avg intensity)

which we can rewrite as

cl'c2' ={clicd) * /Y MIit)
{where b is the logarithm base for computed M-values)

To present thiz correction in two channel fortnat, we spread the ratio correction factor reciprocally
to both channels, so that the satne ratio correction is achieved:

cl' = c1*sqri( 1/ DA

c2' = c2/sqri L ML)

1]

Filters

Gene List: Include only spots with genes in gene list

I OK || Cancel |




Total Intensity Ratio Normalization

E' Total Intensity Norim. | - |

subtract backgrounds

Total Intensity Ratio Normalization

Total intensity ration normalization
is for two channel only.

Method (2 ch only)

# 1) Compute sum of each channels' mtensities, optionally subtracting backgrounds
# 2 Let r bethe ratio of these sums, ie (sum chl wals){sum ch wals)
# 3} scale factor for first channel 1z 1/sqei(r), for channel 2 iz sqrifr)

Properties

# Fatio of sums computed for the normalized data should be 1.0
# Fach spot 15 adjusted 2o that the ratio of channel values is 1/t times 1tz unnornmalized value.

Filters

Gene List: Include only spots with genes in gene list
| OK I\J | Cancel |




Mean/Median Scaling
Normalization

Select Normalization Method

E' MeanMedian Scaling

# MNormalized channel data will have a mean/median matching the target walue option.

or on

e or two channel data

Filters

Gene List: Include onby spots with genes in gene list
| 0K R! | Cancel |

. . . . subtract hackgrounds Yes -
Mean/Median Scaling Normalization e T -
; target value 1000.0 |
Method (for either 1 or 2 channel data) i
include flagged spots No hd |




GenePix Mean Log Ration Normalization

This method is for two channel data only

Select Normalization Method

| <@ | GenePix Mean Log Ratio Norm. |'|

< Method (2 ch only) subtract backgrounds Yes i - |
exclude ratio limit 10.0 |

# 17 Compute channel ratios after respective background subtraction if specified {which channel
is the mumerator w2 which is denominator doesn't tatter

# ) If the exclude ratio limit parameter I has been specified non-zero, then spots are ignored
whose ratios don't lie between 1/ and LA

#» 3 talze log of remaining ratios (base doesn't matter, will cancel out)

# 47 Apply anti-log to the avg of these log ratios, to get r

# 5 scale factor for mumerator channel is 1/sgrin), for denominator channel is sgrifr) (applied
after background subtraction, if specified)

Properties

» After normalization, the average of the log of channel ratios is 0, corresponding to r= 1.0
# Fach spot walue is adjusted such that the ratio of channels iz 1 tirmes it's unnormalivzed value

Filters

Gene List: Include only spots with genes in gene list =<all genes> [%

I OK || Cancel |




Linear & Lowess Normalization

Select Normalization Method

2 Linear&Lowess

subtract backgrounds Yes

Linear&Lowess Normalization oA =

robustness iterations g
< Method (for 2 channel data only) delta

scaling Geometric Mean |
# First, walues for each channel are multiplied by T/m where m is the mean or

median of the channel data and T iz the target meanfmedian value option (default is tergutydiiy 10000 |
L0, include flagged spots for scaling Mo - |

# Then a Lowess normalization is performed on the resulling scaled channel data

< LR B

For/two channel data only

Filters

Gene List: Include only spots with genes in gene list [%

| Ol || Cancel |




Quantile Normaliztion

Select Mormalization Method

? | |Quantile |v|
Quantile Normalization sttractackaouis: ) fes et
include flagged spots Yes -
Method h onl
< theh iyl mean type arithmetic |

All datfeets are first sorted by ascending intensity walue, after remowing flagged walues if the option is 2et to
exxclude themn. All datasets are then trimmed to the length of the shortest datazet involved, by tritmming the
sroallept (front) walues from each. Then the least {front of lst) value is taken from each dataset, and the
arithirjetic or geometric mean of these least values is written az the normalized intensity value for each of the
front ppots. Thus the same normalized intensity walue is written for each dataset, however the spot (gene)

# Fach datazet normalived together via quantile normalization swill have the same zet of output intensity
values.

For one channel only

Filters

Gene List: Include only spots with genes in gene list

| oK N| cancel |

12



Reference Average Comparison Normaliztion

For one channel only

i Select Mormalization Method

IE‘ Ref Avyg Comp |v|

Refereng;ﬁrage Comparison Normalization subitracthackgrounds: J¥es o
include flagged spots HNo |«

< Method (1 ch only)

The normalized intensity [' is given in terms of the origingl intensity [ and the reference intensities R by
I 2y

where
g = (R{1}*R{2)*...* R{N))~(1/N) iz the geometric mean of the reference intensities.
Properties

# oz 1% =1og(D - Avglog{R{k ), where Avg 1s the usual arthmetic average.

Hilight Reference Data Sets {Use Shift and/or Control keys for multiple selection)

Affy_Rat_MAS5_onhyDO_T12_B_a[r10649]
Affy_Rat_MASS5_onlw/D0_T12_B_b[r10650]
Affy_Rat_MASS_onlyD0_T12_C_a[r10651]
Affy_Rat_MAS5_onlyDO_T12_C_b[r10652] L
Affy_Rat_MASS_onhwD0_T12_D_a[r10653]
Affy_Rat_MAS5_onlyDO_T12_D_b[r10654]
Affy_Rat_MASS_onlwD2_T12_B_a[r10655]

[v]

[4]

[ ] Exclude reference datasets from being normalized
Filters

Gene List: Include only spots with genes in gene list <all genes:>

13
| OK N| Cancel |







The structure of the data in ArrayTrack

Data is organized as a hierarchical tree structure:

EXp owner

Datahase Contents
ARCRHYMOLIS

Exp Name %ﬁﬁﬁ? 2irps-Ratl34

significant Gene Lists

MZ 122geneMorm_Fold1 .5 _P0.05

Gene List )
Mz 123genemMASS Fold1.5_P0.05

MZ 1350ene_PermutationP0.05Fold1 .5

Hyb Name %‘H LO_T12_E_a DO_T1Z_E[Eiotin]

MASE data [D0_T12_B_al [file: Temp3a270.td]
T tieanittedian scaling, ifs=M t=1000.0 5=Median sh=%{D0_T12_B_a}

Raw Data

Normalized Data




Create new user group and experiment

User can create his own group to congregate all the experiments under his own space

= Give an unique experiment title
£.# ArrayTrack Testing

Database Library Tool Export Help @ f User Group Name:

= % 35 New Ex IjExperimeiljg__
- —hg Owper1D:
E_g Databhase Contents

X]

EFA
FOATRAIMNIMNG

=
=
=
=

Type in the new experiment name

AROMYMOLS ‘ # User Groy

--Select-- w | g.4., John Lab; mygrp; Anomanous ...
New % =] Hat treated with drug; ...

A ARRIS

ANONYMOUS

APOGGE

BRANHAM to organize a set of experiments

BZ AVWASL AR

Crea'[e new user group # Experime|CAD

__[Mayed in the database tree
 mmend that the name you use

f

"u" CAD conducte
T

®

should be descriptive to the experiment .

oK

Cancel

Give an unigue experiment title El

@ i' User Group Name: |I'u'|y_Gruu;{ |v | e.q., John Lab; mygrp; Anomanous ...

] Experiment Nam e.q., myexp; Rat treated with drug; ...

Owner ID:

# User Group Hame can he any text. it is used to organize a set of experiments
conducted by the User Group and will be displayed in the database tree

# Experiment Name can he any text. We recommend that the name you use
should he descriptive to the experiment .

| OK[}J‘ Cancel |

Input

q

Hew tem Name:

iy Group

IDH[ | Cancel




Create Experiment

Input For

@ Experiment Design

*is required

* Expefiment ID: |Test

Experiment name

Must save experiment

* Experimenter: Dateimmiddisay): | | 1| |1
Protocol: a Export
* Institute: |--Select.- |v]
Exp Design Protocol: a Export
Hybridization Protocol: a Export
* Key words: | |
Labeling Protocols: a Export
* Exp Description: —]
= RNA Extraction Protocols: a Export
a
AN e T ~| Manuscript/Reprint: a Export T
-
Comments: = Significant Gene List: a Export /
| —
Must f Save Exp hefore continuing.
@ e — | save the experiment section |
&
i (St CI 7 swew ) voeemn |
Array Infi it 5 le & Label Informati

Channel 1 rChanneIZ |

* ArrayType: |--Select--

* Sample ID: |--Select-- |V|| View Edit |

Slide ID: |

* Array Platform:

Slide has:

|I|Z| arrayis)
8 |Z|2| times

Array used

) One Channel (® Two Channel

Lovo [soos |-
Label by whom: when{mmiddiny):

QC Notes for Label:

(IR

Hyh Infomation

Data Import

[4]

1

II [ 1»]




Copy Experiment

User can also copy experiment from other group and paste it under his own group

&Eg Database Cantents el
o ANOMNYMOUS :
o [ affy_Rat_MASS_anly
o= [ Sene Lists
T E DO_T12_B_a DO_T12_B[Biotin]
¢ HEH MASS{DO0_T12Z_EBE_al[file: Ten
[ﬁl MeaniMedian Scaling, ifs=
+ W™ Do_T12_B_b DO_T12_B[Biotin] | Export »
¢ B MASSIDO _T12 B _hl[fle: Ten Comvert affy cel files to probe sets
! mMean/Median Scaling, ifs= =F Mixed scatterplot
T E DoO_T12_Z_aDO_T12_C[Biotin]
¢ BEH MASS{DO_T12_C_al[file: Tern
[ﬁl MeanfMedian Scaling, ifs= m Actual array images for data <<Dew. Onhs==
¢ B8 DO_T12_cC_b DO_T12_C[Biotin] | s, Rank intensity plots for data
MASS (D0 _T12 < b} [file: Ter
v ﬁl Me{aniﬁedia_n S_ca}l[ing, ifts= ihl BarChart
? E D0 T12 D _a D0_T12_D[Biotin] Create gene list by data fitering...
¢ BH MASS{DO0_T12_D_al[file: Ter Analysis k
[ﬁl Mean/Median Scaling, ifs=| Quality Control F
T E DO_Ti12_D_bh DO_T12_D[Biotin] [.ﬁl e e

¢ HEE MASS{DO_T12_D_hk}[file: Ter .
ﬁl MeanfMedian Scaling, ifs= BUIITEE TS (h 1) EE B

WM Dz2_T12_B_aD2_T12_B[Eictin] | CO0PY data sets for pasting elsewhere [:3
o B MASSIDZ T12 E_al[file: Ten Studies 3
[ﬁl Meant/Median Scalind, 5= Tree options...

+ W™ Dz_T12_B_b DZ2_T12_E[Biotin] ‘J 5:‘

EH view data set{s) as wide spreadshest - datasets side by side

m Virtual array images for data

¢ B MASSIDZ_T12_EB_h![file: Temp21345 td]
ﬁl Mean/Median Scaling, ifs=k w=1000.0,s=Median,sh=""{DZ2_T1Z_B_bkh!

Select the hybridizations to be copied, right-click -> choose “Copy data sets for 5
Pasting elsewhere



Copy experiment - continued

Database Contents

AMROMNYMOLIS

A

EFA

FOATRAIMNIMG
FEDERICO GOoDisAlD
F A

o [0 2ch_2Zstrain_20K_chip
o [ AGL_1_test
o [ AGL_Z_test
o [0 AGL_3_test
T ] ATwfreshTes
o ™ 21 ABI
o ™ 2z ABI
o 3 Affy_Susant Paste 12 raw data sets [%
o [ BatchTest 4 Gene Lists
o O cORH_Mep Select datasets g

Y YTl
ezl

Batch Import
Rename

Right-click the other experiment (for storing the copied data), then choose
“Paste # raw data sets”.



Duplicate an experiment

Egj Database Contents —
¢ ANONYMOUS :
o~ O Affy_Rat_MASS_only
o~ [ Affy_Rat_Cther
¢ [CJ Strain_mice_two_Channel
o= [] Gene Lists
¢ ' Strain A Q380 Strain A - mice 1[Cya] | Reference[Cy3]
7 BB raw data {Strain A Q3801 [filg; Moo e mesnnnn S -
E—ll LOWWESS ri=3 sh=y d=nul EH View data set(s) as wide spreadsheet - datasets side by side
¢ B strain A Q381 Strain A- mice 2[] Export »
T H rml-name{ﬂtrai_nﬁmm}[ﬂle #F scatter plots for data
E] LOWWESS, r|.:3,sb:‘r.*,d:nu ’, Mixed scatterplot
e ' Strain A Q382 Strain A - mice 30 B MA olots for dat
¢ BB no-name {Strain A Q382 [le] PO Tordata
[ LOWESS, ri=3,5b=Y,d=nu| |i Virtual array images for data
¢ ' Strain B @385 Strain B - mice 1]

¢ BH no-name {Strain B 2385} [file ) i
[l LOWESS, ri=3 sh=" d=nu %, Rank intensity plots for data

¢ BB strain B Q386 Strain B - mice 2 Wbl BarChart
¢ BH no-name {Strain B 386} [file| Create gene list by data filtering...
[l LOWESS, ri=3,5h=Y,d=nu Analysis ,
¢ ' Strain B Q1387 Strain B - mice 3]

uality Control b
¢ B no-name {Strain B Q387} [file Quality )
E_]l LOWWESS, ri=3,5h=",d=nu E_]| Hormalize...

' Actual array images for data <<Dev. Onhy=>

o f CAD Duplicate data.sets

T = Copy data sets Tor pasting elsewhere

o= FOATRAIMIMG i

o FEDERICO GoODEAID Studies >
o g FQIAN Tree options...

Select the data to be duplicated, right-click -> choose “Duplicate data sets”. The data
sets will be duplicated under the same experiment folder. This is different from
copying data that the copied data can be copied to a different experiment.






Data Import

Before you import any data, you need to create array type unless the
array type is already exist in ArrayTrack (you can check all the existing
array type from Chip Library). For Affymetrix array type, you can take it
as it is. But for other array type (e.g. Agilent) you need to check the
coordinates and gene ID to make sure they are exactly match with your
data file.

You also need to create hybridization file which will be used for batch
Import. The following slides will lead you through all the steps.



Check Existing Array Type

Database Library Tool Export Help

\ﬁ %{% New Exp | :

—1 Database Contents

ANMCMYMOLIS

CAD

EPA

FOATRAIMNIMNG
FEDERICO GOODSAID
FoIAMN

Ol sk d G kL

L |

1]

Y Y Y Y YR
)+l o o) e 4zl 42+

b

:\ﬁﬁ"gﬁmr Chip Library stores all the array types that

8 Gene Library - are available in ArrayTrack.

ﬂ Fathway Likirary
m Frotein Likirary

Dl P Library :
%) Orthologene Library Double-click

Gy

% |chip Libra

- T T Y a— _
@ EDKE Libra }-ﬂew chip comparisan tool




Check Existing Array Type

[ Chip Library

r Gik |/ SOl : Genes Proteins Pathways Orthologene GOFFA BarChant
@ Specify Category for Array Type:
® Al @ Customize Table | Export ‘ More Info ... | Link To ... ‘ | | D
) HCTR customized Err ARRAYTYPENAME MNUMBEROFSPOTS YENDORMAME CATEGORY DESCRIPTION CH;
~Manufature 7 Filter> -
Rat1.2 1185 ClonaTech RAT cOMA Expression Arrays |1
© aBI 2 GF200-ResGen 5760 ResGen HUMAM  |cONA array 1
) Affymetrix 3 GF300-ResGen aTRD ResiGen RAT cOMA array 1 |2
7 Agilent a GF301-ResGen 5760 ResGen RAT cOMA array 1
5 MCTR_RAT4E 1 40496 ClonaTech RAT Cligonucleotide array |2
) CloneTech
GF201-ResGen arvad FesiGen HURARN cOMA array 1 4
) GEHC GF202-ResGen 576D ResGen HUMAM | cDNA array 1
) MWIG Phase-1RATTOO 3136 Phase-1Tox RAT cOMA array 2
i ResGen NCTR_MOUSESK 1 376 CloneTech Mouse Oligonucleotide array 2
GF203-ResGen arad FesiGen HURARN cOBA array 1
) Others
GF204-ResGen arad ResiGen HURARN cORA array 1
rSpecies (GF205-ResGen 5760 ResGen HURMAMN  |cDMA array 1
) Human - GF206-ResGen 57ED ResGen HLUIMAN COMA array 1
ChipScreen-Gs-Human 8064 ChipScreen HULIMARN cOMA array 2
) Mouse
GF302-ResGen aTED ResGen RAT cOMA array 1
© Rat MCTR_MOUSESK 2 376 CloneTech MOLISE Cligonucleotide array |2
) Others MVIGS30 11462 [l RAT Oligonucleotide array |2
“Channels STvd 17328 MecClelland Lak HURAMN cOMA array 2
Affy_ RG_LI434 0 Affyrmetrix RAT Oligonucleotide array 1
e Tine Ul NCTR_MWG_Mouse 20K 20160 MG MOUSE  |Cligonuclectide array |2
(2 Two channels Affy_HG-U1334 23283 Afyrrietiz HUMAMN | Oligonucledtide array |1
-ArrayType Affy HG-Focus aras Affyrmetrix HURARN Cligonucleotide array |1
A Affy HG-1133_Plus_2 46745 Aﬁ‘ymetr?x HURARN Ol!ganuclent?de array |1
Affy_HG-101338 226445 Affyrmetrix HUMARN Cligonucleotide array |1
() cDNA array Affy_HG-U1334 2 23277 Affyrmetrix HUMAM  |Oligonucleotide array |1
Affy HG-US5Av2 126245 Affymetrix HUIMARN Oligonucleotide array 1
Affy MOE4304 22650 Affyrmetrix MOLISE Cligonucleatide array |1
Affy_MOE430B 2248745 Affyrmetrix MOLISE Cligonucleotide array |1
T Affy_Moused30_2 45101 Affyrmetrix MOLISE Oligonucleotide array |1 ||
A‘.ﬂigh.ﬂnu ed3ns 2 ZZRAN m Affwrmptri MOLISE | Olignnuclentide array 1| '|L




Check Existing Array Type

If the array type for your data (e.g. Affy HG U133 _Plus 2)
does not exist in ArrayTrack, you need to go to slide #34
(create array type). After you created array type, then come
back to continue the next slides (create experiment).

If the array type for your data does exist in ArrayTrack, you
can continue to the next slide (create experiment.



Create experiment

Before importing data, you need to create an experiment to hold the data.

Create experiment 2. Choose group owner who will own this
: new exp and type the new exp name

Database Library Tool Export Help Give an unigue experiment title

o = .
5 @ %@ Hew Exé ) @ ¥ User Group Hame: |ANON‘|’MOUS ah; mygrp; Anomymaous ...

= ataf w=e Contents 1 Experiment Name: |Demo_2Zchannel e.g., myexp; Rat treated with drug; ...

7oA THOLS Owner ID:
o- ' Rat_MASE_o )
o ~ Rat_all_MCORM
s \ain_mice_twn_Channell # 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
# Experiment Name can be any text. We recommend that the name you use
should be descriptive to the experiment . =

1. Click “New f Edit Privileges

Expn button | 0K N| Cancel ‘
Ex=p Design Protocol:

P pes: Hybridization Protocol: Ii

Labeling Protocols: Ii
RHNA Extraction Protocols: Ii
Manuscript/Reprint: li -
Significant GeneList: | |

st f Save Exp% befoye continuing.

4]

* Key words:

4]

* Exp Description:

4]

* Phenotype Anchoring:

[1*

Comments:

3. Save the exp

/




Create experiment

Input Form

* is required

@ Experiment Design

X

* Experimenter: Date(mmiddhyy): | | ([ |1 protaeot [ | oo

* Institute: |--Select-- ‘v|
Exp Design Protocol: a Export
Hyhridization Protocol: a Export

L

* Key words: | |
Laheling Protocols: a Export
* Exp Description: j—
~ RMA Extraction Protocols: a Export
sty e L L f Manuscript/Reprint: a Export
Comments: — Significant Gene List: a Export

Must f Save Exp hefore continuing.

Select an Option

? |  Save Exp datato DB?

Yes %l Ho Cancel




Create experiment

After clicking the save exp button, you will see the new
experiment displaying under the designated owner.

Eﬁ Database Contents
¢ B ANONYMOUS
o~ [T Affy_Rat_MASS_only
o~ [T Affy_Rat_all_MNORM
C1|Demo_Zchannel
o [C3 Strain_mice_two_Channel




Batch Import

There are two formats for batch import:
 Regular batch import

o Simple Tox format — for animal toxicology study
data submission, with combined and extracted
main fields from SEND (Standard for Exchange
of Nonclinical Data)



Batch Import - regular

Eg Diatabase Contents -
¢ W ANONYMOUS '
o~ (B3 Affy_Rat_MASS_only
o~ [ Affy_Rat_all_NORM

o~ ] Demo_2channe -
& [ Strain_mice_tw
o W CAD Batch Import Data - Simple Tox Format

Right-click the experiment, choose “Batch Import Data”

10



Batch Import Wizard

This is an example of importing 2-channel data.

& Batch Import Click Open Configuration
button if you have configure
file, if not just skip it.

Please Fill Out Experiment Information:

o
ATr-ray If you hawve configuration file, load it to auto fill. Open Configuration C h Oose th e array type
-Select-- R4
HMCTR_MOUSESK 2 =
Experiment Name : |Demu_2t:hannel ‘v| NCTR MWG Mouse 14K
Array Type Name : |--Selec1-- /Fr ‘\ ] HCTR_MWG Mouse 20K
Soocios « 1 H o o Rt O oth J NCTR_MWG_Mouse10K
pecies : uman ouse ers
HMCTR_MWG_Rat 10K |
Assay : @ vivo (O vitro HCTR_MAWG_Rat10K_Demo | =]
Inserts or Updates? HCTR_MWG_Rat_10K_48pin |
(@ Insert new datas, with no updates of existing data HCTR_H‘“T""H 1 il

) Only update existing hybridizations and samples, ignoring intensity datas and images

‘ < Ba... ( Nent:-m Cancel H Help ‘

—m Click Next button | 11




Batch Import

Use Excel to create a hybridization file like following. You will need this file
for batch import.

= hybridization_1

Ak | Bx | C | D | E E G | H | I J *

1 |HybMame samplel  Channell Sampled Channeld  Compound [Bio_replicate Dose Time FileMame
2 |caontral 01 =0507 Cy5 reference  Cy3 control 1 0 Brmonths  2004-12-15-30607-rescan. gpr
3 |control 02 50508 Cy5 reference  Cy3 control 2 0 Bmonths  2004-12-15-30508-rescan. gpr
4 |control 0.3 E0517 Cy5 reference  Cy3 caontrol 2 0 Brmonths  2004-12-16-30517 . gpr
5 |control _0_4  E0518 Cy5 reference  Cy3 cantrol 4 0 Bmonths  2004-12-16-50515-rescan. gpr
6B |control 05 50527 Cys reference  Cy3 control 5 0 Bmonths  2004-12-17-30527-rescan. gpr
7 |Drugl_250_1 |=0513 Cyh reference  Cy3 Drugt 1 250 Bmonths  2004-12-15-50513. gpr
8 |Drug! 250 2 =0514 Cys reference | Cy3 Drug 2 250 Bmonths  2004-12-15-50514. gpr
9 |Drogt 250 3 50523 Cys reference  Cy3 Drug’ 3 250 Bmonths  2004-12-16-50523. gpr
0 |Drog?_2&0 4  =0524 Cyh reference | Cy3 Orugl 4 250 Brmonths  2004-12-16-50524 gpr
11 [Drog? 250 &  =0550 Cyh reference | Cy3 Orug? 5 250 Bmonths (2004-12-17-50550. gpr
12 [Drog?_&00_1  =0514 Cyh reference  Cy3 Orug? 1 00 Brmonths  2004-12-15-50515 gpr
13 |Drog?_&00_2  =0516 Cors reference | Cy3 Orug? 2z A00 Bmonths 2004-12-15-50516. gpr
14 [Drog1 &S00 3 =0525 Cwh reference  (Cy3 Orug? 3 500 Bmonths  2004-12-16-50525 gpr
15 |Drug1_S00_4 50526 Cwh reference Cy3 Orug? 4 500 Bmonths  2004-12-16-50526. gpr

16 [Drug! 500 &5 |30545 Cwh reference | Cy3 Drug? o 00 Bmonths  2004-12-17-50545 gpr

* is required column. The others are optional columns.
12



Batch Import Wizard — continued

Map Hybridization Info File To Databhase

Click browse bulton to locate the data files

Array Raw Data Files Root Directory : |LArravTrack3.310reateArravTvpeExample| IS Browse ]

Hybridization Information File : |ateArrayT\,rpeExampIeIhybridizatiunJ .X|S|W CIICk browse bUtton to Iocate the hybrldlzat|0n fIIeS

Hyhrtame | Samplel Channell Sample2 | Channel2 | Compound | Bio_replicate Dose Time FileMame
control_0_1 [S0507F Cy5 reference  |Cy3 cantral 1 0 Bmonths 2004-12-15-80407-rescan.gpr -
contral_0_2 |S0508 [S0a] reference  |Cv3 cantral 2 1] Grmanths 2004-12-15-50508-rescan.gpr =]
control_0_3 [S0517F Cy5 reference  |Cy3 cantral 3 0 Bmonths 2004-12-16-50517 gpr
contral_0_4 [S0818 [8Ta] reference  |[Cv3 contral 4 1] Grmanths 2004-12-16-5051 8-rescanz.gnr N
Ll m

l For each column description below, select a table column above and click the description
hutton to make the assignment. To add more database fields, click right button

[ Hybridization fil

-

(=Y S——— [HYBRIDIZATION] hybname | [HyhName | B
@ | [SAMPLE] samplename for channel 1 | |Samp|e1 |
P | [HYBRIDIZATION] labelname for channel 1 | _Select - -

--Select-- | =~
= | [SAMPLE] samplename for channel 2 | -New =

Cy3
= | [HYBRIDIZATION] labelname for channel 2 | ey

Alexa2 3
| [ARRAYRAWDATA] description Alexad

33P =
| [ARRAYRAWDATA] rawdatafilename (txt) |
| [WIWODOSE] compoundname for channel 1 |
| [WYODOSE] compoundname for channel 2 | | |
| [VIWVODOSE] doseamount for channel 1 |
| [VIVODOSE] doseamount for channel 2 | €] | | ]
| [VIVODOSE] schedule for channel 1 | =

13

< Back H Next = ‘ ‘ Cancel H Help ‘




Batch Import Wizard - — continued

2 Batch Import @

Map Hyhridization Info File To Database

Array Raw Data Files Root Directory : |1.-l\rra\,rTrack3.310 reateArrayT\,rpeExample| Browse

Hybridization  Information  File : jsteArrayTypeExarmplethybridization_1 xs|

Assign the other columns
to the corresponding fields

ick this button to get more

tabase fields if you have
pre information to put in,
1erwise skip this step. See
Xt slide.

HybMame | Samplel Channell Sample? | Channel2 | Compound | Bio_replicate | Dose Time FileMame

control_0_1 {50807 Cyé reference  [Cy3 control 1 0 Bmonths  [2004-12-15-50507-rescan.opr =

control_0_2 [S0508 Cyh reference  |Cyd cantral 2 0 Bmonths 2004-12-15-80408-rescan.gpr =

control_0_3 |S0817 Cyd reference  [Cy3 control 3 0 Bmonths |2004-12-16-50517. gpr |

control_0_4 |50518 Cys reference  |Cy3 cantrol 4 0 Bmonths 2004-12-16-8051 8-rescanZ.gpr |

1] Il [

For each column description below, select a table column above and click the description More DB Fields
button to make the assignment. To add more database fields, click right button

| [HYBRIDIZATION] hybname | €] [Hybrame | —

= | [SAMPLE] samplename for channel 1 | |Samp|e1 | ("
4

= | [HYBRIDIZATION] labelname for channel 1 | Ci i

=D | [SAMPLE] samplename for channel 2 | ] [samplez m

= | [HYBRIDIZATION] lahelname for channel 2 | ot

| [ARRAYRAWDATA] description | 1] [raw data | ne

| [ARRAYRAWDATA] rawdatafilename (txt) | %] [Filerame |

| [MIVODOSE] compoundname for channel 1 | %] [cormpound |

| [WVIVODOSE] compoundnarme for channel 2 | | |

| [WTYODOSE] doseamount for channel 1 | |Dose |

| [VIVODOSE] doseamount for channel 2 | ] | | —

| [VIVODOSE] schedule for channel 1 | [%] [time | =

( ﬁBackM | Cancel || Help |
e ——

Click Next button 14




Batch Import Wizard - continued

Select the database fields in the left panel, click => to add in the right panel and this
added field will be shown in the batch import interface.

Select database fields from left panel. r5__(|
? EXP.exptitle || HYBRIDIZ ATION. hwhname
EXP.expdate SAMPLE.samplename
EXP.arrayplatform HYBRIDIZATIOM.labelname1
EXP.expthype 3 HYBRIDIZATION. labelname2
EXP.keywori YIVODOSE.compoundname
XP.description = WIYVODOSE.doseamount
EXP.experimenter VIVODOSE.schedule
EXP.institute . ARRAYPAWDATA. description
EXP.division Available database ARRAYRAWDATA.rawdatafilename
EXP.comments Fields in DB
EXP.phenotype =;% > These fields will be shown
I-WBHIDIEATION.ar_raynuminslide o= In the batch import wizard
HYBRIDIZATION. slideusagecourt interface
HYBRIDIZATION. arraytypename
HYBRIDIZATION.labellnwho
HYBRIDIZATION.labeldate
HYBRIDIZATION. hyhprotocol
HYBRIDIZATION. hyhinwho
HYBRIDIZATION. hyhdate
HYBRIDIZATION. hyhnotes
HYBRIDIZATION.labelnotes
HYBRIDIZATION.channel =

OK Cancel 15




Batch Import Wizard - continued

Preview the table for hybridization assignment before import
£ Batch Import

Preview Tahle For Hyh Assignment

| Tr | HYBRIDIZATIO [SAMPLE.SA. [HYERIDIZA. . [SAMPLE SA. [HYERIDIZA. |ARRAYEAN JARRAYEANWDATA. MV
' contral _0_1 S0a07 Cyd reference 3 raw dlata 2004-12-15-3050.. |con

control _0_2 S0a0a Cyd reference 3 raw dlata 2004-12-15-3050.. |con

control_0_3 S05817 Cya reference Cyd rawy data 2004-12-16-2051 ... {con

control_0_4 S0a18 [T reference a3 raw data 2004-12-16-3051 .. [con

| contral_0_%5 S0527 e reference a3 raw data 2004-12-17-3052.. |con
Drug1_260_1 |S0513 e reference a3 raw data 2004-12-15-3051 ... |Dru

| Drugl1_260_2 |S0514 e reference a3 raw data 2004-12-15-3051 ... |Dru

| Drug1_260_3 |50523 e reference Cya rawe data 2004-12-16-53052. |Dru
| [Drugl_250_4 |S0524 3T reference 3 rawy data 2004-12-168-3052...|Dru

Drugl_260_5 (30550 Cyd reference 3 raw dlata 2004-12-17-53055.. |0y

Drugl_500_1 (30515 Cyd reference 3 raw dlata 2004-12-15-3051.. |0y

Drugl_500_2 (30516 Cyd reference 3 raw dlata 2004-12-15-3051.. |0y

Drug1_500_3 (30525 Cyd reference 3 raw dlata 2004-12-16-3052. |0y

Drugl_500_4 (30526 Cyd reference 3 raw dlata 2004-12-16-3052. |0y

Drugl_500_5 |50544 Cya reference Cyd rawy data 2004-12-17-2054 . (Dru

4] I | I

16
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Batch Import Wizard - continued

@ Choose Columns

Please help to identify relevant columns in this sample data file:

Field Separator Data f||e
}q | Manually select first data row... |
o ||
"Block’ | "Column® | "Row" | "Mame® | "ID* | "W ™" | "Digt | "FE35 Median" | "FA35 Mean' | "FE35 50" | "FE3SCAT"BEIE" | "BEIS Median" | "BE35 Mean" | "BEISSD' | "BE3ISCYY | "% = BE3S+
1 1 1 "glutama... ["AF0... [1220 [14540(100 583 516 239 3 358 358 373 135 36 70 -
1 2 1 "axl rece., ["AFO. 1420 [14530(120 835 855 4 4 |38 364 364 377 135 35 91 |=|
1 3 1 "myosin i "MW 1630 [14530(120 1324 1610 804 44 355 355 367 135 36 99
1 4 1 "heta-fibr... ["M35.. 1850 [14530(120 2211 2248 g1 7 349 349 378 186 49 100
1 a 1 “t-kinino... ["548..12030 [14520(50 a00 504 119 23 307 any 328 110 33 83
1 fi 1 "arganic ... ["MM... 2250 [14530(120 307 316 121 38 317 Ny 327 133 40 10
1 7 1 "calpast. ['MM._. 2470 [14530(140 1636 1621 535 33 320 320 335 128 38 98
1 g 1 "amelag.., ["UE0.. 2700 [14520(100 490 502 192 38 3N N 330 135 40 55 L
1‘| q 1 “eykocyt MWPA PRS0 145301130 FifiM [51h] Mr K| A9 and Kl 131 ar 40 |>|L
I —

or each column description below, select a table column above and click the description

W

the assignment.

S

Block

Col

&

Row

Cy5

3

Background Cy5

Cy3

Background Cy3

Notes

Flag

PYalue

Bl T

—
=

(=]
=
=]
o
[1-]

Assigned to “Block™ (1)

Assigned to "Column” (2)

Assigned to "Row™ {3)

:Emt logged : Assigned to "F635 Median™ (9)

Assigned to “"B635 Median™ {(14)

Assigned to "F532 Median” (21)

Assigned to "B532 Median” (26

Database fields

Assigned to "Flags” (54)

Map the columns in the data file to the

corresponding DB fields by selecting
the column in the data file, then clicking
the DB field button

‘ 0KN| Cancel ‘




Batch Import Wizar

Eﬁ Datahase Contents
¢ B ANONYMOUS
o [ Affy_Rat_MASS_only
o= [ Affy_Rat_all_MORM
¢ C1Demo_zchannell
e m Drugl_250_1 2051 3[Cya] | reference[Cy3]
B raw {Drug1_250_11[file: 2004-12-18-50513.0p1]
¢ m Drugl_250_2 5051 4[Cya] | reference[Cy3]
B raw {Drug! 25021 [file: 2004-12-15-50514 gpr]
T m Drugl _260_3 S0523[Cya] | reference[Cy3]
B raw {Drugl 258031 [file; 2004-12-16-50523.9p1]
e m Drugl 2504 S0524[Cya] | reference[Cyd]
B raw {Drug1_250_4) [file; 2004-12-16-50524.0p1]
¢ m Drugl_250_5 S0550[Cya] | reference[Cy3]
B raw {Drugl_250_ & [file: 2004-12-17-50550.qpr]
e m Drugl_500_1 S0515[Cya] | reference[Cy3]
B raw {Drugl_S00_11[file; 2004-12-15-50515.9p1]
e m Drugl _500_2 S0516[Cya] | reference[Cyd]
B raw {Drugl_500_21 [file: 2004-12-15-50516.qpt]
e m Drugl_500_32 S0525[Cya] | reference[Cy3]
B raw {Drugl_500_37 [file: 2004-12-16-50525.0p01
¢ m Drugl_500_4 S0526[Cya] | reference[Cy3]
B raw {Drugl_500_41[file; 2004-12-16-50526.9p1]
T m Drugl _&00_5 S0549[Cya] | reference[Cy3]
B raw {Drugl_500_5&} [file: 2004-12-17-50549.gpt]
e m control_0_1 S0507[Cya] | reference[Cy3]
B raw {control_0_11 [file: 2004-12-16-50507-rescan.opr
¢ m control_0_2 S0508[Cya] | reference[Cy3]
B raw {contral_0_2%[file; 2004-13-15-50508-rescan.gpr]
T m contral_0_3 5081 F[Cya] | reference[Cy3]
B raw {cantral_0_3} [file: 2004-12-16-50517.gpr]
e m control_0_4 S0513[Cya] | reference[Cy3]
B raw {fcontrol_0_43 [file: 2004-12-16-2041 8-rescan2.opr]
e m control_0_5 S0527[Cya] | reference[Cy3]
B raw {control_0_5%[file; 2004-13-17-50527-rescan.gpr]

d - continued

Data import is finished!

18



Batch Import Wizard
Import CEL File Data

\i %@ New Exp

1
¥

'y

TYYYYYTYY

¥

bE I8 T8 T8 BB T8 1o LE 15 )

Egg Database Contents

B ANONYMOUS

-

o= [ Affy_Rat_MASS_only
e~ [T Affy_Rat_all_MNORM
o~ ] Demo_2channel

o~ [ Strain_mice_two_Cl
§ A

ERA

FOATRAINING
FEDERICO GOODSAID
FQIAN

G, AKERMAR

HAM

HOMGFARNGTEST
HORMGL AN G

Batch Import Data
Batch Import Data - Elﬁl
Rename

Analysis Result Files
Gene Lists b
Select datasets b
Show experiment design

Show dye-flip pairs

Expand completehy

ple Format Control File <dev onhy=

Collapse completely
Tree options...

Right-click the experiment and choose “Batch Import Data”.

19



Batch Import Wizard

Import CEL File Data

'Array Please Fill Out EXxperiment Information:

| Trm If you have configuration file, load it to auto fill. |  Open Configuration

Experiment Name : |Affy_Rat_MASS_only |

Array Type Hame : |ﬂ.frj.t_RT-lJﬂ4' ‘ - |

Species : ' Human O Mouse (® Rat () Others

Assay : ®wviwo O witro

= Back || NEM}N; | Cancel || Help ‘




Batch Import Wizard
Import CEL File Data

2 Batch Import

Map Hybhridization Info File To Datahase

Array Raw Data Files Root Directory : |mpnmAﬁ_MAS_tesMﬁy_Rat_MASS_unlﬂ
Hybridization Information File : |est‘lAfﬁt_Rat_MAS5_Dnly‘LH\,rhtablecell.xls|

|| Next‘—'*r\J ‘ Cancel H Help
L

Hybridization | SAMPLE1 | CELLTYPE 1 | SEX1 | DEVSTAGE1 | compound | Time | Dose File Marnecell
DO_T12_B_a |DO_T12_E |Hepatoryes ... |Male Fostnatal Compound & |12 0 B12Cdo00a CEL |~
DO_T12_EB_b |DO_T12_E |Hepatocytes . |Male Fostnatal Compaound & |12 0 B12Cd000B.CEL |=|
DO_T12 C_a |DO_T12_C  |Hepatocytes .. |Male Fostnatal Compound C |12 0 CA2Cd000A CEL
DO_T12 C_h |DO_T12_C  |Hepatocytes ... |Male Fostnatal Compound C |12 0 CA2Cd000B.CEL A
DO T2 0 a D0 T12 D [Hepatocytes ...|L|1ale Fostnatal Compound < 12 1] DA 2Cd000ACEL >
l For each column description below, select a table column above and click the description More DB Fields

button to make the assignment. To add more database fields, click right button

P | [HYBRIDIZATION] hybname | %] [Hybridization | B
Y [SAMPLE] samplename for channel 1 | [3¢] [samPLE 1 |
P | [HYBRIDIZATION] labelname for channel 1 | ]
| [ARRAYRAVWDATA] description | %] [mass: |
| [ARRAYRAWDATA] celldatafilename || [FileNamecell | ® Mass O Rma O Plier ) Plier+|
(] | [ARRAYRAVWDATA] probesetfilename (txt) | 6] | |
(€] | [VIVODOSE] compoundname for channel 1 | [3¢] [compound |
| [MTWYODOSE] doseamount for channel 1 | |Dnse |
I [VIYODOSE] schedule for channel 1 | %] [Time | =
<] 1 [ ] |

‘ < Back ‘

21



Q; Batch Import @

Batch Import Wizard
Import CEL File Data

Preview Tahle For Hyh Assignment

| Tr | [HYERIDIZATL...|SAMPLE.SA. [HYBRL.. ARRAY. . ARBAYEAWDATA. I VIVODOSE.C. MWODOEE. | MMWODOD.. A
| DO_T12_B_a |[DO_T12_B |Biotin  |Mass Bi2Cdoo0aA CEL  (Compound C |0 12
DO_T12_B_b |[DO_T12_B |Biotin  |Mass B12Cd000B.CEL |(Compound C |0 7
DO T12_C_a [DO_T12_C  |Biotin |Mass c12cdioos cEL (Compound C |0 12
‘ DO_T12_C_b |DO_T12_C  |Biotin  |Mash C12Cdi00B CEL (Compound C |0 12
DO _T12_D_a |[DO_T12_D |Biotin  |Mass D12Cdioos cEL  (Compound C |0 12
DO_T12_D_h |DO_T12_D |Biotin  |Mass O12Cd000B CEL |(Compound C |0 it
D2 T12 B a (D2 _T12_B |Biotin  |WMass B12Cd2 004 CEL (Compound © |2 12
D2 T12_B_ b |D2_T1Z2_B |Biotin  |Mash B12Cd200B.CEL (Compound C |2 12
D2 T12_C_a |[D2_T12_C |Biotin  |Mass C12Cd2 0048 CEL (Compound © |2 12
D2 T12_C_h |D2_T12_C |Bintin  |Mash C12Cd2 00B.CEL (Compound G |2 it
D2 T12_D_a |[D2_T12_D |Biotin  |WMass D12Cd2 004 CEL (Compound © |2 12
D2 T12_D_b |D2_T12_D |Biotin  |Mass D12Cd2 00B.CEL (Compound © |2 12

‘ I [

< Back | Import [\\% Cancel Help




Batch Import Wizard
Import CEL File Data

Select an Option rz|
? Before start importing, do you want to save configration file for future auto-loading and reference

Yes DJ [ [1] Cancel

Click Yes to save the configuration file which stores all the assignments,
making it easier for the second time import in case of the first import failure.
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Batch Import Wizard
Import CEL File Data

'&Tjﬂ Importing Hybridizations

Impaorting hybridization DO_T12_B_a...
Inserting intensity data...

Frocessing hybridization DO_T12_EBE_a
Mo sample # 2 specified
Looking for existing hvhridization record for"DO0_T12_B_a" ..
Qs found existing hybridization recard far*00_T12_B_a".
Converting cell "B12Cd000A CEL" to probe-setfile .

Cance” |
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Batch Import Wizard
Import CEL File Data

Eﬁ Database Contents
¢ B ANONYMOUS
¢ [CJAffy_Rat_MASS_only
o= [] Gene Lists
o ™ D0_T12_BE_a DO_T12_B[Biotin]
o ™ DO0_T12_E_b DO_T12_B[Biotin]
o | D0_T12_C_a DO_T12_C[Bintin]
o | D0_T12_C_b DO_T12_C[Bintin]
o |8 D0_T12_D_a DO_T12_D[Bintin]
o | D0_T12_D_b DO_T12_D[Bintin]
o | D2_T12_E_a D2_T12_B[Bintin]
o | D2_T12_E_b D2_T12_B[Bintin]
o ™ D2_T12_C_aD2_T12_C[Bintin]
o ™ D2_T12_C_bD2_T12_C[Biotin]
o ™ Dz_T12_D_a D2_T12_D[Biotin]
o W™ Dz_T12_D_b D2_T12_D[Biotin]

Import is finished.

25



Convert CEL file to probe set file

Ej Database Contents
¢ B ANONYMOUS
¢ (B3 affy_Rat_MASS_only
o= [ Gene Lists

¢ W™ D0_T12_B_a DO_T12_BE[Bictin]

¢ BE MASS{DO_T12_B_
E_]| Mean/Median 5
¢ P oo_T12_B_bhDO_T12

HH view data set(s) as wide spreadsheet - datasets side by side
Export b

¢ HH MASS{DO_T12_B_
E_]| Meaniedian 5

¢ W oomz_c_apo_T12
¢ HH MASS{DO_T12_C_|
E_]| Mean/Median 5

¢ P oo Tiz_c_poo_miz
¢ HH MASS{DO_T12_C_
E_]| Meaniedian 5

¢ W oo_mz_ D apo_T12
¢ HH MASS{D0_T12_D_
E_]| Mean/Median 5

¢ P oo Tiz_D_ Do Tz

¢ B mASs{D0_T12_D_|

Comvert affy cel files to prohe sets %
#F Mixed scatterplot

' Virtual array images for data

' Actual array images for data <=Dewv. Only=>
%, Rank intensity plots for data

Il BarChart

Create gene list by data filtering...

Analysis b
Quality Control ]

E_]| Normalize...
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Convert CEL file to probe set file

Select the data, right-click, choose “Convert affy cel files to probe sets.
ArrayTrack can convert cel to RMA, DChip, gPlier and gPlierl6

Selection of methods
Select methods:

[ | MASSH RMA DChip Plier ijPlier16

Quantile normalization for Plier

0K ’# Cancel
A

Keep in mind that you have to choose multiple data to do the converting of all
the methods except MASS5. For example, you can not select just one data to do
RMA converting, otherwise you will get the following message:

Multiple Arrays Required

@ Multiple arrays must be provided for one or more of the chosen methods.

OK 27




Convert CEL file to probe set file

¢ W MAQC_MAIN
o~ [ ABIL1
o~ [ ABI_2
o~ [ ABIL 3
¢ T AF¥_1
o= [ ] Gene Lists
¢ W™ AF_1_A1 ABiotin]

Wl A,

Converted probe set files

HHEMA AR 1 AT}

DChip {AFE_1 AT}
MASS MoneScale {AFE_1 A1
qPliert B {AF_1 A1}
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Batch Import — Simple Tox Format

—1 Database Contents

'E AR ORYMOLIS
A
® DEMO
e [ Myeloma_dero
1 Simple_Tox_Example
o .i. ==13 Batch Import Data

o ¢ FDATRAIMIMNG Batch Import Data - Simple Tox Format

R

Right-click the experiment, choose “Batch Import Data — Simple Tox Format”

ﬂ'ﬁ Select Files for Data Import

X

Hybridizations File

S-I_AT InputTEACIT_FYOCELs_ToxSciz008VSim ple_Tnx.xI/E{ Browse
[

Data Files Directory |<\MAGC-IMMAGC-1_AT _InpubTGEACHIT_FOCELs_ToxScizi Browse

OK Cancel

Click Browse button to locate the hybridization file and data files directory.

The next slide shows an example of hybridization table file. 29



Batch Import — Simple Tox Format

This is an example of hybridization table file (which is attached). User can use
this as a template to make his own hybridization file. Just make sure that your
column titles are exactly same as this template.

A | B [ ¢ | D | E | F | 6 | H [ 01 | 4 | K| L [M[ N | 0 | P ¢
1 |Array_ID Animal_ID Institutic StudyTitle StudyTyClass ClassCc¢ClassRéCompotCAS  Control Treatme Dose DoseUnHybName  Sample
2 7921122 Harner  Hamner Mice Lung Repeat Dose Corn Oil ki C Omagkyg RT 013 22 LuRT D 13
3 793124 Harnner  Hamner Mice Lung Repeat Dose Corn Oil ki C Omghkyg RT 013 24 LuRT D 13
4 7941125 Harnner  Hamner Mice Lung Repeat Dose Corm Oil ki C Omghkyg RT 01325 LURT D 13
5 795127 Harner  Hamner Mice Lung Repeat Dose Rodent Chow ) C 0 ppm RT O 13 27 LuRT 0 13
B | 796 1-28 Hamner  Hamner Mice Lung Repeat Dose Rodent Choi i C 0 ppm RT 013 28 LuRT D 13
il 797 129 Hamner  Hamner Mice Lung Repeat Dose Rodent Choir i C 0 ppm RT 01329 LuRT D 13
8 798 112 Hamner  Hamner Mice Lung Repeat Do Mon-lungtu MLT MTP_Mo1B h-(1-napht 1465-25-4 [N MLT 2000 ppm RT 2000 13 12 RT 2000
9 7991114 Hamner | Hamner Mice Lung Repeat Do Non-lungtu MLT MTP_Mo1BM-[1-napht 14B5-25-4 [N MLT 2000 ppm RT 2000 _13_14 RT_2000
10 8001115 Harner  Hamner Mice Lung Repeat Do Non-lungtu MLT MTP_Mo1BMN-[1-napht 1465-25-4 [N MLT 2000 ppr RT 2000 13 15RT 2000
1 80112 Harner  Hamner Mice Lung Repeat Do lung tumar LT MTP Mo141 5-MaphthZ243-62-1 1N LT 2000 ppm RT 2000 13 2 |RT 2000

30



Batch Import — Simple Tox Format

Translate ArrayType Names

- Please select a valid arraytype for each unrecognized arraytype from the file.

Affy_MG-U74Cv2
Affy_MOE430A
Affy_MOE430B

E Affy_Moused30A_2
|affy_Moused30_2

Affy_Mu11KsubA
Affy_Mu11KsubB
Affy_Mu19KsubA -

Select the right array type.

ArrayType In File Standard ArrayType Name in ArrayTrack
Affymetrix Mouse 430_2 Affy_Moused30_2 Q

OK

31



Batch Import — Simple Tox
Format

X

&% Im porting Data

Importing hybridization
RT_0_13_22_Lung_CornOil_Moused30_2_IMFGNO023_8 792...
Inserting intensity data...

Frocessing hybridization BRT_0_13_22_Lung_CornQil_Moused 30_2_ IMFGHO0Z 3]
Inzering sample "BET_0_13_22_Lung_Cormil* for hybridization BT_0_13_22_L
Ok Inserted sample "RT_0_13_22_Lung_Cornil
Mo sample # 2 specified
Looking for existing hyhiridization recaord for"BT_0_13_22_Lung_CormQil_Mouse
Inserting hybridization record for"BT_0_13_22_Lung_CormQil_mMouse430_2 [WE
Qb inserted newy hvbridization "RT_0_13_22_Lung_CormOil_Moused430_2 [MF
Converting cell "GEM1 42128 CEL" to probe-setfile ..

4| l | [»

Cancel




Batch Import — Simple Tox
Format

Success

®

]

Import Summary

cotnpleted without error.

Import of 10 hybridizations and 10 toxicological ohservations

ME

Detailed Import Log

Processing hybridization

BT 0 1% 77 Tung CarnCil Wlonesd 30 3 THIRGRIOOYE 2 707

‘]

I

OK

-| Eg Database Contents

i | ANOMYMOLIS
-7 A0
o | DEMO
e 1 Myelorna_derno
T E|Simple_Tn}:_Example|
o H FT_0_13_22 Lung_CornQil_Moused30_2 |
o H FT_0_13_24_ Lung_CornQil_Moused30_2 |
o H FT_0_13_2a_Lung_CornQil_Moused30_2 |
0= H FT 0 13 27 Lung RodentChow koused 3
0= H FT_0_13_28_Lung_RodentChow_Moused 3
o H FT_0_13_29 Lung_RodentChow_Moused 3l
o H RT_2000_13_12_Lung_ethylenediamineg_M:
o= H FT_2000_13_14_Lung_ethylenediamine_m:
0= H FT_ 2000 13 145 Lung_ethylenediamineg_hc
o H FT_2000_13_2_Lung_Maphthalenediamine.

Batch import is successfully finished.
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Create Array Type

Click “Database” menu, choose “Array Type Modification” ->"Create a new
Array Type”.

&5 Ar raylrack Testing

Datahase | Library Tool Export Help

%@ Create a New Experiment :

%[% Batch Import an Experiment -]

Array Type Modification ¥ 3= create a New Array Type
o LAy _Fat_MASES _anly

o= ] Gene Lists ‘%[% Update an Array Type

¢ P oo T12_B_aD0_T12
¢ HBH MASS{DO_T12_B_

[l Meanmedian 5 M Delete an Array Type
o BN TiT R RO TA4O

=| Update Affy Array Type




Create Array Type - continued

The following is the example of creating array type for 2 channel data.

% Im port ArrayType

Please Fill Out ArrayType Information:

T r If you have configuration file, load it to auto fill.

Open Configuration €

I Array Type File: ||yTypeExamplelNCTR_MWG_Rat1EIK.ta't|

Manufacture Name:

Browse

4/

Array Type HName: |NCTR_MWG_Rat1DK_DemD

Ignore this button If you don’t
have configuration file. You will

be asked to save the configuration
file later, see slide #28

| Locate the array type file

<

MAG

(=)=

Type in the array type name

-

Channels: ' one channel ® two channels

Category: ) Human ' Mouse (® Rat O Others

Array Reporter Type: ® Oligonucleotide (sequence) 0 cDHA array

Choose the manufacture name

<= Back | Mext = HS

Cancel

Help

35



Create Array Type - continued

Y — X Click Help button to view the location definition

bpot Location Format

MetaColiMetaRow/ColiRow BlockiCol/Row
MetaColumin
2 3 4 Block
+ H +
XX ¥ M e Row 1

Array Meta Row 1

Select Location Type: S0 | ey | X
Track - Rowt
o GESEER .
() MetaColMetaRow/ColRow i — Howd

& - Row d

te ROW 1

b Row 1
t— Row 4

g WX — Row 4
FSHSEE JUREE A0 ARSI A SIS S A | | ESEEESES: FUS. JENSSTIR: SO%: JSPSONE PSS BSOS
® Block/ColRow e e e T RS SE RO SHE [RHEY S S
) Row/Col Column Column
) | Row X Col by Blocks 12X 4 Row X Col by Blocks s2X4
) Without coordinates | RowX Col for each Biock 14 X5 Row X Col for each Block 14 X &
.
() Customized (ie: Affy.) @ Meta Row = 2; Meta Column = 2 Row = 2 Colume =3 @ Weta Row = 2; Meta Column = 2; Row = 3 Column =2
Row x Col by Blocks {(MetaRow x MetaCol): |4 X |8
RowiCol
Row x Col for each Block (Row x Coly: |20 X |14
Column
Without Coordinates

Row X Cof ;4 %20

< Back | | Mext = H} | Cancel melp | >
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Create Array Type - continued

] Import ArrayType

3

Column header

beta-fibrinogen For each column description, select a table

organic anion wansportil- cOlUMN @above and click the description button

Mapping Array Info From File to Databhase: /
Field Separator
| ctab> ‘ = ‘ | Manually select first data row...
Blcu:k Faove | Calumn |1 Mlame
1 1 1 AFOZF331_1 glutamate receptor subunit kainate subtype gl... -
1 1 i AFO4E8E6_1 axl receptor tyrosine kinase E
1 1 3 RM_053986_1 rmyoasin i heawy chain my
1 1 4 M35E02_1
1 1 ] 548142 1 t-kininogenase
1 1 ] MW_030838_1
1 1 T M_053295 1 calpastatin probably mul .
1 1 g UBDSEZ_1 amelogenin to make the ass|gnment
1 1 | MZag23_1 leukocyte-comman antiol
1 1 10 RIM_053655_1 dynamin-like protein dip TEUOMMTOoT-37

I
‘ hutton to make the assignment.

Block )

Row

Manufacture ID

Manufacture Descr

GeneBankAcc

N

Reference Seguence

Gonok

xl| [3e1] 31 [3¢1] 3] [31] <]

Assigned to Row (2) =
>- Assigned to 1D {4)

Assigned to Block (1) il

Assighed to Column (3) L

Description buttons

Assigned to Hame {5)

Assigned to ID (4)

Assigned to ID {4) :/ Click Import button

< Back Import @ Cancel H Help | 37




Create Array Type - continued

The user can save configuration file for future auto-loading and reference.
Click Yes button to save to the local drive.

Select an Option E'
? Before start importing, do you want to save configration file for future auto-loading and reference

™

Yes > Mo Cancel

4] Progress... Select an Option
@ Inserting data... ? Comimit to database?
= |
Cancel (I;\ No Cancel

Annotate gene informations for this arraytype.... please be patient 8




Create Array Type - continued

Update GOFFA Statistic Info

@ Update GOFFA statistic info on this arravtyp......
This background process will take a while, you can continually use other ArrayTrack functions
in the mean time. Please Keeps ArrayTrack open until ok-popup shows. If you want to use GOFFA
function on this arraytype, please reopen GOFFA library after this process is finished.

The array type is created
successfully.

Information

@ HCTR_MWG Mouse10K_Demo is inserted for GOFFA /

39



Create Array Type - Affymetrix

] ArrayTrack Testing

I]alahase|Lihrary Tool Export Help

45 Create a New Experiment :,

45 Batch Import an Experiment o
Array Type Modification - %{% Create a New Array Type
o LT ARy _Fat_MASE _anfy
& [ Gene Lists 45 Update an Array Type
¢+ P oo_Tz e _aD0 T2
=| Update Affy Array Type
¢ B MASSIDO_T12 B g u fly Array Typ

[l Meanmedian S| ] Delete an Array Type
o W80 T B KO0 T17

rt Arraylype

Please Fill Out ArrayType Information:

If you have configuration file, load it to auto fill. | Open Configuration ‘

User can download the annotation

. . . Array Type File: |.rravapeIHT_HG-U1338.n324.annm.c5\f| Browse

File from Affymetrix website and use

It to create array type in ArrayTrack Array Type Name: |y HO L1330 |
Manufacture Name: ‘Affymetrix ‘v|

Array Reporter Type: ® Oligonucleotide (sequence) () cDNA array
Channels: ® one channel ' two channels

Category: ® Human © Mouse ( Rat i Others

‘ < Ba... || Next = | ‘ Cancel || Help | 40




Create Array Type - Affymetrix

f.:r Import ArrayType

m MIAMEL ocConverter

y Select Location Type: NCTR_MOUSE5SK1LocConverter |—
w MCTR_RAT4K1LocComverter
MoLocComverter
Phase1Rat700LocConverter | |

) MetaColMetaRow/ColRow
) Block/ColRow

) Row/Col

{_) Without coordinates

® Customized (ie: Affy.)

Row x Col by Blocks (MetaRow x MetaCol): | | X | |

Row x Col for each Block (Row x Col): | | X | |

= Ba... Next = Cancel Help




Create Array Type - Affymetrix

Ly Import ArrayType [$_<|

Array
Track

Select Location Type:

_ MetaColMetaRow/Col/Row

i Block/ColRow

) Row/Col

_) Without coordinates

@ Customized : AffyLocConverter

< Specify the number of spots

Number Of Spots : 22665

< Ha... Next = Cancel Help 42




Create Array Type - Affymetrix

Map the columns to database fields then click “Import” button.
See the next slide for the suggested mapping fields.

ﬁ;‘,‘i Import Arraylype

Mapping Array Info From File to Database:

Field Separator

<tah> = ‘ Manually select first data row...

Frobe SetID | GeneChip Array | Sedquence Type | Species Scientific Mame | Annotation Date | Seguence Sodrce | Transcript ID(Array Design) Target Description Reprasentative Public
200000_s_at  |HT Hurman Geno... |Exemplar seque... Homo sapiens Mov 5, 2007 GenBank 05453883 ghckid_006445 1 IDEF=Homo . |Mh_006445 -
200001 _at HT Hurman Geno.. |Exemplar seque... (Homo sapiens Mow 5, 2007 GenBank g4502564 ghiM_001749.1 JIDEF=Homo .. [MM_001748 |I=|
200002_at HT Human Gena.. |[Exemplar segue... Homo sapiens Moy &, 2007 GenBank gh00585Y ghiMh_007209.1 JDEF=Hama ... [MM_007209
200003_s_at  |HT Hurman Geno... |Exemplar seque... Homo sapiens Moy 5, 2007 GenBank g4506626 ghcim_000851 1 JDEF=Hamao ... [Mk_000991
200004 _at HT Hurman Geno... |[Exemplar seque... |Homo sapiens Mov 5, 2007 GenBank gd4503538 ghckid_001418 1 IDEF=Haomo .. |kk_001418
200005 _at HT Hurman Geno... |[Exemplar seque... |Homo sapiens Mov 5, 2007 GenBank qd4503522 ghckid_003753 1 IDEF=Homo . |Mk_003753 =
‘?ﬂlﬂﬂﬂﬁ at HT Hirman Gann Evarmnlar sanlia Hanormn sanian Pl & IOOT GanBaknl ARONDATAS mbckibd OOFTIET 1 (MEE=Hnran kIbd OOTIHRT | |1
1 Il 4

For each column description below, select a table column abowe and click the description
button to make the assignment.
Yy Manufacture ID Assigned to Probe Set ID (1) i
v Manufacture Descr Assigned to Target Description (8) =
v GeneBankAcc Assigned to Representative Public 1D (9)
Reference Sequence
v GeneName Assigned to Gene Symbol (15)
LocusID
7 UnigenelD Assigned to UniGene ID (11)
o SwiissDrat fee [ Assi Ltn SwissDrat (201 Bt
‘ < Ba... ‘ ‘ Import ‘ | Cancel ‘ | Help |

43




We suggest mapping the columns of Affy annotation file to the ArrayTrack fields according the following table.

Affymetrix annotation CSV file

ArrayTrack chip fields

Probe Set ID GEN_ID_MFR
Strand Strand

Sart BP_Start

End BP_End

Target Description

GEN_DESCR_MFR

Representative Public ID GENEBANKACC
Archival UniGene Cluster

UniGene ID UNIGENEID
Genome Version

Alignments

Gene Title DESCRIPTION
Gene Symbol GENENAME
Chromosomal Location CHROMLOCATION
Unigene Cluster Type

Ensembl Ensembl

Entrez Gene LOCUSID

SwissProt SWISSPROT_ACC_NUMBER
EC

OMIM OMIM

RefSeq Protein 1D PROTEIN_REFSEQ

RefSeq Transcript ID REFSEQ

Gene Ontology Biological Process

BIOLOGICAL_PROCESS

Gene Ontology Cellular Component

CELULAR_COMPONENT

Gene Ontology Molecular Function

MOLECULAR_FUNCTION

Pathway

PATHWAYS
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Create Array Type - Affymetrix

Ly Progress... Select an Option
@ Irnserting data.. | ? Commit to database?
Cancel Yes No Cancel

Annotate gene informations for this arraytype.... please be patient

Update GOFFA Statistic Info (%]

@ Update GOFFA statistic info on this arraytyp......
This background process will take a while, you can continually use other ArrayTrack functions
in the mean time. Please keeps ArrayTrack open until ok-popup shows. If you want to use GOFFA
function on this arraytype, please reopen GOFFA library after this process is finished.

OK

Infarmation

@ Affy_HG_U133B_is inserted for GOFFA

OK







Data Export

@ Database Cantents
¢ ANONYMOUS

e O Affy_Rat MASS_ only
o [T Affy_Rat_all_ NORM

¢ 1 Demo_2channe

o BB Drugt_zs0,
o BB Drug1_z50,
o BB Drugt_zs0
o BB Drugt_zs0,
o BB Drugt_zs0,
o BB Drugt1_s00,
o BB Drug1_s00,
o BB Drugt_s00
o BB Drugt_s00,
o BB Drug1_s00,

Batch Import Data
Rename

Analysis Result Files
Gene Lists

Select datasets

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

-

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

o= ' control_0_1 S050F[Cya] | reference]Cy3]
o= ' control_0_2 S0508[Cya] | reference[Cy3]
o= ' control_0_3 5051 F[Cya] | reference[Cy3]
o= ' control_0_4 30518[Cya] | reference]Cy3]
o- ' control_0_5 S052TF[Cya] | reference[Cy3]

Right-click the experiment,
->select datasets -> select
raw datasets...if you want
To export raw data.

Note: user can also select
normalized data to export.



Data Export

T Ij Demo_2channel
9 m Ciru1_2480_1 5051 3[Cya] | reference[Cy3]

Select Datasets [‘SZI B raw {Drugl_280_1}[file: 2004-12-15-50813.gpr]
E‘ Gearch Pattern T m Drugd _280_2 23051 4[Cya] | reference[Cyw3]
5 | B raw {Drugl 28021 [file: 2004-12-15-50514.apr]
Pattern Style 9 m Drug1_280_3 S0523[Cya] | reference[Cy3]
@ simple pattern (with * wildcard) ) regular expression (complete match required) E ra {Drugl_250_3} [ile: 2004-12-16-50523.gpr]
T m Drugd _280_4 S0524[Cya] | reference[Cy3]
[] case sensitive B raw {Drugl 25041 [file; 2004-12-16-50524 gpr]
9 m Cirug1_2a80_45 50540[Cya] | reference[Cy3]
E“M“CE“ BB raw{Drugl_250_5}[file: 2004-12-17-80550.0p1]
| — I‘U — ‘ T m Drugd_a00_1 80515[Cywa] | reference[Cy3]
b B raw {Drugl 500 1% [file: 2004-12-15-50515.qpr]

9 m Cirug1_a00_2 50516[Cya] | reference[Cy3]
B raw {Drugl_500_21 [file: 2004-12-15-50516.apr]
T m Drugd _a00_3 S0525[Cywa] | reference[Cyw3]
B raw {Drugl 50031 [file: 2004-12-16-50525.apr]
9 m Cirug1_a00_4 S0526[Cya] | reference[Cy3]
B raw {Drugl_500_41 [file: 2004-12-16-S0526.apr]
T m Drugd _a00_5 S0549[Cywa] | reference[Cy3]
B raw{Drugl _500_5}[file: 2004-12-17-50549. apr]
9 m control_0_1 S04807[Cya] | reference[Cy3]
B raw {contral_0_11} [file: 2004-12-15-205807-rescan.gpr]
T m control_0_2 S0508[Cya] | reference[Cy3]
B raw{contral_0_2% [file; 2004-12-15-50508-rescan.gpr]
9 m control_0_3 50417 [Cya] | reference[Cy3]
B raw {contral_0_31 [file: 2004-12-16-3051 7.gpi]
All the selected data will be highlighted. ¢ B conirel0_¢ 505130y | eferencelcya
B raw{contral_0_41 [file; 2004-12-16-5051 8-rescan2.apr]
9 m control_0_a 506827 [Cya] | reference[Cy3]
B raw {contral_0_5 [file: 2004-12-17-20827-rescan.gpr]



Data Export —
single-platform data spreadsheet

[=] Database contents

¢ ® ANONYMOUS
o [T Affy_Rat_MASS_only
o [ Affy_Rat_all_NORM
o [ Dermo_Zchannel

¢ ' contral_0_1 B0807[Cy8] | reference[Cy3]

B raw {control_0_1} [file; 2004-12-1 fFo0ens . e :
B view data set(s) as wide spreadsheet - datasets side by side

' contral_0_2 B0508[Cy8] | reference]
EH raw {control_0_21 [file; 2004-12-1

? ' contral_0_3 50517 [Cya] | reference[d
EH raw {control_0_3} [file: 2004-12-1¢

°? ' control_0_4 50518[Cy5] | reference[(
B raw {contral_0_4} [file: 2004-12-1¢

°? ' control_0_5 50527 [Cys] | referencef(
BH raw {contral_0_5} [file: 2004-12-13

? ' Drug1_2480_1 5081 3[Cya] | referency
B raw {Drugl_2A0_1) [file: 2004-12-

¢ ' Drug1_250_2 3051 4[Cya] | referency
B raw {Drugl_2A0_23 [file: 2004-12-

? ' Dirug1_2450_3 S0523[Cya] | referency
EH raw {Drugl 260 31 [file; 2004-1 2-

? ' Dirug1_250_4 S05824[Cya] | referency
B raw {Drugl _2a0_43 [file: 2004-13-

°? ' Drug1_250_5 S0550[Cya] | reference

=

Bl raw{Drugd 280 AY[file: 2004-134

#F Scatter plots for data
& Mixed scatterplot
i MA plots for data
' Virtual array images for data

' Actual array images for data <<Dev. Onhy=>
%, Rank intensity plots for data

Il BarChart

Create gene list by data fitering...

Analysis

Quality Control

[ Normalize...

Duplicate data sets

Copy data sets for pasting elsewhere

B Export gene-matched data as spreadsheet (multizplatform OK)
Export original data files or Affy probe-set files

Export Affy CEL files

Export image files

Export settings files

B Export data in narrow format - datasets one after another
Export to JMPiGenomics

Export to DrugMatrix

¥
r

Right-click the highlighted data, select Export -> Export single-platform data as spreadsheet.
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Data Export —
single-platform data spreadsheet

Choose the output options. Intensity Data Fields

Export Options

- ] Output Options
|| Intensity Data Fields | Dataset Fittering | Gene Filtering | Spot Fields | Dataset Naming

[¥] include intensities [ | include spot Avalues | | subtract backgrounds in intensities
[v] include separate hackground columns
[ include log intensities [ | with backgrounds subtracted
[] include ratios with backgrounds subtracted
[v] include log ratios with backgrounds subtracted

® chiichZ ratios (_ ch2ichiratios (' both ratios
Flags

inciude flag values (as integers) include original flag values || Exclude spots flagged as bad

[ ] include spot pixel statistics [_| include probe p-values

L og base:
Humber of digits to show after decimals: 45

Group columns by @ samples O dyes 0 datasets

| oK || Cancel ‘




Data Export —
single-platform data spreadsheet

Dataset Filtering

Export Options

L ] Qutput Options

[ Intensity Data Fields | Dataset Filtering " Gene Filtering | Spot Fields r Dataset Maming
@ d,]n% [— ] [— 1
Choose || Un-Choose Clear all Groups

SEF « Hyhridization| SAMPLE 1/ VIVO DOSING 1 Datafile LABEL 1| SAMPLE 2| LABEL 2| ARF
S Filter-= k=
1 @ Drugl_250_1 |504813 Drugl 260 Grmonthg 2004-12-15-50513.gpr Cya reference |Cy3 MCTH
2 @ Drugl_250_2 |50514 Drugl 280 6monthg 2004-12-15-50514 . gpr v reference |Cy3 MCTH
3 @ Drugl_250_3 |S0523 Drugl 280 Gmonths 2004-12-16-5052 3. gpr Cyh reference |[Cy3 MCTH
4@ Drugl_250_4 |50524 Drugl 280 Gmonths 2004-12-16-50524 gpr Cya reference |[Cy3 MCTH
4 @ Drugl_250_45 |50550 Drugl 2480 Gmonthg 2004-12-1F7-50550.gpr (T reference |Cy3 MCTH
= @ Drug1_a00_1 |305815 Drugl 200 Gmonthg 2004-12-15-305145.gpr Cya reference |Cy3 MNCTH=
v @ Drug1_500_2 |30516 Drugl 200 Gmonthg 2004-12-15-30516.gpr (1) reference |Cy3 MCTH
= @ Drug1_500_3 |50525 Drugl 800 Gmonthg 2004-12-16-50525.gpr e reference |Cy3 MCTH
g @ Drugl_500_4 |S0526 Drugl 800 Bmonthg 2004-12-16-50526.gpr Cya reference |Cy3 MCTRH
10@ Drug1_500_5 |S05449 Drugl 800 Gmonthg 2004-12-17-50549 gpr Cya reference |Cy3 MCTH
11 @ contral_0_1 S0a07 contral 0 Bmonths [2004-12-15-80507-rescan.gpr | Cya reference |Cy3 HieE
12 @ control_0_2 S0a08 control 0 Bmonths [2004-12-15-50508-rescan.apr | Cya reference |Cy3 MCTH
13 @ contral_0_3 S0617 control 0 Gmoanths | 2004-12-168-50517 gpr Cyh reference | Cy3 METH |

B 4] I | v ]
Here you can further refine your choice of datasets if necessary, by hilighting datasets and clicking the "Choose" button. if amy
datasets are chosen (Checked icon} when the dialog is dismissed, then only those datasets will he included in the output.

OK Cancel




Data Export —

single-platform data spreadsheet
| Gene Filtering.

Export Options

- Output Options

[ Intensity Data Fields ' Dataset Filtering | Gene Filtering |’ Spot Fields r Dataset Naming

Only include genes from gene list:

<all genes:>

)

<all genes>

Final removeall86Flag_693[1/86 flags P] in exp. "CdRatU34"
(1IL_CTR_ws_L_CFYin exp. "MAQC_Rat_AFX2"
(10)L_CFY_ws_K_CTR in exp. "MAQC_Rat_AFX2"
(11)L_CFY_ws_L_AA in exp. "MAQC_Rat_AFX2"
(12)L_CTR_ws_L_AA inexp. "MAQC_Rat_AFK2"
(13)L_CTR_ws_K_AA in exp. "MAQC_Rat_AFX2"
(14)L_RDL_ws_L_CFY in exp. "MAQC_Rat_AFX2"

1

Match

[ 4]

[ [ /

Select genes for the export criteria

OK Cancel




Data Export —

single-platform data spreadsheet

Export Options

Spot Fields

POS_DESCR_MFR

[v| GEN_DESCR._MFR

LOCUSID

[ | DESIGNATION

CONTROL_TYPE

[ | CLASSIFICATION2

[ | GENEMAME_UPPER.

[ | PERCENT_C

REFSEQ

? Output Options
[ Intensity Data Fields | Dataset Filtering | Gene Filtering | SpotFields | Dataset Naming |
SPOTID [ POS_ROW []POS_coL
(| ARRAYTYPENAME [v] GENEBANKACC [v] GEN_ID_MFR
[_| CLASSIFICATION [_| DESCRIPTION [ LOCUSID_MFR_CHAR
(| SWISSPROT_ACC_NUMBER || UNIGENEID /] GENENAME
[_| BIOSEQUENCE_TYPE [_| CLONEID [_| REPORTER_USAGE
[ SEQUENCE [_| REPORTER_ID [_] ANNOTATION
[_| CLASSIFICATION3 | REFSEQ_MFR [ CURRENT_UNIGENEID
| PERCENT_A [ PERCENT_T [ PERCENT_G
[_| PERCENT_GC C]TM [ SECURE_SEQUENCE
| LOCUSID_MFR [] CLASSID
OK N Cancel |




Data Export —
single-platform data spreadsheet

Export Options

2 Output Options

(" Intensity Data Fields | Dataset Filtering | Gene Filtering | SpotFields | DatasetNaming |

[#] include hybridization name
[+] include braces {{}) around hyhridization name

[ Jinciude raw dataset description

[ include normalization description Dataset Nam | n g

[+] include calculation descriptions in ratio and intensity column names

[+] include samples in ratio and intensity column names

This panel controls column naming for dataset columns in the
output. Depending on the naming scheme for the datasets,
some information may be redundant while necessary
information may have been omitted, which can be corrected

here.

OK R! Cancel |




Data Export —
single-platform data spreadsheet

Save In: &= Local Disk {D:) | (|| 3] BRIl =
] 7efcaBe?3351bc76aada8ar2417ed3 ] inetpub ]
] ArrayTrack ] ISIS tox database ]
L] DataAnalysisConcept ] JMP ]
] exe [ MAQC _main mk
] Feng 3 msdownld.tmp mal
] GeneChip (-] orafids .|

4] I | I
File Name:; |
Files of Type: |All Files -

Save [}J Cancel
| :':"ﬂl..lﬁ ~alactad fils L

Save to your folder
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Data Export — Export original files

@ Datahase Contents
o W ANONYMOUS
o [ Affy_Rat_MASS_only
o [ Affy_Rat_all_NORM
b — Demoao_2channel
? ' Drug1_240_1 5081 3[Cya] | reference[Cy3]
B raw {Drugl_250_1} [file: 2004-12-15-50513.0
? ' Drug1_240_2 S08714[Cya] | reference[Cy3]
B raw {Drugl_2580_2% [file: 2004-12-15-50514.9
? I Cirugl_2a0_3 S05823[Cya] | reference[Cy3]
B raw {Drugl_250_3) [file: 2004-12-16-50523.9
? I Cirugl_2a0_4 S0524[Cya] | reference[Cy3]
B raw {Drugl_250_41 [file: 2004-12-16-50524.9
¢ ' Cirugl_280_5 505500y | reference[Cy3]
B raw {Drugl_250_5! [file: 2004-12-17-50550.0
? ' Drug1_500_1 S08148[Cya] | reference[Cy3]
B raw {Drugl_500_1} [file: 2004-12-15-505145.0
? ' Drug1_500_2 S0816[Cya] | reference[Cy3]
B raw {Drugl_5S00_21 [file: 2004-12-15-50516.9
? I Cirugl_a00_3 S05824a[Cya] | reference[Cy3]
B raw {Drugl_S00_2} [file: 2004-12-16-505245.0
? I Cirugl_a00_4 S0526[Cya] | reference[Cy3]
B raw {Drugl_500_41 [file: 2004-12-16-50526.0
? ' Drug1_500_5 S05449[Cya] | reference[Cy3]
B raw {Drugl_S00_5} [file: 2004-12-17-50549.0
? ' contral_0_1 S0507[Cya] | reference[Cy3]
EH rawi {contral_0_11[fle: 2004-12-15-50507-res

l# Scatter plots for data

[ Mixed scatterplot

i MA, plots for data

' Virtual array images for data

I Actual array images for data <<Dev. Onhy=>
", Rank intensity plots for data

Il BarChart

Create gene list by data filtering...
Analysis

Quality Control

[ﬂ_| HNormalize...

Duplicate data sets

Copy data sets for pasting elsewhere
Studies

Tree options...

HH view data seti{s) as wide spreadsheet - datasets side by side

B Export single-platform data as spreadsheet
EH Export gene-matched data as spreadsheet {multi-platform OK)

Export Affy CEL files
Export image files
Export settings files
EH Export data in narrow format - datasets one after another
Export to JMP/Genomics

Export to DrughMatrix

11



Data Export — original data files

% Choose Directory for, Exporis

Save In: | = Local Disk (C:) - oo |E

a4 ] Documents and Settings 1] Output File Naming

(] Arraytrack_Manual ] download ma]l Include original file names

= nrrafytra[:kManual = DFWER_S _ i [ ] Include hybridization names

g ::ﬂgi‘;::jﬂ g E::E:::]Ezwluatmn Software g [ Include internal dataset identifiers
[ CFusionMX 9 FaxPress.spl CIF [ ] Include file role (CelData/Settings...)
I DELL ] fortedj =]

4] Il | [»

Chosen Directory [

All Files -

[ Save | Cancel
—r—————— T ——————————————————— 2 5e et file

12



Data Export- In narrow format

Eg% Database Contents

o @ ANONYMOUS
o [T Affy_Rat_MASS_only
o [T Affy_Rat_all_NORM
% O Demo_2channel

¥

' contral_0_1 S0407[Cya] | reference[Cy3]
EH raw {control_0_11[file; 2004-12-15-50607-rescan.opr]

' contral_0_2 S0508[Cya] | refe
B raw {contral_0_21 [file: 200
' control_0_3 50451 7[Cya] | refe
B raw {contral_0_31 [file: 200
' contral_0_4 S0518[Cya] | refe
EH raw {control_0_41 [file; 200
' contral_0_5 S0527[Cya] | refe
B raw {contral_0_51 [file: 200
' Drugl_250_1 S0513[Cyd] | re
R raw {Drugd 250 1} [file; 20
' Dirug1_260_2 S0514[Cya] | re
B raw {Drugl_260_2% [file; 20
' Cirugd_260_3 S0523[Cya] | re

B raw {Drugl_250_31 [file: 20

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

#F Scatter plots for data
& Mixed scatterplot
i MA plots for data

' Wirtual array images for data

' Actual array images for data <<Dev. Onhy=>
%, Rank intensity plots for data

lihl BarChart

Create gene list by data filtering...

Analysis

Qualitv Control

B Export single-platform data as spreadsheet

EH Export gene-matched data as spreadsheet (multi-platform OK)
Export original data files or Affy probe-set files

Export Affy CEL files

Export image files

Export settings files

Export to JMP/Genomics
Export to DrughMatriz

data in one file.

Choosing this option, you will save all the exported

13




Export Data — to JMP/Genomics

E LrEtabase LORenTs
G ANONYMOUS
¢ [ Affy_Rat_MASS_anly
o [] Gene Lists
+ W™ D0_T12_B_a DO_T12_B[Biotin]
¢ E MASS{D0_T12_B_a! [l TemnAs 270 tdl
[ MeanMedian Scali EH View data setis) as wide spreadsheet -
+ B ooz B_bDo_T12 B[
¢ B MasSs5{00_T12_E_ht [

datasets side by side

B Export single-platform data as spreadsheet

[l MeanmMedian Scall Convert affy cel files to probe sets B Export gene-matched data as spreadsheet (multi-platform OK)
9 . 00 T2 © aD0 T12 © j Mixed scatterplot Export original data files or Affy probe-set files
¢ HEH MASS{DO_T12_C_al[ ' Virtual array images for data Export Affy CEL files

) meariedian Scali
+ P oo_Tz_c hDo_T12_C
o EH MASS{DO_T12 C_pyj — Rankintensity plots for data

' Actual array images for data <<Dew. Onhyg== Export image files

Export settings files

EE Export data in narrow format - datasets one after another

) mearmedian Scali il BarChart
¢ B8 00_T12_D_aD0_T12_D| create gene list by data filtering... :
¢ BB MASS{DO_T12_D_al[ Analysis Export to Drughatrix

E—]| Mean/Median Scali i
o W8 Do_T12_D_b Do_T12_p| Quality Control
? @ MASSIDO_T12_D_ki [ ﬁl Hormalize...
[ MeaniMedian Scali Duplicate data sets
¢ B8 D2_T2_B_aD2_T12_B( Copy data sets for pasting elsewhere

¢ BEH MASS{DZ T12_B_atf .
Stud
E_]| Mean/Median Scali Heies

o WDz T12 B hD2 T12 g Treeoptions..

The user need JMP v6.0 or higher to open the exported files.
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Export Data — to JMP/Genomics
continued)

Export Files %]
Type in the name for exp design table
? i . .
2] e or xp s e e s T | and data table. Then choose the location
Name for Data Tahl%ﬁm_lﬂatajahle 5 | for the exported data
Save to Folder: |Citermp |

| OK || Cancel ‘

Export Options

Output Options

ity Data Fields | Dataset Filtering | Gene Filtering |  Spot Fields | Dataset Naming

include intensities

|
[ include log intensities ‘

Flags

include flag values (as integers) [ | include original flagvalues [ | Exclude spots flagged as bad

[l include spot pixel statistics [ | include probe p-values

Log base: D]

MNumber of digits to show after decimals: 45

Group columns by ' samples (order by hyb. name) (' dyes (order by hyb. name) & datasets

(l oK J:} Cancel ‘




Export Data — to JMP/Genomics
(continued)

Once the exported data are saved, open JMP, click Genomics pull-down menu,
choose “Data set Creation -> Other Expression ->ArrayTrack”

£ JMP (NCTR-FOR R&D PURPOSES ONLY) - Tip of the Day
File Edit Tables DOE Analvze Graph REEpEiss

ElD@wlAHS - B

Tools  Wiew Window Help
veE =4 Ol

Draka Sek Creation AFfymnetrix r
Daka Set Lkilities

Experimental Design

Ilurmina ¥

] L Cther Expression Agilenk
Genetics Data Set Ukilities

[
] o Ckher Genetics ArrawTrack
Genetic Marker Statiskics k ———
o . Prokeomics Bioconductor Expresso For AFfymetrix
Association Testing L4
) Text L4 GenePix
Model-free Linkage r
) ) ) CuankArraw
Haplokype fnalysis ¥ ) IMP Genomics Impart Tutorials
Scanflyze

16



Export Data — to JMP/Genomics

Choose the exp design file
and the folder containing
the data file.

(continued)

ArrayTrackinput Engine

Description

ArrayTrack Input Engine imports and combines user-pravided files from

MCTR ArrayTrack into a SAS data set.

Zeneral Options

* Experimental Design File

| CtempiExpDesTable txt

) (o) ()

* Folder Cortaining Raw Data Files

| Ctermph,

) (0

* Outpt Folder

| C:termph,

|| hoose |

* Required Parameter

[Run] [Save... ] [L-:uad... ] [.ﬁ.pplw;.f] [Clear] [Cancel]

B
E

L |

17



Export Data — to IMP/Genomics
ontinued)

S5AS Message =]

Process ArrayTrackinputEngine has generated the following SAS data sets.
You can viewy them using SAS labels by checking the box below
otherwize SAS names are used.

Uze A% labelz for JMP column names

Ctemplexpdestable zasThat |

12 obs, 17 variahles

B expdesiable

EER
Ell

C:'ctemp'l.expdestable_data.sas?hdat| Oper
1031 obs, 14 variables

Crtemplexpdestable_stan.zasyhdsat |

1031 obs, 9 variables

v exprestable_stan | 4 ¥ |conTROL POS_DESC

® _TVPE c GEN_DESCR_MFR GEN_ID_MFR  |LOCUSID | R_MFR | REFSEG |SPOTID

1 70210 Apbb2 70210 MMU70210 Mus musculus TR2L mRNA, |L70210_at 1787 604 | NM_N09686 | 517087

2 M33649 Fas MB3649 Mus musculus Fas antigen mRNA, com | AFFH-MurFAS at 14102 114 | NM_D07987 | 516597

3 M37897 o M37897 Mouse interleukin 10 mRNA, complete ¢ | AFFX-Murl10_st 16153 115 |NM_010548 | 516588

= Columns (3/0) 4 M1E762 12 M1ETE2 Mouse irterleukin 2 (IL-2) gene, exon 4 | AFFX-MurlL2_at 16183 16 516599

T 5 M25802 14 M26892 Mus musculus interleukin 4 (-4) mRNA, | AFFX-MurlL4_st 1E189 117 | NM_121283 | 518600

ik e c B L22190 Saa2 LZ22190mRNA MUSAMYAFF Mus musculus ser | L22150mRNA_at 20209 33 516814

i 7 142283 Sostt L42203mRNA MUSACACT Mus musculus acyl- | LAZ293mRNA_at 20852 355 | NM_009230 | 516838

th GEN_DESCR_MFR ] J0z791 Acam 02791 Rat acyl coenzyime A cehydragenase m | J02791_at 24158 268 | NM_016986 | 516751

th GEN_D_MFR f] L2043 Aldoa U20643mRNA#2 RNLID0E43 Rattus norvegicus | LI20B43mRNAR2__at 24189 532 517015

. LocusiD 10 ME0322 Akribd ME0322 Ret altlose reductase gene, complet © | ME0322_at 24192 435 | NM_012498 | 516918

4l POS_DESCR_MFR 11 MB0322 Akribd MEI322 Rt aldose redustase gene, complete ¢ | ME322_g_at 24192 436 |NM_012406 | 516019

& 12 M28647 Atplat M28647 RATHALPHT Raftus norvegicus Na -2 |M23647_at 24211 401 516854

A SPOTD 13 M28647 Atptat WM28647 RATNALPH1 Rettus norvegious Ne -4 | M28847_g_at 24211 402 516885

14 DI0043 Atpla2 DI0049ex0r#1 -2 RATATPAZS Rat Nk, K+ -AT | DI0049z:0n#1-2_at 24212 244 s16727

15 M23645 Atpda3 WM23648 RATNALPH2 Rettus norvegious Na -4 | M28548_s_at 24213 403 516856

= Rows 18 D30048 g2 Dg0048ex0n RATATPEZS Rt Na, K+ -ATPase |DA0048exon_at 24214 242 516725

Al rows 1031 17 DA0045 Atpth2 D30048ex0n RATATPE2S Rat Nav, K+ -ATPase | DAO048exan_o_at 24214 243 516726
Selected 0 18 L14660 Bel2 L14560 Rattus norvegicus bcl-2 mRNA, complet |L14680_at 24224 320 | NM_016393 | 516603 1 8

Excluded o 19 L1680 Bof2 14680 Rattus norvegicus bol-2 mRMNA, complet |L14680_g_at 24224 321 | NM_D16993 | 516804

F=D z 0 50051 Cdbpa 250051 Rrarvesicus mRMA for Bovine C4BP ol | 750051 _at 24235 756 | NM_012516 | 517239

e 5 21 ¥13333 Caim1 ¥13333 RNRCHI R norvegicus mRNA for cabma | %13833_s_at 24242 653 517136

22 MI1670 Cat M11670 Rt liver Cetalase mRIA, complete cds | M11670_st 24248 359 |NM_m12520 | S16642

expdestable P~
= Array |HVBRIDIZATION | SAMPLE | LABEL | ARRAYTVPENAME | CHANNEL NUM | SPECIES | ASSAY | CELLTYPE |REFRNA | SEX |DEVSTAGE | VITRO_DOSING
1| sssolpom2B8a  [DOT12.B |Botn  |Affy RT-U34 One Channel | Rat In vitro_|Hepatooytes (MO Male | Postatsl | Compound_C 012
- 2| 9351 [D0T1zB  |DO_TI2E |Bitin  |Afty_RT-U34 One Channel | Rat Invitro |Hepatocytes (MO Male  |Postnatal | Compound_C 012
= Calunns (17.0) 3| 9352 (D0_T2.Ca DO_T12_C |Bitin | Affy_RT-U34 Gne Channel Rat In ¥itro | Hepatocytes [NO Male  |Postnatal  |Compound € 012
Al fray E 4| sss3pomzch  |Do_T2.C |Biotn  [Afty_RT-U34 One Channel Rt In¥itro |Hepatocytes (MO Male  |Postnatal | Compound_C 012
_T2D0a _T12.D |Bictin y_RT- ne Channel InVitro |Hepatocytes lz|Postnata ompainel_
th HYBRIDIZATION 5| a3s4[po 20 DO_T12.D |Bictin | afty_RT-U34 One Channel | Rat In vitro | Hepat NO Male  |Postnatal |C d_C 012
:fﬁ:;_m 6| 9355(D0_T12 Dk  |DO_T12.D |Bictin  |Affy_RT-U34 One Channel Rt Invitro |Hepatocytes (MO Male  |Postnatal | Compound_C 012
R e 7| s3s6[p2Ti2Ba D2 T12B |Biotin |Afty RT-U34 One Channel | Rat In vitro |Hepatocytss [NO Male  |Postatal | Compound C 2ug12
s, CHANNEL MM 8| 9357[pD2T12Bh D212 |Bictin | Affy_RT-U34 One Channel | Rat In ¥itro_|Hepatocytes (MO Male  |Postnatal | Compound_C 2ug12
i, SPECES = a| s3s8[pamTzca (D2 T2.C Bitin |Afty RT-U34 One Channel | Rat InVitro |Hepatocytss [NO Male  |Postnatal  |Compound C Zug12
10| 9359|pD2T12Ch  |D2.T12.C |Bitin |Affy_RT-U34 One Channel | Rat In vitro_|Hepatocyles (MO Male  |Postnatsl | Compound_C 2ug12
SRS e s [ € = iz
slrows 12 - = SHOTD 411780 blotin | 54,117 8. Biotin |08, 117__a Bhot |D_T17.C b Bt 09,117, fstas |D8_112.0,0 Botin 6711|1912
Selected 0 L amenie| 2 53| coseamniz| 4mEeEad Tereel | 2oiesmem| =
Excicd 0 ErENTT & e 20598 [T =]
hal R | FE P | LTG5 |
2231261579 | Az |
2| :
250NN PR
-0 D005 | | 1 A0aasTITm |
TI40695442 | i | T EIB450E |
el 1001 FeCE O 10 2R RN
LomLe N [Trr 7 5060741458 | 71000032850 | =5
» A00_TH2 B 5 B NS LArshEn
Ll PR (e 2tz
Al 00,1126 Pt 9 PR | | |
ol DO_THE b e 5426350727 | 24409600 | |
ol DO_TH3_D_a_ficees # 0z4asE
o C0_TH2 D b_Dictin 18 |Eriacon ol O IISSTE S ASTRISR TGEATTE
402 TH2B Bt 17 |0 Oncan 5 o AN S063S 502311717508 5060010363
A D2.Ti2Bb P 18 |L14s30 m DA | DT | OTIEIe |
AT TI2C o B ol TR | 2Ll | £ bt |
02 1 e [ hioeibueord | sseousor | sesseiaioor | 6 ammnrsamer | [
AT TV e = (] AT S ASTR )
ol E_TR3_p b e k] BETIRwIE | DTG | BTEMENDG | SOEGTI|  t0xarme | :
= i BIMIEMAE|  BARITETON|  DAMBITIS|  mEeBBUATI|  oesiiioe0e |
23 |re_Aiian_u Janinariss| 1 imwming atidd | ) e
H OIG06I05 | 08113310146 ARG | BT |
2| A ABTET | AnemEITEs | 0 esaonecE |
2 a5 | r3se Th A nBE
AT A T
- Ruws 224ME0T2 | 251 145003 |
Al rowe 03 330018883 | E £ 36T |
Sekoched [ I 0 311 T
:::" :: 18444008711 | SAGHHGI0E | 20630064437 | |
i 5 SOE0GG0ME MNEERESE £S0IEBE0ME '




Export data — to DrugMatrix

EE3 Latapnase Lanents N f:
¢ ANONYMOUS
¢ [0 Affy_Rat_MASS_only
o= [] Gene Lists
¢ W™ DO_T12_B_a DO_T12_E[Biotin]

¢ HH mASS | - o o
HH view data set(s) as wide spreadsheet - datasets side by side

+ M oo_mze EH Export single-platform data as spreadsheet
o B MASS IO Convert affy cel files to probe sets Ef Export gene-matched data as spreadsheet {multi-platform OK)
. E_]I Mea j Mized scatterplot Export original data files or Affy probe-set files
¢ Do_T12_)
i Export Affy CEL files
o B MASE (D . Virtual array images for data 1 _ Ty
! Mear 8 actual array images for data <<Dev. Only=> Export image files
9 . Do_T12_iZ e, Rank intensity plots for data Export settings files
¢ H %55 i | BarChart Ef Export data in narrow format - datasets one after another
Ol meay )
¢ WM Do_T1z_p| Create gene list by data filtering... Export to JMP/Genomics
¢ HH MASS D) Analysis k
[ Meat quality control b
¢ M8 Do_T12_D) [ Normalize...
¢ B MasSs D

E—]I hWaar Duplicate data sets
+ W™ D2_T12_g| Copy data sets for pasting elsewhere
¢ B MASS{D Studies 3

| mm M[ﬁlhﬁﬂeEr Tree options...

This function is only for the data of a few array type

Unsatisfied Array Type

® Onhy AFFY _BAE230A, AFFY_RG230_2 and GEHC_RAT_WHOLEGENOME300031 array can have this function now .

@ 19




Mixed Platform Exporting

When datasets from multiple platforms are

exported together, a gene identifier type must be
chosen to serve as a “match field” (e.g.

"REFSEQ?"). Filtering based on a gene identifier
may also be done.

For single-platform datasets the single-platform
export should be used, as it supports more output

options.

20



Mixed Platform Exporting

o ™ D2_T12_D_aD2_T12_D[Biotin]

o- BH MASS (D2 T12_D_a} [fif=-Tosensacs su
B RMA{DZ_T12_D_al[file EH view data set(s) as wide spreadsheet - datasets side by side

rt gene-matched data as spreadsheet (multi-platform OK)

B DChip{D2_T12_D_al[f Export » B Exuo
BH Plier{D2_T12_D_al[ild . o ﬁ%‘ :
.  Mixed scatterplot Export briginal data files or &ffy probe-set files
BB Flier+16{D2_T12_D_a # P p u Ty p
+ D2 T2 0 hD2 T12_DEE B8 virtual array images for data Export Affy CEL files
o- B MASS{D2_T12_D_b} (| Hif Actual arrayimages for data <<Dev. Only>> Export image files

B RMA{D2_T12_D_h}[file o
BE DChip (D2 T12. D i} %, Rank intensity plots for data

EE Plier{D2_T12_D_bt[ild Nl BarChart

Export settings files
EH Export data in narrow format - datasets one after another

B Plier+16{02 T12_ D_b Export to JMP/Genomics
Export to Drughetrix

Create gene list by data filtering...

o[ Gene Lists Anal;_fsm "
o B Strain A Q380 Strain A- mi| Uity Control
¢ BB raw data (Strain A g3ag [ Normalize...

E—]| LOWWESS, ri=3,5b="| Duplicate data sets

¢ 1B Strain A Q381 Strain A- mi Copy data sets for pasting § savem: |3 ruanroa |+] [=][&] (=] [Bala]

¢ BB no-name {Strain A Q38 -
E—]l LOWESS, ri=3.sh= ViewEdit Referenced Tox. Y, - oo [ UserData | yaatch spots by e o
9 ' Strain A Q387 Strain A- mi Tree options... 7 Jjchempaint ™) .appletview

o [Cd strain_mice_two_Channel

: : ] application Data [ tocalcustor [ Exclude spots flagged as bad
+ B rEiname{StrallnAQSBE}[ﬂle. 2004-09-22-@0382.gpr} 5 ArrayTrack [ NTUSERDA _ _
[ LOWWESS, ri=3 sh=Y d=null 5=0.2 {Strain & 2382} 9 cookies [ ntuser.dat/ Only include genes from gene list:
? ' Strain B Q385 Strain B - mice 1[Cva] | Reference[Cy3] [—] Desktop [ pom.asv 174Welch_t_2fold_p0.05 in exp. “Strain_mice_two_Channel” -
¢ B no-name {Strain B 3385} [file: 2004-09-22-Q0385.gpr]| |1 Favorites el B
E—]l LOWWESS, ri=3 sh=Y,d=null =f=0.2 {Strain B 2385} | ] Local Settings [ Inf[4/6 ints == 10] in exp. "Strain_mice_two_Channel” =
3 My Documents 123geneMASS_Fold1.5_P0.05 in exp. "Affy_Rat_Other”
] MetHood Lol 123geneMASS_Fold1.5_P0.05 in exp. "Strain_mice_two_Channel”
3 135gene_PermutationP0.05Fold 1.5 in exp. “Aﬂ'_jf_Ra‘l_Othel“
o 178welch_t_2fold_p0.05 n exp. "Strain_mice_two_Channol” N
=] Recent —187Welch_t_1.5fold_p0.01 in exp. "Strain_mice_two_Channel" [
3 SendTo Apphi202Welch_t_test_P0.005 in exp. "Strain_mice_two_Channel" B
[ Start Menu
5 Templates Subtract backgrounds if available
4 M I [_] Include individual ct | values for 2-channel data
File Name: | |
Files of Tyne: [l Files ]
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Other Useful F




Other Functions in ArrayTrack

1. ID converter
2. Join table
3. Split table
4. Get unique ID




|ID Converter

ID converter Is a very
useful tool that
converts one kind of
ID to another when
user searching
libraries with only a
few available ID types

Double-click ID Converter
In the Library panel

@ Library

", |ID Converter
% Gene Lihraw%
;,.? Fathweay Library
ﬁ Frotein Library

Il 1Pl Library
B Orthologene Library

= | GOFFA Library
7% Chip Library
$R¢ Toxicant Library

BT EDKE Likirary



ID Converter - continued
Select the input ID type

_ ) =
yinputiDtype: || 2 Genes 3 Proteins % Pathways E| iplip (%) Orthologene
GENENAME vl

d Id Converter

More Info ... |Select one -- Link To ... |Select one --

Hs [ IMm [ |Rn
GENEMAME-LOCUSID

() official name onhy

ExportTahle

Paste the IDs @ Step2: Enter your data
in this box

| GEMEMAME| LOCUSID

Abpi 26
Abpi
_ Arfin2
Tefap2e CAl1

- Fst

: Hprt
| : Ll a

or specify input file (txt file) :

2 Onecutl
Select the Browse Example Pacsind
output ID type

(3) sedect output ID types ra
. 1 Pdeh

LOCUSID Pocp

Pocp

@| Convert * 4]




Join Table

User can join two data tables according to a common ID

€7 Ar raylrack Testing

Database Library | Tool | Export Help

_ Visualizations  »
s Quality-Control  »
Eﬁ Database Conte gormalization  »
o § ANONYMOUS| goopcic b

"u' CAD ;

=

. = File-Manipulation Jain Tahle {FlIE}
o= 'u' FOATRAIMIMG Get Unigue 1D Split Table {Flle]l
o f FEDERICO G preferences... =[:

o= B FOIAMN 3




Join Table - continued

Merge Tables

R UE -4 E

i) Side By Side {match by row number)

i®! Match Tahle By Selected Column

[ | if found multiple matched items in Merged Table, repeat Main Table records

Match case

‘| Main Table : D

Open File H V\

Open the tw tables

pd

‘| Merge Table :

Open File

Select column for each table, then

Merge Tables

Clear Input




Join Table - continued

Merge Tables -

i) Side By Side (match by row number)
i® Match Table By Selected Colurmn
[ If found multiple matched items in Merged Table, repeat Main Table records

Match case

Highlight the columns for
merging

Main Tahle : |1 23genemMASs_Falad1.5_FP0.05

Open File /

nenelist_na... expid nenehankacs genename locusid uniggr:re‘[d/ SWISSpIe
123geneM... (251 DE466T Pikdch  / |B1747 “

123geneM... |251 A013513  [Csnkid | |F44B2 |
123geneM... (251 M3z2a55 Cyp2cl1d | 171521 | /
123geneM... |251 J05181 Gele \ 25283 / /
1230ene... |251 031838 /

(] T | /|

Merge Table : [1359gene_PermutationP0.05F0ld1.4 | Open File

nenelist_na... expid nenehankact genename locusid um/geneid SWiSspIe
1380ene_... |251 W0BE27 Hrmbs  / |25709
135gene_... 251 W55 286 Hmger [ |28675 \
135gene_... |251 H57988 Pxmp3 | 29534 |
135gene_... (251 Al229291 \ /
1380ene_... |251 117260 Mat1 116631
4| ll | ||

Select column for each table, then Merge Tahles N Clear Input




Split Table

ArrayTrack provides a tool for splitting a big spreadsheet to separated files.

47 Arraylrack Testing

Databhase Library | Tool | Export Help

ﬁ 52 New E3 Visualizations  »
Cluality-Control P

=1 Database Contd mormalization »
b

b

AROMNYROILLS Analysis :
CAD : - - ] _

EFA File-Manipulation Join Table {File)
FOATRAIMIMNG Get Unigque 1D Spint Table (File)

FEDERICU 5T preferences... ‘E‘ :
Falam — .

)+l o) oz s )

L




Split Table - continued

Split File

@ Ell

® By Columns _' By Rows

@ Step1: Load Input File;

Open Input File ) Manually select first data row...

—— Y

@ Step2: Assign first column for the first two dataset;

First Column for DataSet 1:

First Column for DataSet 2:

@ Stepd: Save to folder ;

DataFiles Root Directory

@ Stepd: Start saving :

Split File

Browse

Click “Open Input File” button
To open the table file



Split Table - continued

Split File

i By Columns ' By Rows

@ Step1: Load Input File:

| Open Input File H Manually select first data row...

_DESCRE_MFR | GEM_ID_MFR | LOCUSID POS__|RE..| SPOTID \_ {AFx_1_A1} Biotin [&) /) {AFR_1_A1} Qriginal Fla {AFH_1_AZ} Biotin [A4)] DF}(J_AE}Original Flan

M_005505.200... (1952296 a_at  |949 1 173067 ATIT T F AT EF——— P -
|1M_E|1514D.1 D (1882267 _a_at  |[23170 2 173068 1E4R B28 F 1607 Fd1 F =
|IM_0528T1.1 ID... (1552258 _at 3 173069 187.298 F 1897 691 F
|1M_EISDT35.1 D (1552261 _at 10406/ 4 173070 2074 A fi.251 A

b_138957 110, (1552263 _at 5094 5 173071 355916 P 344 865 P =

A1 [ ]

\ET

@ Step3: Save to folder :

@ Step2: Assign first column for the first two dataset:

First Column for DataSet 1: __J[%/| {AF%_1_a1} Biotin [A]
Qrs’t Column for DataSet 2:_D[X/| {aAFX_1_A2} Biotin [A]

Select the column header of the first column for the
first dataset, then click button “First Column for dataset 1”.
Then select the column header of the first column for the
Second dataset, then click button “First Column for dataset 2”.

DataFiles Root Directory [S1EKEVF QiarMAQC_main_Afly_Export ( |

@ Stepd: Start saving :

split files.

Click Browse to find the folder to save the

10




Database Library

Get Unique ID

Using this tool, the user can find out how many
uniqgue IDs there are Iin a data file.

4, ArrayTrack Testing

Tool | Export Help

ﬁ %[% HNew E:

—4 Database Conte

ARCMYMOLIS
CAD
EFA

Visualizations
Cluality-Control
Normalization
Analysis

b
b
b
b
File-Manipulation »

FOATRAIMNIMNG
FEDERICO o

=) o=l o2l 2 4 4 +

TYY Y YW

FralAMN

Get Unigque 1D
Preferences...

Paste the IDs in here

ll

Delimiters Option (check all applied)

[¥]n
[v];

Space

[] [¥]:

v, vl

[ ] Others

Clear

| DHL\E[

11



Get Unique ID - continued

The value in Column N represents the frequency of the ID in the data table

UniguelD
( PostIDs | IDtable
D
1 AMEBE112 1 =
. AMBBAITH 1
3 AABBE903 1 1
4 AA108308 2
5 ARRD40R] 1 L
z AMEB4929 1
7 AAEBED 1
g AABBESTY 1
g AAEB4960 1
10 AMBBESTE 1
11 AMEBE152 1
12 AM0B2TT 1
13 AMEB453T 1 -

This is not an unique ID

1]

Input Humber:14; Returned Unigue Number=13

12




Array .
Track Tutorial 11:

Basic scripting for querying
(raw and normalized )
data and table

r



Querying Data

ArrayTrack provides a way to select a group
of data easily. Users can take advantage of
this convenience to select a bunch of data
for further data analysis.



Query data from the database tree

¢ B ANONYMOUS

o [ Affy_Rat_MATE =t .
) P W AMORYMOUS
o [ Gene Lis BelElinnaT ¢ O Afly_Rat_MASS_only
9 H 0o_T12| Rename o [ Gene Lists
? @ M.‘E’.EE GE“E LiStS F Dm] ? n DO_T12_B_aD0_T12_B[Biotin]
ﬂl y o BB MASS{D0_T12_E_a}[file: Temp35270.bd]
Select datasets k|, Select raw datasets... / [ MeanmMedian Scaling, ifs=M te=1000.0,5=Median,sh=" {D0_T12_E_a}
¥ H DO_T2, Show experiment design /SEIE ormalized datz 7| M8 D0_T12_8_b D0_T12_Efiotin
¢ B mass P 4 N o EH MASSID0_T12_E_h}[file: Temp35272 4]
[ﬁ' M Show dye-flip pairs Select any datasets... [ MeanMedian Scaling, ifs=M te=1000.0,5=Median,sb=Y {D0_T12_E_h}

8 Do_T12_c_a DO_T12_C[Bintin]
¢ BB MAS5{D0_T12_C_al [file: Temp21347 5]
< [ Meantedian Scaling, fs=n,be=1000.0,5=Median, sh=Y {D0_T12_C_a)

O

H DO_T12_C_b DO_T12_C[Biotin]
¢ BB MASA{D0_T12_C_h [file: Temp21349 &)
[f_l_l MeanMedian Scaling, ifs=M,t=1000.0 s=Median sh="{D0_T12_C_h}
H DO0_T12_D_a 00O_T12_D[Biotin]
o B MASAIDO_T12_D_a} [file: Temp21 255 td)
- Select dataset descriptions containing: - [ MeanMedian Scaling, fs=N t=1000.0,3=Madian,sb= {D0_T12_D_a}
DO_T12_D_b DO_T12_D[Biotin]
||:"Tl1 | \@m%{m T12 Db} [file: Temp21 357 td]|
[ MeanMedian Scaling, ifs=M =1000.0 s=Median sh=y{D0_T12_D_h}
DK N Cancel ? H D2_T12_B_aD2_T12_B[Biotin]
o BB MASAIDZ_T12_B_al[file: Temp212343 b
m_l MeanMedian Scaling, ifs=rM t=1000.0 s=Median,sh=Y{0D2 T12_EB_a}
e n D2_T12_B_h D2_T12_B[Riotin]
o B MASAIDZ_T12_B_hi[file: Temp2 1344 ]
m—| Mean/hedian Scaling, ifs=M,tw=1000.0 s=hedian sh=%"{02_T12_B_b}

Only data containing “D0” will be selected | ¢ B 2xn2C s0uTiz clioin

o B MASS{DZ_T12_C_al[file: Temp21351 4]
M Meanitdadian Sralinn ifa=hl =1 000 0 e=tiadian sh=Y M7 T17 7 al

3

0

O




Query data In tables

Various criteria for filtering data

Datasets for array type &ffy_RT-U34 |
Edit View Input/Output Spots
@ | Create Gene List with Selelections ‘
7 |[CONTROL_TYPE [GENEBAMKACC @NENAME GEMN_DESCR_MFR GEMN_ID_MFR LO
SF Filter= - B
1 ® Contains AAT0R27T ESTOO20 rat lambda ZARI library (C.P.Hamel) Rattus namegic 28108277 _at 28 1=
2 O Doesn't Contain [% AAT08308 ESTO0S1 rat lambda ZAPI library (C.P.Hamel) Rattus norvegicAAT08308_i_at 31
3 O In List AAT0R308 ESTO0AT rat lambda ZARI library (. P Hamell Rattus naregic AA108308_5_at
4 O Like AAERA53T ESTI104685 Rat PC-12 cells, untreated Rattus sp. cOMA clone | AAB34537_at 24
5 SR AAERA929 ESTI06T93 Rat PC-12 cells, untreated Rattus sp. cDRMNA clone |AARS4920 1 at
= AAERA960 ESTI09866 Rat PC-12 cells, untreated Rattus sp. cDMA clone | AAB34960_f_at
7 2kl AAB4963 EST105871 Rat PC-12 cells, untreated Rattus sp. cDNA clone [44684963_at 29
3 © Is Not Null AABSS112 EST106280 Rat PC-12 cells, untreated Ratius sp. cONA clone [AARE5112_at 29
2 0= AAERS1452 ESTI06386 Rat PC-12 cells, untreated Rattus sp. cDMA 9 end [AAB35152_r at 24
10 O = AARRAIATE ESTI07010 Rat PC-12 cells, untreated Rattus sp. cDRMNA clone |AARBAITE_T at
11 o= AABEABTE EST108473 Rat PC-12 cells, NGF-treated (9 days) Rattus sp. ¢ AAGB5876E_at 30
12 O w= AARBAA03 EST108576 Rat PC-12 cells, NGF-treated (9 days) Rattus sp. ¢/ AABB5903_at 36
13 O AMBBRO031 ESTI109008 Rat PC-12 cells, NGF-treated (9 days) Rattus sp. ¢/ AAGBE031_at 30
14 O o= AMEBESTY EST110738 Rat PC-12 cells, NGF-treated (9 days) Rattus sp. c| AABBESTY_at 30
15 AABBRBT0 EST111576 Rat PC-12 cells, NGF-treated (9 days) Rattus sp. c|AABBEET0_f at
18 Seess serslifng AMGSEET0 EST111576 Rat PC-12 cells, NGF-treated (9 days) Rattus sp. c|AAGEES70_i_at
17 Insert reference to another field K AATYH3I36 EST188833 Rattus norvegicus cDMA, 5'end Jclone=RHEAA3E | AATID3I36E_at 29
15 AfE19843 AAE19943 EST49a-1 Rat Brain, Stratagene {cat#826501) Rattus noregic|An819943_at
19 Afpaani Top AAR48218 EST190978 Mormalized rat heart, Bento Soares Rattus sp. cDMARS43213_at g4
20 AARARZER AAR4R268 EST191028 Marmalized rat heart, Bento Soares Rattus sp. cDMARB48268_at an
21 AfRaRAN ng_predicted AA242421 EST191181 Mormalized rat kidney, Bento Soares Rattus sp. cO{A88434271_at a0
22 ArBARAAE MGCT2a92 AARAB546 EST191 306 Marmalized rat kidney, Bento Soares Rattus sp. cD|AAB48546_at 44
=) AMR4BAED Hspala fifHzpath AAR48563 EST191323 Rattus nomvegicus cOMA, &' end felone=RLUACOS |AAB48563_ 5 at
24 ARBSY034 LOC499716 AMB59934 UI-R-E0-cg-d-04-0-Ul.s1 U-R-ED Rattus norvegicus cDMNA clon|AA859934 _at 44
25 AMRTAAOY Mdim2_predicted AfATaA09 UI-R-EO-ct-c-08-0-U1.s1 U-R-E0 Rattus narvedicus cOMNA clong AABTA509_at kXl
26 AAHIITEN lgsfda_predicted AAH33181 ESTPIM-2MF Rat Brain, Stratagene (cat#936501) Rattus nome( 48933131 _at 36] |

Ul

[*]




Click fresh button

Sort the table

Click the column title to sort
ascending.& or descending

[

) Datasets for array type Affy RT-U34 = W} E
el View InputiOutput  Spots L
| Create Gene List with Selelections
[CONTROL_TYPE| GENEBANKACT GEMEMAME GEM_DESCR_MFR N « GEM_ID_MFR. _WoCUSID

SF Filter-> — % =
1 AMI0BITT Hsphi ASI082TT EETO020 rat lambda ZAPI library (C A 08277 _at 288444 |1
2 AAT08308 MdmZ2_predicted AAT0E308 ESTO0ST rat lambda ZAFI library (G HAA1 08308 _i_at 314856

3 AAT0B308 ANT0B308 EETO0AT rat lambda ZARI library (& HAA108308_s_at

< ARBRASIT Mdufha_predicted AAGBA53T EET1 04685 Rat PC-13 cells, untreate| AABB4537_at 294964

5 AABBAG2Y AAERA9ZY ESTI105753 Rat PC-12 cells, untreate[AABE4820_f at

5 AABBA9R0 AMRBA9F0 EST1 05866 Rat PC-12 cells, untreate(AABE4860_1_at

7 ARBRAG63 FkhpZ_predicted AAGRA963 EET105871 Rat PC-13 cells, untreate| AABB 40963 _at 293702

2 AABBATTZ Mdufs8_predicted AMERS112 EETI106280 Rat PC-12 cells, untreate| AABE5112_at 2493652

2 AABRATAZ Medds AMRBS152 EET106386 Rat PC-12 cells, untreate AAGB5152_r_at 254490

0 ARBRAITE AAGRS3TE EETI07010 Rat PC-12 cells, untreate[ ARBBA3TE_f_at

11 AABBAETE Cyhar] AMGRSETE ESTI108473 Rat PC-12 cells, MGF-tre{AABESETE_at 304805

1z AABRAA03 Tral_predicted AMGBSA03 EETI108476 Rat PC-12 cells, MGF-tre{ AABE5303_at 3RZ8R2

13 ARBRED Mdufs1 AAGRED31 ESTI08008 Rat PC-13 cells, MGF-tre AABBE031_at 3014458

14 AABBESTY Surmofl AMGRESTY EST110738 Rat PC-12 cells, MGF-tre{AABEESTE_at 301442

15 AABBRETO AMGBEETO EET111476 Rat PC-12 cells, NGF-tre{ AABBREETO_f_at

16 ARBREETO AAGRESTO ESTI11476 Rat PC-12 cells, MGF-tre{ARBBEETO_i_at

17 AATA9336 Mdufahl_predicted AATHE336 EST188833 Rattus norvegicus cOMA, [AATI9336_at 2934453

15 AAB1H943 AAB19943 EET449a-1 Rat Brain, Stratagene (catdAAB19943_at

14 ARB4E218 Topl AAB48218 EET190978 Marmalized rat heart, Ber|AA843218_at g4540

20 AAB4B26E Dhajad AAS48268 EST191028 Marmalized rat heart, Ber|AAB43268_at 300721

21 AhB4E421 Ing A348421 EET191181 MNormalized rat kidney, BeAAB43421_at 304577

22 ARB4E54E MGCT2992 AAB48546 EST1 91306 Marmalized rat kidney, BEAAB43546_at 494345

23 AARARARAT Hspatla i Hspalh_mapped [AA848563 EST191323 Rattus norvedicus cOMA, | AAB4E563_5_at

24 ARBAH0934 LOC498716 AA355934 UI-R-ED-cg-d-04-0-Ul.s1 UI-R-E0 Ratl AAB590334_at 499716

25 AABTAE0Y MdmZ2_predicted AAETH509 UI-R-ED-ct-c-08-0-U1s1 UI-R-EQ Rath/AA875509_at 314856

26 AAEII1E1 Igsfda AR833181 ESTPIM-2MF Rat Brain, Stratagene (c{AA833181_at 3R30458

27 AREAE43T RGD1559939_predicted AAE5E437 UI-R-E1-f-h-02-0-Ul.s1 UI-R-E1 Rattu AAS56437_at 500006 |1 |




Using SAM thro
ArrayTrack




SAM-Test

SAM (Significance Analysis of Microarrays) is an analysis tool for
ldentifying statistical significant genes in a set of microarray experiments.
http://www-stat.stanford.edu/~tibs/SAM/

Before using SAM-test tool in ArrayTrack, users should read SAM manual
http://www-stat.stanford.edu/~tibs/SAM/sam.pdf

The SAM tool in ArrayTrack includes following analysis types:
*Two class paired

*Two class unpaired

*One class

*Multi class

*Survival

*One class timecourse

*Two class unpaired timecourse

*Two class paired timecourse



SAM-Test: two class unpaired

9 % SAM-EXAMPLES_TEST =)
o= [ MultiClass_500
o« [ QOneClassTimecourse_1000
e ] OneClass_1000
o= [ Paired_7124
o (3 PatternDiscovery_1000
o[O3 TwoClassBig_2000
| TwoclassPairedTimecourse_1000 -
o [ TwoClassUnpairedTimecourse_1000
¢ O3 TwoClass_1000
o= [ Gene Lists
e ﬁ T-sample-1 1-gample-1[SAM_TEET] o
0 ﬁ%;:::;:;aur:?lsz; H View data set(s) as wide spreadsheet - datasets side by side
B raw {1-sample-1| Export %
¢ B 1-sample-2 1-samy #F Mixed scatterplot
B raw{1-sample-2 ff Virtual array images for data
¢ ﬁ 1-gample-3 1-sam '
H raw {1-sample-3
o Bl 1-sample-4 1-sam . Rank intensity plots for data
EH raw{1-sample-4 Il BarChart
¢ B 1-sample-5 1-sam Create gene list by data filtering...
B raw {1-sample-
e ﬁ 1-sample-6 1-sam SR o
E raw {1-sample-6 )
o B 1-sample-7 1-sam [ Normalize...
T A T R ] Duplicate data sets
@ Library Copy data sets for pasting elsewhere
& 1D converter ST
E STl Tree options...
ﬂ Fathway Library
! Frotein Librany

Actual array images for data <<Dev. Only=>

FJU T-Test/ANOVA

{7 R-Interface
Correlation Matrix

'F T-Test with custom data options

M 4F  ANOVA with custom data options

rﬁ Hierarchical Cluster Analysis

|5°_i Principal Component Analysis

::{ Support Vector Machine <dev. only>

ipi P Library
@ Crthologene Library Do pairwise t-test combinations <<Dev. Only=>
“ | GOFFA Library K KMeans

Select all the data, right-click, choose “Analysis -> SAM-Test”



SAM-Test: two class unpaired

Select Dataset Group Assignments for SAM Tests

o' M

Assign Data Sets Into Groups

LI
@ Groups: ) c"]: __ c"]: == ote
Assign to New Group || Unassign | | Assign to... | Clear All Groups | | Swap Dyes
dier | . Hybridization] SAMPLE 1 Datafile LABEL 1 |[ARRAYTYPEMNAME| ASSAY 1
S Filter= |~ |
1 1-zample-1 1-gample-1 1-sample-1.td |SAM_TEST |SAM_1000 In Wiva
2 T1-sample-10  |[1-sample-10 [1-sample-10td |SAM_TEST |SAM_1000 I Wi
3 1-sample-2 1-sample-2 1-sample-2 &t |SAM_TEST |SAM_1000 I Wi
4 1-sample-3 1-sample-3 1-sample-3.tt |SAM_TEST |SAM_1000 I Wi
5 1-zample-4 1-sample-4 1-sample-4 &t | SAM_TEST |SAM_1000 In Wiva
= 1-sample-a 1-sample-5 1-sample-atd  |SAM_TEST |SAM_1000 In Wiva
v 1-sample-6 1-sample-6 1-sample-6bt  |SAM_TEST |SAM_1000 In Wiva
& 1-sample-7 1-sample-7 1-sample-T bt | SAM_TEST |SAM_1000 In Wivo
= 1-gample-8 1-sample-& 1-sample-atd | SAM_TEST |SAM_1000 In Wivo i
10 1-zample-9 1-gample-9  |[1-sample-9tt  |SAM_TEST |SAM_1000 In Wiva I
11 2-zample-11  |2-gample-11  [2-sample-11.64 |SAM_TEST |SAM_1000 In Wiva
1z 2-zample-12  |2-gample-12 [2-sample-12.64 |SAM_TEST |SAM_1000 In Wiva
13 2-zample-13  |2-gample-13  [2-sample-13.64 |SAM_TEST |SAM_1000 In Wiva
14 2-sample-14 | Z2-sample-14 |[2-sample-14.td |SAM_TEST |SAM_1000 I Wi
15 2-sample-15 | Z2-sample-15 |[2-sample-15td |SAM_TEST |SAM_1000 I Wi
16 2-sample-16  |2-zample-16 |[2-sample-16.td |SAM_TEST |SAM_1000 I Wi
17 Z2-zample-17 | 2-sample- None S Fm_1000 In Wiva
18 Z-zample-18 | 2-sample- Two class unpaired 1000 In Wiva |
18 Z2-zample-149 z'Sample'Oneclass Fhi_1000 In Wiva |
- o “““Multiclass o —— o I"Il
Two class paired . .
e ] First select analysis type
R _|elected firstly 4
One class timecourse B
Analysis type: None (:’__F:ﬂl-.-lust assign groups!== ‘




SAM-Test: two class unpaired

1]

[ ]

Select Dataset Group Assignments for SAM Tests o\ K
Assign Data Sets Into Groups
[—]—] =
& 0 coks - w o
Assign to New Group assign Assign to... | Clear All Groups Swap Dyes
I #oF | & Hybridization| SAMPLE 1 Datafile LABEL 1 |ARRAYTYPEMAME | ASSAY 1
SF Filter-= =
1 T-sample-1 1-sample-1 [1-sample-1.td  |SAM_TESSAM_1000 In
2 T-sample-10  [1-sample-101-sample-10.td |SAM_TESSAM_1000 I Wivn
3 T-sample-2 1-sample-2 [1-sample-2 &t |SAM_TESSAM_1000 I Wivn
+ T-sample-3 1-sample-3 [1-sample-3 &t |SAM_TESSAM_1000 I Wivn . .
5 1-sample-4  |1-sample-4 |1-sample-454 | SAM_TESSAM_1000 Vi nghllght ong group of data, then
o 1-sample-5 1-sample-5 [1-sample-5t¢ | SAM_TESSAM_1000 I ivo - o 5 ”
. lsample-s | 1-sample-s |1-cemple-5nt s tessanioon el | | CIICK “Assignito New Group” button.
= T-sample-7 1-sample-7 [1-sample-7 td | SAM_TESSAM_1000 [N Wivo
9 1-sample-8 1-sample-8 [1-sample-8.td | SAM_TESSAM_ 1000 [N Wivo 3
10 1-sample-9 1-sample-9 [1-sample-8.td | SAM_TESSAM_ 1000 In"ﬁ
11 2-sample-11 2-sample-112-sample-11.td |SAM_TESSAM_1000 |
12 d-zample-12  |Z-sample-112-sample-12 ¢ [SAM_TESSAM_1000 In *ivo
13 d-zample-13  |Z-sample-132-sample-13.t¢ |[SAM_TESSAM_1000 In *ivo . .
14 2-sample-14 | 2-sample-142-sample-14.td |SAM_TESSAM_1000 1 Wivn S Repeat the S ime Step for aSSIgnlng
(
14 2-sample-15 | 2-sample-192-sample-15td |SAM_TEZSAM_1000 In Wivn Th n r
16 2-sample-16 | 2-sample-162-sample-16.td |SAM_TEZSAM_1000 In Wivn e Seco d q’ Oup
17 2-sample-17 | 2-sample-132-sample-17 td |SAM_TEZSAM_1000 In Wivn |
18 2-sample-18 | 2-sample-1§2-sample-18.td |SAM_TESSAM_1000 In Wivn |
19 Focamnple-19 Foamnle-10 - samnle-10 vt [Sak TESSAM 1000 | ol

Analysis type: [Two class unpaired

{0 groups, sizes = [[}

Please assign the group information now !

| e | ‘ =<Must assign groups!>>




SAM-Test: two class unpaired

After assign data sets into two groups, click “Next” button.

Select Dataset Group Assignments for SAM Tests g 5 |
Assign Data Sets Into Groups
= —1—] 5
@ Groups: CDD cﬂ: o
Assign to New Group || Unassign | | Assign to... | Clear All Groups | | Swap Dyes
257 |4 Hybridization SAMPLE 1 Datafile LABEL 1 |ARRAYTYPEMNAME | ASSAY 1
1-sample-1 1-sample-1 1-sample-1.td | SAM_TESSAM_1000 I Wiva
1-sample-10  |1-zample-10 1-sample-10.td | SAM_TESSAM_1000 I Wiva
1-sample-2 1-sample-2 1-sample-26¢ | SAM_TES SAM_1000 In Wivo
1-sample-3 1-sample-3 1-sample-36d | SAM_TES SAM_1000 In Wiva
1-sample-4 1-sample-4 1-sample-4 b4 | SAM_TES SAM_1000 In Yivo
1-gample-A 1-gample- 1-gample-atd | SAM_TESSAM_1000 In Yiva
1-gample-& 1-gample-& 1-gample-6.td | SAM_TES SAM_1000 In Yivo
1-gample-7 1-gample-7 1-gample-7.td  |SAM_TESSAM_1000 In Yivo
1-sample-8 1-sample-8 1-sample-8.6t | SAM_TESSAM_1000 I Wiva A
1-sample-9 1-sample-9 1-sample-9.tt | SAM_TESSAM_1000 I Wiva I
Z2-sample-11 Z2-sample-11 Z2-sample-11 &4 | SAM_TES SAM_1000 In Wivo
2-sample-12 | 2-sample-12 Z2-sample-12 b4 | 5AM_TES SAM_1000 In Wiva
Z-sample-13 | 2-sample-13 Z-sample-13td | SAM_TES SAM_1000 In Yivo
2-gample-14 | 2-sample-14 Z-gample-14 &t |SAM_TES SAM_1000 In Yiva
2-zample-15  |2-sample-15 Z-zample-15td |SAM_TES SAM_1000 In Yivo
2-gample-16  |2-sample-16 2-zample-16.&4 |SAM_TES SAM_1000 In Yivo
2-sample-17  |Z2-zample-17 2-sample-17 td | SAM_TESSAM_1000 I Wiva
2-sample-18  |Z2-zample-18 2-sample-18.td | SAM_TESSAM_1000 I Wiva
|2-samp|e-19 Z2-sample-149 Z2-sample-1964 | SAM_TES SAM 1000 I Wiva I—]
‘| Data sets ard ‘assigned to 2 groups.
2 groups, sizes = [10, 10] The size of each group is presented
Before click 'next =', Please check the group assignment again! in pafenthESIS. 6
Analysis type: |Twu class unpaired “' H/ Mext :-\b




SAM-Test: two class unpaired

o' @ B

Select Dataset Group Assignments for SAM Tests

If you use the sample data
to compare with the SAM
results in Excel, make
sure “apply log...” is
Unchecked.

Two class unpaired problem

Significance Analysis of Microarrays (SAM)

SAM-Tests Options

These values are de

Test statistics:

fault

i T-statistic > Wilcoxon /

Number of permutations: | Limit to{100~1000): 1100
Estimation of sO factor: | ® Automatic (' Used fixed percentile(®) |50

Imputation engine: Number of neighbors of KMN |10

Random number seed: |1234567 | | Generate Random Seed

Calculate the fold change's effect on FDR (may take a while)? | ® No  Yes

Filtering with a gene list

Only include genes from gene list

Gene identifiers to include

[v] Genbank Acc [v] Gene Mir ID [¥] LOCUSID

REFSEQ

[ ] UNIGENEID
SPOTID

GEMENAME

[ | CLONEID [_| GEN_DESCR_MFR

Data options
Dataset Naming
Subtract backgrounds{raw datasets only)

Apply log (hase 2) to eupres@

[ ] Exclude spots flagged as bad

| < Back H\/DDTD
—

add sample name(s) to hybridization names

[] add dye name(s) to hybridization na




SAM-Test: two class unpal

SAM-Tests Results

File Selected-Spot All-Spots

=

Genhank Acc| Gene Wfr ID | LOCUSID | GEMEWNAME | REFSEQ SFPOTID  |Chserveds..| Pwalue  |Mumerator Denaminat.. [Fald Change

1 GEMNETD3 4FR1482 -0.0454 0.9194 -0.0565 1.2451 0.8344
2 GEMNETD4 4661483 -0.1482 0.6489 -0.1534 1.0353 09822
2 GEMNETDS 46614584 0.7E1 0.0832 049029 1.1864 2.2999
4 GEMNETOR 4661485 -0.32645 0.434945 -0.3862 11827 0.7524
5 GEMNETOT 4661486 0.0143 0.9672 0.01451 1.0555 0.9252
i GEMETDS 4661487 0.5624 0.1804 0.651 1.1576 1.1782
7 GEMETDY 4661488 0.3802 0.3629 0.4447 1.1698 1.48149
= GEMET10 46614849 01114 0.7359 01147 1.029 1.0886
b GEMET11 4661480 -0.35645 0.3319 -0.3835 1.0747 0.8564
10 GEMET12 4661491 0.1968 06172 0.2226 11314 1.1666
11 GEMET13 4661482 01229 07774 01493 1.2145 1.0299
12 GEMET14 46614593 -2.927 ] -3.4858 1.1809 0.0854
13 GEMET15 46614584 -0.5412 01842 -0.6168 1.1398 0.5658
14 GEMET16 4661484 -0.6519 0.0836 -0.7026 1.0778 0.6399
15 GEMET17 46614596 -0.0329 0.9406 -0.0405 1.2304 1.0624
16 GEMNET18 AFR1487 -0.0177 0.9649 -0.0204 1.1509 1.1047
17 GEMNET19 4FR14898 -0.1449 0.7136 -0.15913 1.2032 0.6056
18 GEMNET20 4FR14849 -0.5584 01313 -0.55993 1.0732 0.6625
19 GEMNET21 46614500 -0.5336 0.2439 -0.67 46 1.2642 0.4535
20 GEMNET22 4661401 0.3128 04216 0.3501 1.1183 1.3825
21 GEMNET23 4661502 -0.65649 01064 -0.7384 1124 0.58101
2z GEMNET24 46614503 0.2127 0.638 02648 1.24449 1.51949
23 GEMNET25 46614504 0.0909 0.8039 0.0987 1.08549 1.0696
29 GEMNET2E 46614505 -1.634949 0.0006 -1.74349 1.0634 0.375

25 GEMNET27 4661506 0.32349 0.343 03405 1.0513 1.2123
26 GEMET28 46614607 -0.2083 0.6108 -0.2434 1.1631 0.9654
27 GEMET29 4661608 0.3249 0.4524 03995 1.2143 1.4442
R a0 GERIET N i AFFR1ANG [0478 n.6107 | NNARS 11014 11RG7

1000 genes

Significance Filtering
® Target False Discovery Rate (FDR): i) Delta =
) Select # genes ‘bylargest SAM absolute score | - |

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

| Apply Filters H Clear Filters ‘

‘ Create Sig. Gene List || 7 HCA || [+ PCA ‘ KK.Means(

N

red

o A

Click SAM PI¢

t button

S —




SAM-Test: two class unpaired

This is the SAM plot

The default FDR <0.05.

File Sig.Spots O

i) Delta = |D.4TT1 67

® FDR = |D.052444 \jfuld change =|1.D

<No Spot>

18 Fully-Sig: 18 (18 up,

FDR Significant, 0 Non-Fold-Sig; 982 Non-Sig.

~

abserved scare

delta= 0477167

expected scare

SAM up

SAM doven

MHon-Fold-5

Maon-Sig

Marked

S
-

Color legend:

B N Red-SAM up

Green — SAM down

Blue — non fold significant
Black — non significant
Pink - marked

Display the numbers for
significant genes according

N to the current delta, FDR and

fold change values.




SAM-Test: two class unpaired

SAM Plot

File Sig.Spots Options

i1 Delta =

0217111

i FDR =

0472

Fold change =2

hserved score = 5.003, expected score = 2.074578
ene Mit ID = GENE459

\

35 Fully-5ig: 54 (44 up, 10 down) FDR Significant, 19 Non-Fold-Sig; 946 Non-Sig.

observed score

Man-Sig

delta= 0217111 g Marked

expected scare

T

=2 Bl Users can type in numbers

/

for Delta, FDR and fold change

Move mouse over a spot, the
score value and gene name
will be shown.

I?ragging the dash line will change

he delta, FDR value.

10



SAM-test:

¢ f SAM-EXAMPLES_TEST
& [ MultiClass_s00

o DneClassTimecourse_1000

¢ CJ oneClass_1000
o ] Gene Lists

? ﬁ T-zample-1 1-sample-1[5AM_TEST]

B raw{1-sampl
¢ ﬁ T-gample-2 1-53
B raw {1-sample
? ﬁ T-zample-3 1-53
B raw {1-sample
¢ ﬁ T-gzample-4 1-53
B raw {1-sample
? ﬁ T-zample-5 1-53
B raw {1-sample
¢ ﬁ T-gzample-6 1-53

BH raw{1-sampl TR TTest/ANOVA
? ﬁ T-zample-7 1-53 i
B raw {1-sample Quality Control P

? ﬁ T-gample-3 1-53
B raw {1-sample
o~ [ Paired_7129
o 4 FatternDiscovery_10
o= I TwoClassBig_2000

B View data set(s) as wide spreadsheet - datasets side by side
Export

#  Mixed scatterplot

' Virtual array images for data

' Actual array images for data <<Dew. Only>>
. Rank intensity plots for data
Wil BarChart

Create gene list by data filtering...

E_]| Normalize...
Duplicate data sets
Copy data sets for pasting elsewhere
Studies
Tree options...

k

One class

- |

o [ TwoClassPaired Tim feooroe—r oo
o [ TwoClassUnpairedTimecourse_1000

o [T Tossn™lne e 4000

o Fe e T T T T T T R R T T e T T R R T e I R T e S R T e e R T e e T T T e S T T e T T T T e T T T T T e T T T T TR T e T T T T e T T R T et e R R e e e R T e e e e T e e T e T T T T e T T T e T T T T e e T T T T

I_Lihranr

Right-click the selected data set, choose “Analysis” -> SAM-Test.

{7 R-Interface

Correlation Matrix

T-Test with custom data options
ANOVA with custom data options
Hierarchical Cluster Analysis

*x%  Principal Component Analysis
3 Support Vector Machine <dev. only>

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

11



SAM-test: One class

| .
Select Dataset Group Assignments for SAM Tests

Assign Data Sets Into Groups

TN e
= = = -
@ Gruup{ c:}' cﬂj o
@ntu MNew Gw, nassign Assign to... | Clear All Groups Swap Dyes
%{ﬁ |A Hyhridization] SAMPLE 1 Datafile LABEL 1 |ARRAYTYPEMAME | ASSAY 1
SF Filter= o
1@ 1-sample-1 1-gample-1 1-sample-1 td |SAM_TEST [SAM_1000 [ ivo
2@ 1-sample-2 1-sample-2  |[1-gzample-2.64 | SAM_TEST |SAM_1000 I Wivo
3@ 1-sample-3 1-zample-3 1-sample-3.t4 |SAM_TEST [SAM_1000 [ ivo
4@ 1-sample-4 T-sample-4  |1-zample-4 &t | SAM_TEST |SAM_1000 It Wivwd
5@ 1-sample-5 T-zample-5 1-sample-atd |SAM_TEST [SAM_1000 [ i
5@ 1-sample-6 1-sample-f 1-sample-6.td |SAM_TEST [SAM_1000 [ Yivo
?® 1-sample-7 1-sample-¥  |[1-gample-7 &t |SAM_TEST |SAM_1000 I Wivo
8@ 1-sample-g 1-zample-g 1-sample-2.td |SAM_TEST [SAM_1000 [ ivo -
1] ma
1 aroups, sizes = [8] Select Apalysis type — One
Before click ‘'next =°, Please check the group assignment again! I CIaSS' T 1€N hlghllght a”
. w .
Analysis typ&: |One class ':)‘ﬁtb The data’ click ASSIQn to
N ”
—_— New-Greup” button.

12




SAM-test: One class

o @ Bd

Select Dataset Group Assignments for SAM Tests :
One class problem

Significance Analysis of Microarrays (SAM)

SAM-Tests Options

Number of permutations: | Limit to{100~1000): (100
Estimation of s0 factor: % Automatic ' Used fixed percentile{%) |50

Imputation engine: Number of neighbors of KNN |10

Random number seed: |1234567 | ‘ Generate Random Seed |

Calculate the fold change's effect on FDR (may take a while)? | ® No ' Yes

Filtering with a gene list

Only include genes from gene list =all genes>

Gene identifiers to include

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

Data options
Dataset Naming

Subtract backgrounds(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 | DuTestsh

The value in the text boxes are default. Click “Do Tests” button.




SAM-test: One class

SAM-Tests Results

File Selected-Spot All-Spots
Gene Mt 1D | Observed score (d)|  Pwalue  |Numeratordt) Denaminat.. |GEM..| g-value{®%) |[REF..[ SFOTID

1 GEMETO3  |-0.3922 -0.55809 1.5068 5.8055 4661482 -
z GEMET04  |-0.4424 01608 -0.6147 1.3895 5.0055 4661483 1=
3 GEMETOS  |-0.20494 05751 -0.2568 1.2264 109112 4661484

4 GEMETOE  |-0.463 0.3963 -0.741 16833 5.8055 4661485

5 GEMETO?  |-0.15749 -0.1847 117 109112 4661486
|l GEMETOE  |-0.7139 01181 -1.2662 17738 1.4605 4661487
||? GEMET09 |-0.8778 0.0789 -0.8629 1.4934 2.496 4661488
||s GEMET10  |-0.2387 06411 -0.34896 1.4643 10.334 46614849
lla GEMET11  |-0.4545 02318 -0.7088 1.5445 5.8055 46614590

10 GEMET12 |0.283 0.0852 0.3731 1.3186 14.253 4661491

11 GEMET13 |-0.1833 -0.2218 11474 109112 4661492

12 GEMET14  |-0.4287 0.3627 -0.6128 1.4294 5.8055 46614593

12 GEMET1S  |-0.59146 02931 -0.8513 1.8486 3.1854 46614594

14 GEMET1E  |-0.48249 01603 -0.7646 16834 3.1854 4661495

15 GEMET1T  |0.4599 0.0169 0.6108 1.3282 12,4867 46614596

16 GEMET18  |-0.5346 03272 -1.0246 1.9166 3.1854 46614497

17 GEMET19 |0.0BES 05303 0.0871 1.454 14.253 4661498

13 GEMET20 |-0.87ES 01351 -1 6637 1.89756 0 46614599 |
14 GEMETZ  |-0.3551 -0.454 1.3915 6.6517 4661500 | Il

1 I b
1000 genes

Significance Filtering

Create Sig. Gene List || i HCA || =< PCA |

i@ Target False Discovery Rate (FDR): i) Delta =
O Select # genes |h].r largest SAM absolute score | - |
Mean Channel Intensities > Bad Flags <= J

| Apply Filters || Clear Filters |

E K-Means

F £ samPlot | )

14



SAM-test: One class

SAM Plot

o @ [

File Sig.Spots Options

) Delta =| |0.385368

i# FDR =

0.049953

<MNo Spot=

508 Fully-Sig: 508 (243 up, 265 down) FDR Significant, 0 Non-Fold-Sig; 492 Non-5ig.

observed score

-05 0 0.5
expected score

SAM up

SAM down

MHan-Faold-5

Mon-Sin

marked

15



SAM-test: MultiClass

Right-click the selected data set, choose “Analysis” ->SAM-Test

¢ % SAM-EXAMPLES_TEST -
¢ [ MultiClass_500
o= [] Gene Lists
¢ ﬁ 1-sample-1 1-sample-1[5AM_TEST]
B raw {1-sample-1 L
¢ ﬁ 1-sample-10 1-sam E WView data set(s) as wide spreadsheet - datasets side by side

R raw {1-sample-1 Export 3
¢ Ml 1-sample-11 1-sam| & Mixed scatterplot

B raw {1-sample-1
¢ ﬁ T-gample-12 1-gam

BH raw {1-sample-1] ' Actual array images for data <<Dev. Only=>

¢ B8 1-sample-13 1-sam| %= Rank intensity plots for data
B raw {1-sample-1 il BarChart

7 B8 1-sample-14 1-sam Create gene list by data filtering...
EH raw f1-sample-1

¢ ﬁ T-gample-145 1-gam

' Virtual array images for data

FC T-Test/ANOVA

B raw {1-sample-1: Quality Control
o Bl 1-sample-16 1-sam| [ Normalize... @ R-nterface
B raw i1-sample-1¢ Duplicate data sets Correlation Matrix
7 B 1-sample-17 Ul Copy data sets for pasting elsewhere ¥ T-Test with custom data options
o %Sr:'::;;l‘:aarq F?lses;:n Studies » 4€ ANOVA with custom data options
B raw {1-sample-1 Tree options... . r'ﬂ Hierarchical Cluster Analysis

Principal Component Analysis
Support Vector Machine <dewv. only>
Do pairwise t-test combinations <<Dev. Only==

¢ ﬁ T-gample-19 1-sample-19[5AM_TEST]
BH raw {1-sample-159

¢ ﬁ 1-sample-2 1-sample-2[5AM_TEST]
R raw i1-sample-21

K-Means




SAM-test: MultiClass

Select Dataset Group Assignments for SAM Tests

Assign Data Sets Into Groups

/ LN ]
§ Group ( _ b )I- _d,]:v - = -l
\Assmn to New Group assign | | Assign to... | Clear All Groups | | Swap Dyes
I $&7 | = Hyhridization 1 Diatafile LABEL 1 ARRAYTYPEMAME | ASSAY 1
ST Filter=
1 @ 1-sample-1 1-sample-1 1-sample-1.t4  |SAM_TEST SAM_500 In Wivo
2 @ 1-gample-10  [1-sample-10  [1-sample-10.t4 |SAM_TEST SAM_500 In Wivo
3 @ 1-gample-11 1-gample-11  |1-sample-11.6d4 [SAM_TEST SANM_a00 In Wivo
4@ 1-gample-12  |[1-sample-12  |1-sample-12.t4 |SAM_TEST SAN_a00 In Wivo
N @ 1-gsample-13  |[1-sample-13  |1-sample-1304 |SAM_TEST SAN_A00 In Vivo
Iﬁ @ 1-sample-14  [1-sample-14  |[1-sample-14.t4 |SAM_TEST SAM_500 In Yiva
I? @ 1-zample-15  [1-sample-15  |[1-sample-15.t4 |SAM_TEST SAM_500 In Wivo
IS @ 1-sample-16  |[1-sample-16  |1-sample-16.td |SAM_TEST SAM_500 In Wivo
la @ 1-gample-17  |[1-sample-17  |1-sample-17.td |SAM_TEST SAN_a00 In Wivo
10 @ 1-sample-18  |[1-sample-18  |1-sample-18.td |SAM_TEST SAh_a00 In Wivo
1 @ 1-zample-18  [1-sample-18  |[1-sample-19.t4 |SAM_TEST SAM_500 In Yiva
1z @ 1-sample-2 1-sample-2 1-sample-2.64  |SAM_TEST SAM_500 In Wivo
13 @ 1-gample-20  [1-sample-20  [1-sample-20.t4 |SAM_TEST SAM_500 In Wivo
14@ 1-sample-3 1-sample-3 1-sample-3.6d¢ | SAM_TEST SANM_a00 In Wivo
15 @ 1-sample-4 1-sample-4 1-sample-4.td¢ | SAM_TEST SAN_a00 In Wivo
16 @ 1-gample-5 1-gample-5 1-sample-5td  |SAM_TEST SAN_A00 In Vivo
17 @ 1-sample-G 1-sample-G 1-sample-B.td | SAM_TEST SAM_500 In Yiva
12 @ 1-sample-7 1-sample-7 1-sample-T.td  |SAM_TEST SAM_500 In Wivo
1 (4) 1-sample-8  |f-sample-8  |1-sample-8.6d4 |SAM_TEST  |SAM_500 In Vg Choose the ainda
20 @ 1-sample-8 1-sample-9 1-sample-9td | SAM_TEST SAN_a00 In Wivo . .
21(4) Z-sample-21  |2-sample-21 | 2-sample-21.6¢ |SAM_TEST | SAM_500 In ivo f| rst then aSS|g
2z @ Z-gzample-22  |2-sample-22  |2-sample-22.64 |SAM_TEST SAM_500 In Yiva ! .
23 @ I-sample-23  |2-sample-23 | 2-sample-23.tt |SAM_TEST SAM_A00 In Wivio to multlple grou
24@ Z-zample-24 | Z-sample-24  |Z-sample-24 &4 | SAM_TEST SAM_a00 In Wivo
25 @ 2-sample-25 | Z-sample-25  |Z-sample-2a.td |SAM_TEST SAN_a00 In Wivo
26 @ Z2-sample-26 | Z-sample-26  |2-sample-26. 04 | SAM_TEST SAh_a00 In Wiva

1]

5 groups, sizes =[5, 6, 5, 5, 5]

Before click 'next =", Please check the group assigpfment again!

Analysis type: |Multiclass

v || Next> |




SAM-test: MultiClass

Select Dataset Group Assignments for SAM Tests nz = E

Mukticlass problem

Significance Analysis of Microarrays (SAM)
SAM-Tests Options

Number of permutations: | Limit to(100~1000): |100

Estimation of s0 factor: | ® Automatic ' Used fixed percentile(%) |50

These va

ues are default

Imputation engine: Number of neighbors of KNN |10

Random number seed: [1234567

Generate Random Seed

Calculate the fold change's effect on FDR {may take a while)? | ® No O Yes

Filtering with a gene list

Only include genes from gene list |  <all genes>

Gene identifiers to include

Genbank Acc Gene Mfr ID LOCUSID [ ] UNIGENEID GENENAME
[ ] cLONEID [ ] GEN_DESCR_MFR REFSEQ SPOTID

Data options
Dataset Naming

Subtract backgrounds(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

18



SAM-test: MultiClass

Significance Filtering

i® Target False Discowvery Rate (FDR): i) Delta =
i) Select # genes |h3r largest SAM ahsolute score | b |

Mean Channel Intensities = Bad Flags <= Ij

Apply Filters

Clear Filters

Create Sig. Gene List

AR HCA

[*% PCA

i K-Means

()

SAM.-Tests Results @ X
File Selected-Spot All-Spots
Gene it D SPOTID Dhsered score (d) FPwalue |MumeratoritiDenominat...| contrast-1 contrasi

1 GEME198 4660478 00684 0.9532 0.0826 1.2088 06396 -0.1507 [~
= GEREZO0 |4ERED479 01082 0.6209 018487 1.7535 02063 05882 |=|
3 GEMEZ 46R0480 0063z 0.9577 01114 1.7695 00768 -0.3344

4 GEMEZDZ 4660481 00548 0.0973 1.7752 02543 01381

5 GEMEZ202 |4ERD482 016149 01716 0.2372 1.4648 1.0482 0.0642
|l GEMEZO4 |4GR0483 0071 0.8664 01442 20316 -0.0934 01011
|? GEMEZDS |46GE0484 01747 01108 0.2407 1.37749 042845 0.4524
IS GEMEZ0E |4ERD485 0.0av 0.6966 01474 1.6948 -0.0446 0.045
|2 GEMEZOY |4GR048E 01188 01882 01727 1.4537 0.05649 -0.0524

10 GEMEZOE  |4GGE0487 01523 01006 0.2083 1.3743 03434 -0.6046

11 GEMEZ09 |4ERD488 0104 0.4709 02001 1.9061 -0.4143 0.2514

1z GEMEZ10 |46R0489 0090z 0.7E82 01677 1.85495 -0.3386 0.0254

13 GEMEZ11 4660480 01074 06225 01816 1.6826 01645 0.428

14 GEMEZ212 460431 01174 0.3474 0.2096 1.7856 02178 -0.7163

15 GEMEZ13 |46R0482 01563 0.10a7 0.2266 1.4495 -0.20483 0.786

16 GEMEZ14 4660483 0.0683 0.1305 1.9108 0.0806 019349

17 GEMEZ215 |4ER0D494 0.2033 00149 0.3867 1.9027 01648 0.3296

18 GEMEZ16 |46R0485 01884 0.2603 1.3816 -1.8802 045408 | |
14 GElNE21? 4660486 01153 | 0.GG4 01646 1.4273 02295 EI.455Ei Il

1 Il b
500 genes
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SAM-Test: two class paired

Right-click the selected data set, choose “Analysis” ->SAM-Test.

¢ i SAM-EXAMPLES_TEST
o [CJ MultiClass_500
o 9 CneClassTimecourse_1000
e~ [ oneClass_1000
¢ [CJ Paired_7129
o= ] Gene Lists
¢ ﬁ -1-zample-1-1-sample-1[5AM_TEST]
B raw{-1-zample-1p -
o ﬁ -2-sarmple-2 -2-sam B View data set(s) as wide spreadsheet - datasets side by side

B raw!-2-zample-2 Export »
¢ ﬁ-}sample-ﬁ-}aam j Mixed scatterplot
EH raw i-3-zample-§
e ﬁ -4-zample-6 -4-sam
B rawi-4-sample-G
T ﬁ 1-sample-3 1-samp % Rank intensity plots for data
B raw {1-sample-3) ] BarChart
¢ B 2-sample-4 2-samp Create gene list by data filtering...
Bl rawi2-sample-4
¢ ﬁ Fsample-7 3-samp i
BH raw{3-sample-7 Quality Control
¢ B8 s-sample-g d-samp [ Normalize..
EH raw{4-sample-8 Duplicate data sets

[ b

' Virtual array images for data
' Actual array images for data =<Dev. Only=>

T T-Test/ANOVA

{7 R-Interface
Correlation Matrix

20



SAM-Test: two class paired

Select Dataset Group Assignments for SAM Tests ;

Assign Data Sets Into Groups

[—] —§— e
@ Gruup{ qr }I qr e
Assign to New Group_AInassign Assign to... | Clear All Groups Swap Dyes
ez | « Hybridization| SAMPLE 1 Datafile LABEL1 |ARRAYTYPEMAME | ASSAY 1
ST Filter=
— -1-zample-1 -1-gample-1/-1-gample-1.t4 |SAM_TEST [SAM_TK I Wivo
Select data for group 1, _2-sample-2  |-2-sample-2|-2-sample-2.6¢ |SAM_TEST |SAM_7K In ivo
click “Assign to New N -3-sample-5  |-3-sample-5-3-sample-5.04 |SAM_TEST [SAM_TK In ivo
-4-sample-G -4-sgmple-6-4-zample-6.td [SAM_TEST |SAM_Tk [N Wiwo
Group” button. - ; : : - = .
1-sample-3 1-gample-3 [1-sample-3.bt | SAM_TEST |[SAM_TK [n Wivo
= 2-sample-4 2-sample-4 | 2-sample-4.td  |[SAM_TEST [SAM_THK It Wiva
Ei JF-sample-7 F-zample-7 [3-sample-T ot | SAM_TEST [SAM_TK [N ivo
=) 4-sample-a 4-zample-3 [4-sample-8.0t | SAM_TEST [SAM_TK [n Wivo

1]

Make sure analysis
type is selected.

Analysis type:

Please assign the gr

Two class paired

Two class paired

- >=:-=:Ml|st F

Class assign

@ Before (' After

Use Assign to... for specific one

Check “Before”, then click
OK button

OK Cancel




SAM-Test: two class paired

Select Dataset Group Assignments for SAM Tests

Assign Data Sets Into Groups

N I
= =as =+
@ Gruup{ - ':B:' - ':II]:' e
@lgntn New er nassign Assign to... | Clear All Groups Swap Dyes
EEY4 | « Hybridization| SAMPLE 1 Datafile LABEL 1 |ARRAYTYPEMAME | ASSAY 1
-1 -1-zample-1 -1-gample-1)-1-sample-1.8¢ |SAM_TEST |SAM_TK In Wivo
-2 -Z-sample-2 -Z2-sample-2-2-sample-2.0d | SAM_TEST |SAM_TK [n Wivo
-3 -3-sample-5 -3-sample-a-3-sample-5.td | SAM_TEST |SAM_TK [n Yivo
4 -4-zample-6 -d-zample-6/-4-sample-6.64 |SAM_TEST |SAM_TK I Wivo
L
1. Select data for group 2, 1-sample-3  |1-sample-3 [1-sample-364 | SAM_TEST |SAM_TK In Wivo
: : 2-sample-4 2sample-4 | 2-sample-4 &3 |SAM_TEST |SAM_TK It Wivd
Click “Assign to New Group” [§ £ £ £ = = _
JF-sample-7¥ F-sample-7 |3-sample-F.ot | SAM_TEST |SAM_TFK [ Yo
Button. = 4cample-8  |4-sample-8 |4-sample-Bbt |SAM_TEST |SAM_7K In Viva —

1]

Two class paired

Before click "'next =°, Please check the group ass

Analysis type: [Two class paired

Class assign

i) Before & After

2. Check “After”, then click
OK button

Use Assign to... for specific one

OK Cancel




SAM-Test: two class paired

Select Dataset Group Assignments for SAM Tests

Assign Data Sets Into Groups

& S ap = ap == -
N o
Assign to New Group || Unassign Assign to... | Clear All Groups Swap Dyes
g | « Hybridization| SAMPLE 1 Datafile LABEL 1 |ARRAYTYPEMAME| ASSAY 1
-1 -1-sample-1 -1-sample-1|-1-sample-1 &t [SAM_TEST |[SAM_TI I Wi
. -2 -Z2-sample-2 -Z2-sample-2{-2-sample-2 &4 [SAM_TEST [SAM_TK I Wi
Data are aSS|gned -3 -3-sample-5  |-3-sample-5-3-sample-5.t¢ |SAM_TEST |SAM_7K I Wivo
|n pairs < -4 -d-sample-6 -d-sample-6f-4-sample-6. &t [SAM_TEST [SAM_THK I Wi
1-gample-3 T-gample-3 [1-sample-3.bd  [SAM_TEST |[SAM_THK TR
2-sample-4 2sample-4 | 2-sample-d.td  |SAM_TEST |SAM_THK I Wino
J-zample-7¥ J-zample-T [3-sample-7 ot [SAM_TEST |SAM_THK I Wi
4-sample-8 4-sample-8 |4-sample-8tt  |SAM_TEST |SAM_THK I Wio -
4 | ¥

Before click ‘next >°, Please check the group assignment again!

Analysis type: |Two class paired > Next >

Click “Next” button.
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SAM-Test: two class paired

o @ X

Select Dataset Group Assignments for SAM Tests
Two class paired problem

Significance Analysis of Microarrays (SAM)

SAM-Tests Options

These values are default

Mumber of permutations: | Limit to(100~1000): |1 nn T /

Estimation of s0factor: | @ Automatic ) Used fixed percentile(%) |50

Imputation engine: Number of neighbors of KNM |10

Random number seed: |1234567 | | Generate Random Seed |

Calculate the fold change's effect on FDR (may take a while)? | ® No  Yes

Filtering with a gene list

Only include genes from gene list =all genes>

Gene identifiers to include

Genbank Acc Gene Nt ID LOCUSID [ ] UNIGENEID GENENAME
[ ] CLONEID [ ] GEN_DESCR_MFR REFSEQ SPOTID

Data options
Dataset Naming

Subtract backgrounds({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 ®

24




SAM-Test: two class paired

SAM-Tests Results
File Selected-Spot All-Spots

Gene Mt 1D SPOTID Chserved scare () (Numeratorn Denominat... |Fold Change| g-value(%) | localfdn

1 GEMEBTOD (4654020 04245 07516 1.7706 4 9263 208766 940522 |~

2 GEMERT1 4654021 00677 01264 1.8682 3.0871 94 3878 100 =

] GEMERTYZ (4654022 -0.2398 -0.4027 1.6793 naioz a6 4446 94,1904

g GEMERBTI (4654023 -0.0792 -0.1556 1.9641 1.3397 91.078 99 4605

] GEMEBT4 (4654024 0.0535 01033 1.9306 1.7484 94 3878 100

] GEMERBTS (4654025 -0.2488 -0.5128 2.06049 1.1078 a6 4446 938744

T GEMERBTE (4654026 -0.2298 -0.35841 1.714 0823 a6 4446 94 5365

& GEMEBYY (4654027 -0.6001 -1.0456 1.7423 04787 778565 a0.7T

] GEMERTE (4654028 -0.3534 -0.6045 1.712 06323 a6 4446 a9.AT3T

10 GEMEBZE 4653876 -0.0168 -0.0245 1.4472 1.0481 92 633 100

11 GEMERZY 4653877 -0.2985 -0.4581 1.5381 0.72849 a6 4446 9201449

12 GEMERZE 4653878 -0.1136 -0.2142 1.88458 1.38496 B9 6273 43,3489

13 GEMEBZH 46538749 03222 05884 1.826 3588 26,3568 95 7EE1

14 GEMEZ3I0 4653880 0.0323 0.0533 1.647H 1.2171 94 3378 100

15 GEMERI 4653981 0.0076 00122 1.59049 1.1026 94 3378 100

16 GEMER3IZ? (4653882 -0.0855 -0.1446 1.6914 1.2943 91.078 99 2674

17 GEMEB3I3 (4653883 0.3023 04876 1.6128 21278 26,4309 H6.1364 [+
q | ll | [»]

7129 genes

Significance Filtering

im Target False Discovery Rate (FDR): | i) Delta =
) Select # genes by largest SAM absolute score |«

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

Apply Filters Clear Filters

Create Sig. Gene List &R HCA 4 PCA K KMeans (L samplot




SAM-Test: Timecourse

One class timecourse

¢ ® SAM-EXAMPLES_TEST

o [ MultiClass_500

'y — CneClassTimecourse_1000

o= [ Gene Lists

ol ﬁ 1Time1 1 58tat-sample-6 1Time1 1 5tart-sample-6[5AM_TEST]

T3 amm am | (ol |

B raw {1Time1.15tz
ﬁ 1Time1 Start-sample
B raw {1 Timel Start
B 1 Tirnet starksample
B raw {1Timel Start
¢ ﬁ 1TimeZ-sample-12
B raw {1 Time2-sarm
ﬁ 1TimeZ-sample-2 17
B raw {1 Timez-sarm
ﬁ 1Time2 5-sample-7

=G

=

=0

-0

=G

M 1 Tirnes-sample-3 1]

=

B View data set(s) as wide spreadsheet - datasets side by side
Export

j Mixed scatterplot

' Virtual array images for data

' Actual array images for data <<Dewv. Only==
"~ Rank intensity plots for data
Il BarChart

Create gene list by data filtering...

E_]| Normalize...

k

B raw {1 Time3-sarm Duplicate data sets
¢ B 1Time3.7-sample-8 Copy data sets for pasting elsewhere
- iET.rawdﬂ Tlme|3.?1-js studies b
? imed-sample- .
Tree options...
FH raw {1Timed-zar, : nt
‘,.! .........................................................................................................................................................................................................................................................................................

B raw {1Tirme2 5-5 -
Ml 1 Tirmes-sample-13 C}Q{: T-Test/ANOVA
B raw {1Time3-sarm Quality Control >

{7 PR-Interface

T
I'a
i

K
E3

Correlation Matrix

T-Test with custom data options
ANOVA with custom data options
Hierarchical Cluster Analysis
Principal Component Analysis

26



SAM-Test: one class timecourse

Highlight the first group, click “Assign to New Group” button.

Select Dataset Group Assignments for SAM Tests
Assign Data Sets Into Groups
P ] = aF [—T—] .,
@ Groups: ) ) ) o
Assign to New Gruy/ Unassign Assign to... | Clear All Groups Swap Dyes
aep | ~ Hybridization SAMPLE 1 Datafile LABEL 1 |[ARRAYTYFEMNAME | ASSAY 1
S Filter-> - |
1 r-1Time15tart-sample-11 1Time1 Start-sample-11 |1 Time1 Stat-sample-11.6t | SAM_TESSAM_1000 In Wiva
2 1Time15tart-sample-12 (1 Timel1 Start-sample-1  [1Time1 Staft-sample-1 bt SAM_TESSAM_1000 In %ivo
3 L1 Time1_.15tat-sample-61Time1.15tart-sample-6 1Time1 .1 Start-sample-6.td  [SAM_TESSAM_1000 In Wivo
= 1Time2-sample-12 1Time2-sample-12 1Time2-sample-12 td SAM_TESSAM_1000 In Yivo
5 1Timez-sample-2 1Timez-sample-2 1Time2-sample-2 td SAM_TESSANM_1000 I Wiva
L= 1Time2 &-sample-7 1TimeZ . 8-sample-7 1Time2.8-sample-7 bt SAM_TESSAM 1000 In Yivo
7 1Time3-sample-13 1Time3-sample-13 1Time3-sample-13 bt SAM_TEZSAM_1000 In Yiva
3 1Time3-sample-3 1Time3-sample-3 1Time3-sample-3 bt SAM_TESSAM_ 1000 el 3
| 1Time3.7-sample-8 1Tirme3.7-sample-8 1Time3.7-sample-8.td SAM_TES 5Am1_1
10 1Time4-sample-14 1Tirme4-sample-14 1Time4-sample-14 td SAM_TESSAM_1
11 1Timed-sample-4 1Timed-sample-4 1Timed-zample-4 td SAM_TESSAM_1
12 1Timed_1-sample-9 1Timed. 1-sample-49 1Timed. 1-sample-9 td SAM_TESSAM 1 Time point
13 1TimeaEnd-sample-19  |[1TimesEnd-sample-14 [1TimesEnd-sample-19tt  |SAM_TESZ SAM_1
1= 1TimeaEnd-sample-5 1TimeSEnd-sample-5 |1 TimeaEnd-sample-a td SAM_TESZ SAM_1 W Start 0 End O Other
15 1Times_5End-sample-111Times. 5End-sample-101Times SEnd-sample-10.td |SAM_TES SAM_1
<] Time : |1|
Please assign the group information now !
Use Assign to... for specific one
Analysis type: |0ne class timecourse |v | | <<Must assign grg)
Z
Check “Start” radio button, type in number “1” in the / ok || cancel

time text box. Click OK button.




SAM-Test: One Class Timecourse

Select Dataset Group Assignments for SAM Tests -

Assign Data Sets Into Groups

@ Groupgs: C:}' \ = cﬂj == :+:
Assign to New Gruup/ Unassign | | Assign to... | Clear All Groups | | Swap Dyes
1T108'2 ey | - Hybri@ﬁm—’ SAMPLE 1 Datafile LABEL 1 |ARRAYTYPEMNAME [ ASSAY 1

SF Filter-= -
A \1“.05—1 1Time1 Startsample-11  [1Time1 Start-sample-11 [1Time1 Start-sample-11.8t  [SAM_TESSAM_1000 In Wivo
4 T1.05-2 1TimelStartsample-12 |1 Time! Stat-sample-1 oot s Lok = = w |1 WiV
1T1.08-3 1Time1_1Stark-sample-§1Time1.1Stark-sample- ROLEREERRE LI L |1n vivo
4 r- 1TimeZ2-sample-12 1TimeZ-sample-12 In Wivo
5 -% 1Timez-sample-2 1Timez-sample-2 I Vivo
=] L 1Time2 A-sample-7 1Time2 A-sample-7 Time point Irn fivo
1Time3-sample-13 1Time3-sample-13 In Wivo
1 means CIaS_S 1 1Time3-sample-3 1Time3-sample-3 /Start CEnd @ Other In Wivo
T1.0 means time 1.0 1Time3.7-sample-8 1Tirme3.7-sample-8 Time ; [1] Irn ivo
S means Start 1Time4-sample-14 1Time4-samp|e-14 In Vim
. 1Timed-sample-4 1Timed-sample-4 i ] I Vivo
'2 means repllcate 2 1Tirned_1-gample-4 1Tirned 1-gample-9 B Ll [T I %ivo
13 1TimeSEnd-sample-15  [1TimesEnd-sample-14 In Wivo
14 1TimeSEnd-sample-5 1TimeSEnd-sam,p—|{5 In ¥ivo

15 1Times5_.5End-sample-1 1Timeﬁ.5E’u,d43mple-1! 0K Cancel In Wivo =]

1] e | [ ¥]

Before click "'next =°, Please check the group assignment again!

Analysis type: |0ne class timecourse | hd | Next >

/ 28

For second group, check “Other” radio button and type in number “2” for time course.




SAM-Test: One Class Timecourse

Repeat the previous steps for assigning the other groups. For the last group, check

“End” radio button and type in the time. Click OK button.

o T H

I

Select Dataset Group Assignments for SAM Tests
Assign Data Sets Into Groups
i p— P [—] P —1—] -
NG
Assign to New Group | Unassign Assign to... | Clear All Groups Swap Dyes
aer | ~ Hybridization SAMPLE 1 . | DA
7 Filters One class timecourse D__(|
1T1.05-1 ATirme1Start-sample-11 |1Time1 Start-sample-11 | 1Tirr Vi
1T1.05-2 1Time1Start-sample-12 |1Time Start-sample-1 | 1Tirr ) ) Vi
171.05-3 1Time1_1Starksample-A1Time1.1 Start-sarmple-6/1 Tim Time point vo
1T72.0-1 1Timez2-sample-12 1Timez2-sample-12 1Tirry ) Start @ End () Other 0
1T72.0-2 1Time2-sample-2 1Time2-sample-2 1Tirry Wi
1T2.0-3 1Time2.5-sample-7 1Time2 5-sample-7 1Tirre Time : |5| o
1T3.0-1 1Time3-sample-13 1Time3-sample-13 1Tirry i
1T73.0-2 1Time3-sample-3 1Time3-sample-3 1Tirry Use Assign to... for specific one i
17T3.0-3 1Time3.7-gample-8 1Time3.7-sample-8 1Tirry i
1T4.0-1 1Timed-sample-14 1Timed-sample-14 1Tirme Vi
1T4.0-2 1Timed-sample-4 1Timed-sample-4 1Tirme Vi
1T4.0-3  1Timed_1-sample-9 1Timed 1-sample-9 1Tirre OK Cancel Wi
13 1TimeaEnd-sample-15 |[1TimesEnd-sample-15 |1Ti - — — )
14 1TimeaEnd-sample-5 1TimeaEnd-zample-5  |[1TimesEnd-sample-5 td SAM_TEZSAM_ 1000 In Yivi
15 1Timesa_aEnd-sample-111Times 5End-sample-1(1Time5 8End-sample-108d4 |SAM_TESSAM_1000 I *ivi
4
Before click 'next ', Please check the group assignment again!
Analysis type: |One class timecourse |"‘ Next =
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Time 1
Start

Time 2

Time 3

Time 4

Time 5
End

SAM-Test: One Class Timecourse

This is what looks like after assigning all the groups.

Select Dataset Group Assignments for SAM Tests

Assign Data Sets Into Groups

D s S Sy

L I
@ Groups: ) i __ {I'j == e
Assign to New Group || Unassign Assign to... | Clear All Groups Swap Dyes

I %ﬁ | « Hyhridization SAMPLE 1 Datafile LABEL 1 |ARRAYTYPEMAME| ASSAY 1
SF Filter->

1T1.05-1 1Timel Start-sample-11  [1Timel Start-sample-11 |1 Timel Stark-sample-11 8¢ [SAM_TEST |SAk_1000 [N “ivo
1T1.05-2 1Time1Stat-sample-12 [1Time1 Stat-sample-1  [1Time1 Stat-sarmple-1 td SAM_TEST [SAmM_1000 In %o
1T1.05-3 1Time1 _1Start-sample-§1Time1 1 Start-sample-6 1 Time1 1 Stat-sample-Btt  [SAM_TEST |SAM_1000 I Wivo
1T72.0-1 1Time2-sample-12 1Time2-sample-12 1Time2-sample-12 td SAaM_TEST |SAM_1000 [N “ivo
172.0-2 1Time2-sample-2 1Time2-sample-2 1Time2-sample-2 td SAM_TEST [SAM_1000 In %o
1T2.0-3 1Time2 S-sample-7 1Time2 5-sample-7 1Time2 S-sample-7 td SAM_TEST |SAM_1000 In Wivo
1T3.0-1 1Time3-sample-13 1Time3-sample-13 1Time3-sample-13 .t SAM_TEST [SAM_1000 In %o
173.0-2 1Time3-sample-3 1Time3-zample-3 1Time3-sample-3 td SAM_TEST [SAmM_1000 I iva
1T3.0-3 1Time3 . 7-sample-g 1Time3 . F-sample-g 1Time3. F-sample-5 .t SAaM_TEST |SAM_1000 [N “ivo
174.0-1 1Timed-sample-14 1Timed-sample-14 1Timed-sample-14 td SAM_TEST [SAmM_1000 In %o
174 0-2 1Tirmed-zample-4 1Timed-zample-4 1Timed-sample-4 bt SAM_TEST |SAM_1000 I Wivo
1T4 .0-3 1Timed_1-sample-9 1Time4 1-sample-9 1Timed . 1-sample-9 td SAaM_TEST |SAM_1000 [N “ivo
1TS.0E-1 1TimesEnd-sample-15 |[1TimeaEnd-sample-15 [1TimesEnd-sample-15tt  |SAM_TEST |SAM_1000 Ir v
1T2 0E-2 1TimeSEnd-sample-5  [1TimesEnd-sample-5  |1TimesEnd-sample-5.td SAM_TEST |SAM_1000 In Wivo
1TS.0E-3 1Times_aEnd-sample-111Timea 5End-sample-101Times 5End-sample-10.t8t |SAM_TEST | SAM_1000 Ir v

‘]

L]

Before click "'next =°, Please check the group assignm in!
Analysis type: |One class timecourse '( Next >




SAM-Test: One Class Timecourse

Select Dataset Group Assignments for SAM Tests §§ nz = E

One class timecourse problem

Significance Analysis of Microarrays (SAM)

SAM.Tests Options These values are default

Time summary method: | ® Slop _ Signed area
Number of permutations: | Limit to{100~1000): (100 |
Estimation of s0 factor: | ® Automatic _ Used fixed percentile(%) |50

Imputation engine: Mumber of neighbors of KNN |10

Random number seed: |1234567 Generate Random Seed

Calculate the fold change's effect on FDR (may take a while)? | ® No () Yes

Filtering with a gene list

Only include genes from gene list =all genes=>

Gene identifiers to include

Genbank Acc Gene MiT ID LOCUSID [ | UNIGENEID GENENAME

< N
= Back Do Tests P 31




SAM-Test: One Class Timecourse

One class time course result:

SAM-Tests Results ©

Significance Filtering

i Target False Discovery Rate (FDR): i Delta =
i) Select # genes ‘hylargest SAM absohnte score | - |

Mean Channel Intensities > BadFlags <= | |

| Apply Filters H Clear Filters |

Create Sig. Gene List H Ay HCA || =< PCA |

K K-Means

LZ sampiot | )

File Selected-Spot All-Spots
Gene MfrID | SPOTID Ohserved score () |Mumeratorir)| Denaminat...| g-valued%) | localfdri%) [Expected =
1 GEMEZ98  |4BR1077 1.0214 0G5S 0.AB33 ar.3a AT 4649 09613 -
2 GEMESQE  |4B61287 049564 052249 05468 ar.34 8346332 n4angs  |=
3 GEMEB40  |4BE1E19 04922 0.44049 0.47az ar.3a a1.4801 0.ar3a
4 GEMESS 4661660 0.5181 n.adra 09234 ar.34 81.2569 084845
5 GEMEZ247  |4B61026 0.8an0z2 0.4538 05211 ar.34 THT3I23 08406
] GEMERBS  |46A1364 0.asa2 08564 0 F2AA ar.3a THA3I36 0.a2a3
7 GEMEY20  |46614498 0884549 0.4104 046534 ar.34 FO.5172 080495
2 GEMEZ17  |46610496 08774 0.8037 0.a73a ar.3a TY91376 079494
] GEMEGRS  |4661444 0.8471 058516 06512 414 FrA312 07843
10 GEMEZTA (4661053 0.8441 04578 05424 414 7r.a4d 07746
11 GEME44 46608248 08264 03842 0.46449 414 773926 076449
12 GEMESZ?Y (4661708 0.823a 03418 0.41449 414 77.3386 07606
13 GEMES40 |46R1718 0.7anz 0.3504 0.4434 A3.3671 TH. 9903 0744
14 GEMEZTZ 4661051 0.7849 0642 0.8136 53,3471 76.9886 07438
18 GEME149 (4660928 07673 0.342 0.4457 53,3471 TT.0805 07338
16 GEMEZES (4661043 0.7441 04767 06406 63,3471 742 07246
17 GEMEGZ 4660841 0.7307 0E164 0.8436 63,3471 TT.7225 0714
18 GEMES43  |46R1732 0730z 08164 07074 A3.3671 TT.T363 0.rov —|
40 r:l:lhII:!:!".lD ARR1END |'|?".l;|l.'i|" NnARE NEITE a2 ARTA TTOTE |'|?|'|‘1?| pll
1000 genes
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SAM-Test: Two Class Unpaired
Timecourse

% % SAM-EMAMPLES_TEST
o [ MultiClass_500
o[ OneClassTimecourse_1000
o~ [ OneClass_1000
o O] Paired_7129
o~ [ PatternDiscovery_1000
o [ Quantitative_7129
o [T Survival_7129
o 3 TwoClassBig_2000
o~ O] TwoClassBlocked_7129
o O] TwoClasshissing_500
o[ TwoClassPairedTimecourse_1000

? IjTwoCIassUnpairedTimecnurse_1IZIIZIIZI 5 :

¢ ﬁ 1Time1.15tat-sample-6 1Time1.

15tart-sample-G[SAM_TEST]

B raw {1Time1.1Start-samplae-&t

¢ B 1Time1Startsample-1 170

B raw {1Time1Sta-samp

¢ B 1TimeStarksample-11 1T i

B raw {1Time1Star-samp T

¢ M 1Timez-sample-12 1Times

B raw {1 Time2-sample-12 '

¢ B 1Timez-sample-2 1Time2-| Y,

B raw {1 TimeZ-sample-21 il

¢ B 1Timez.5-sample-7 1Time

B raw {1Time2 5-sample-;

¢ B 1Times-sample-13 1Times

B raw {1 Time3-sample-13

¢ B 1Time3-sample-2 1Time3- [

B raw {1 Time3-sample-31

¢ B 1Times. 7-sample-2 1Time

B raw {1Time3.7-sample-

e e o .
@ 1ihrary

B View data set(s) as wide spreadsheet - datasets side by side

Export
Mixed scatterplot
Virtual array images for data

Actual array images for data <<Dev. Only=>
Rank intensity plots for data

BarChart

Create gene list by data filtering...

Quality Control

Normalize...

Duplicate data sets

Copy data sets for pasting elsewhere
Studies

Tree options...

4

FIC T-Test/ANOVA

R-Interface
Correlation Matrix

'F T-Test with custom data options
ANOVA with custom data options
rﬂi Hierarchical Cluster Analysis

Right-click the selected d

ata set, choose “Analysis”
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SAM-Test: Two Class Unpaired
Timecourse

Here the steps are similar as

one class time course. User assign
start time point, middle point and
end time point for class one. And
then repeat the steps for class two.
Just remember if class one is control
group, then class two will be treated

group.

Make sure the analysis type is
Selected before assigning class.

Select Dataset Group Assignments for SAM Tests
Assign Data Sets Into Groups
[— ] [— 11 -
@ Groups: c:}' c:}' ..
Assign to New Group | Unassign Assign to... | Clear All Groups Swap Dyes
%{W | « Hyhridization SAMPLE 1 Datafile LABEL 1 ARRAYTYPE
S Filter-» |~
1 1Time1 15tart-sample-6 1Time1 1 Start-sample-6 1Time1 1 Start-sample-6 td SAM_TEST SAM_1000
2 1Time1 Star-sample-1 1Time1 Start-sample-1 1Time1 Start-sample-1 td SAM_TEST SANM_1000
3 1Time1 Star-sample-11 1Time1 Start-sample-11 1Time1 Star-sample-11 td SAM_TEST SANM_1000
4 1Time2-sample-12 1Time2-sample-12 1Time2-sample-12 td SAM_TEST SAM_1000
g 1Timez2-sample-2 1 SAM_TEST SAM_1000
i - e Two class unpaired timecourse P§| = =
Ia 1Time2 5-sample-7 — SAM_TEST  [SAM_1000
I? 1Time3-sample-13 SAM_TEST SAM_1000
IS 1Time3-sample-3 . SAM_TEST SAM_1000
fe 1Tirme3.7-sample-8 Ela=Siassiin SAM_TEST  |SAM_1000
10 1Timed-sample-14 ® Control ) Treated SAM_TEST SAM_1000
11 1Timed-sample-4 SAM_TEST SAM_1000
1z 1Timed.1-sample-9 Time point SAM_TEST  |SAM_1000 |
13 i - : =
1T!m95.5End sample-10 @ Start (JEnd O Other bt SAM_TEST SAM_1000
14 1TimeSEnd-sample-15 it SAM_TEST SAM_1000
15 1Time5End-sample-5 Time : |1 | SAM_TEST SAM_1000
16 2Time1.18ta-sample-16 at SAM_TEST SAM_1000
17 i - .
2Time1.18tark-sample-26 i o e 5T e G et SAM_TEST SAM_1000
18 2Time1 Start-sample-21 o SAM_TEST SAM_1000
19 2Time2-sample-22 SAM_TEST SAM_1000
20 2Time2. 5-sample-17 SAM_TEST SAM_1000
21 2Time2. 5-sample-27 SAM_TEST SAM_1000
22 2Time3-sample-23 SAM_TEST SAM_1000
23 2Time3.7-sample-18 2Timed.F-sample-18 2Time 3. 7-sample-18 b SAM_TEST SAM_1000
24 2Timed.7-sample-28 2Timed.F-sample-28 2Time3.7-sample-28 04 SAM_TEST SAM_1000
25 2Timed-sample-24 2Timed-sample-24 2Timed-sample-24 td SAM_TEST SAM_1000 —
26 2Timed 1-sample-18 2Timed 1-sample-13 2Timed 1-sample-19 td SAM_TEST SAM_1000
27 2Timed 1-sample-28 2Timed . 1-sample-29 2Timed 1-sample- 29 td SAM_TEST SAM_1000 | —
B <T|- B - I [l — - I - e T| o |b|_
Before click 'next =" the group assignment again!
\ Analysis type: |Two class unpaired timecourse | vT])Nem > |




SAM-Test: Two Class Unpaired
Timecourse

Select Dataset Group Assignments for SAM Tests
Assign Data Sets Into Groups
[—] [— 1] o=y
Groups:
@ ‘{IF' '{IF' e
Assign to New Group | Unassign | | Assign to... | Clear All Groups Swap Dyes
%{W | « Hyhridization SAMPLE 1 Datafile LABEL 1 ARRAYTYPE
7 Filter> |~ |
[ 1T1.05-1 1Tirmed 1 Stat-sample-f 1Time1 15tat-sample- 1Tirmel 1 Start-sample-6 .t SAM_TEST SAN_1000
1T1.05-2 1Timel1Stat-sample-1 1Time1 Start-sample-1 1Time1 Start-sample-1.bd SAM_TEST SAM_1000
1T1.05-3  1Tirmed Stat-sample-11 1Time1 Stat-gample-11 1Timel Star-sarmpla-11 td SAM_TEST SAN_1000
1T2.0-1 1TimeZ-sample-12 Two class unpaired timecourse [ls_<| SAM_TEST San_1000
1T2.0-2 1Time2-sample-2 — SAM_TEST San_1000
1T2.0-3 1Time2. g-sample-7 SAM_TEST San_1000
Class one from start < 1T30-1  1Time3-sample-13 q _ SAM_TEST | SAM_1000
to end time point 1T3.0-2  1Time3-sample-3 R SAM_TEST  |SAM_1000
p ' 1T3.0-3  1Time3.7-sample-8 3 control( @ Treated SAM_TEST  |SAM_1000
1T4.0-1 1Time4-sample-14 - - SAM_TEST San_1000
1T40-2  1Timed-sample-4 Time point SAM_TEST  |SAM_1000
1T4.0-3 1Time4.1-sample-9 @ Start O End () Other SAM_TEST SAM_1000 |
1TS0E-1 1Times sEnd-sample-10 0 bt SAM_TEST San_1000 |
\ 1TS.0E-2 1TimesEnd-sample-15 v Time : |1| | gt SAM_TEST SAM_1000
1TS0E-3 1TimesEnd-sample-5 it SAM_TEST SAM_1000
18 [2Tirne.1 Start saemTe-16 i e e e S . SAM_TEST  |SAM_1000
17 2Time ] 4Bt sample-26 Bt SAM_TEST  |SAR_1000
12 ImelStart-sample-21 et SAM_TEST SAw_1000
19 ITimeZ-sample-22 SAM_TEST SAM_1000
Repeat the ste pS to Ti= 2Time2 5-sample-17 SAM_TEST | SAM_1000
21 ITime? 5-sample-27 SAM_TEST SAM_1000
aSS|g n CIaSS tWO 22 2Time3-sample-23 2Time3-sample-23 2Time3-sample-23.td SAM_TEST SAM_1000
' 23 2Time3 7-sample-18 2Time3 ¥-sample-18 2Time3. 7-sample-18.td SAM_TEST SAM_1000
CIaSS tWO IS treated 24 2Time3. 7-sample-28 2Time3 F-sample-28 2Time3.7-sample-28.td SAM_TEST SAM_1000
- 25 ITimed-sample-24 2Timed-sample-24 2Timed-sample-24 bt SAM_TEST SAM_1000 [—
26 2Timed4 1-gsample-19 2Timed4 . 1-sample-19 2Timed 1-sample-19.t4 SAM_TEST SAM_1000
27 2Timed 1-sample-249 2Timed 1-sample-249 2Timed 1-sample-29 td SAM_TEST SAM_1000 |—
o ‘1-|- —— : = = : 5 = = : P e 1-| AR O
Before click 'next >', Please check the group assignment again!
Analysis type: |Two class unpaired timecourse | - | | Next > |
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SAM-Test: Two Class Unpaired
Timecourse

Here is what looks like
after assigning.

Class one <

Class two <

Select Dataset Group Assignments for SAM Tests :

Assign Data Sets Into Groups

@ Groups: ar = A == o
Assign to New Group | Unassign Assign to... | Clear All Groups Swap Dyes
%ﬁ I ~ Hybridization SAMPLE 1 Datafile LABEL 1 |ARRAYTYPEMNAME | ASSAY 1

SF Filter-= -
1T1.05-1 1Time1.15tart-sample-6 |[1Time1.15ta-sample-6 [1Time1.15tat-sample-Gtd  |SAM_TEST  |SAM_1000 In Wivo
1T1.05-2 1Timel1Start-sample-1  |[1Timel1Start-sample-1  [1Time1 Start-sample-1 b SAM_TEST  [SAM_1000 In Wivo
1T1.05-3 1TimelStat-sample-11 |[1Timel Start-sample-11 [1Time1 Start-sample-11.b¢  |SAM_TEST  |SAM_1000 In Wivo
1T2.0-1 1Time2-sample-12 1Time2-sample-12 1Time2-sample-12 t« SAM_TEST  [SAM_1000 Ih Wivo
1T2.0-2 1Time2-sarmple-2 1Time2-sarmple-2 1Time2-sarmple-2 b SAM_TEST  [SAM_1000 In Wivo
1T2.0-3 1Time2.5-sample-7 1Time2.5-sample-7 1Time2.5-sample-7.0d SAM_TEST  [SAM_1000 In Wivo
1T3.0-1 1Time3-sample-13 1Time3-sample-13 1Time3-sample-13 t SAM_TEST  [SAM_1000 It Wivo
1T3.0-2 1Time3-sarmple-3 1Time3-sarmple-3 1Time3-sarmple-3 b SAM_TEST  [SAM_1000 In Wivo
1T3.0-3 1Time2.7-sample-2 1Time2.7-sample-2 1Time2. 7-gample-2.6d SAM_TEST  [SAM_1000 In Wivo
174 .0-1 1Timed-sample-14 1Timed-sarmple-14 1Tirmed-sarmple-14 bt SAM_TEST  [SAM_1000 In Wivi
1T4.0-2 1Timed-sarmple-4 1Timed-sarmple-4 1Tirmed-sarmple-4 b SAM_TEST  [SAM_1000 In Wivo
174 .0-3 1Timed. 1-sample-9 1Timed. 1-sample-9 1Timed 1-gample-9.td SAM_TEST  [SAM_1000 Ih Wivo
1TS0E-1 1Times 5End-sample-10/1Timea 5End-sample-10{1Times AEnd-sample-10tt  |SAM_TEST  |SAM_1000 In Wivo
1TS.0E-2 1TimeSEnd-sample-15 |1TimedEnd-sample-15  [1TimesEnd-sample-15.bd SAM_TEST  [SAM_1000 In Wivo
1T& 0E-3 1TimesEnd-sample-5 1TimesEnd-sample-5 1TimesEnd-sample-5 tt SAM_TEST  [SAM_1000 It Wivo
2T1.05-1 2Timet 1Stat-sample-162Time1 .1 Staksample-162Time1 .1 Star-sample-16.t4 |SAM_TEST  |SAM_1000 In Wivo
2T1.05-2 2Time1.1Stat-sample-26 2Time1.1 Stark sample-26 2Time1.1 Sta-sample-26.04 |SAM_TEST  |SAM_1000 In Wivo
2T1.05-3 2Timel1Statt-sample-21 |2Time1 Start-sample-21 | 2Time1Starksample-21.8¢ |SAM_TEST  [SAM_1000 It Wivo
2T2.0-1 2Time2-sample-22 2Time2-sample-22 2Time2-sample-22 bd SAM_TEST  [SAM_1000 In Wivo
2T2.0-2 2Time2.5-sample-17 2Time2.5-sample-17 2Time2 &-sample-17 bt SAM_TEST  [SAM_1000 In Wivo
2T2 0-3 2Time2.5-sample-27 2Time2.5-sample-27 2Time2 A-sample-27 bt SAM_TEST  [SAM_1000 In Wivo
2T3.0-1 2Time3-sample-23 2Time3-sample-23 2Time3-sample-23 bt SAM_TEST  [SAM_1000 In Wivo
2T3.0-2 2Time3d.F-sample-18 2Timed. F-sample-18 2Time3. 7-sample-18 &4 SAM_TEST  [SAM_1000 Ih Wivo
2T30-3 2Time3.7-sample-28 2Time3.7-sample-28 2Time3. 7-sample-28 bd SAM_TEST  [SAM_1000 In Wivo
274 .0-1 2Timed-sample-24 2Timed-sample-24 2Timed-sample-24 bt SAM_TEST  [SAM_1000 In Wivo
274 .0-2 2Timed 1-sample-19 2Timed 1-sample-19 2Timed 1-sample-19.t4 SAM_TEST  [SAM_1000 It Wivo
274 0-3 2Timed. 1-sample-29 2Timed. 1-sample-29 2Tirmed 1-sample-29 td SAM_TEST  [SAM_1000 In Wivo
2TS.0E-1 2Times.SEnd-sample-20|2Times 5End-sample-20| 2Times. 5End-sample-20.tt  |SAM_TEST  |SAM_1000 In Wivo
2T2 0E-2 2Times SEnd-sample-30|2Times 5End-sample-30| 2Times SEnd-sample-30 ¢ |SAM_TEST  |SAM_1000 In Wivi
2T20E-3 2TimesEnd-sample-25 |2TimeSEnd-sample-256 | 2TimeSEnd-sarmple-25 bt SAM_TEST  [SAl_1000 In Wivo ~|

Ll

Click Next button to g

ot SAM-test

Before click 'next =', Please check the group assignment again!

———mmws—mth unpaired timecourse T€| | Nem@
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SAM-Test: Survival

¢ ® SAM-EXAMPLES_TEST
o [ MultiClass_500
o= 3 CneClassTimecourse_1000
& ] OneClass_1000
o [ Paired_7129
o 4 FatternDiscovery_1000
o [ Quantitative_7129
% [CJ Survival_7129
o[ Gene Lists

e ﬁ (1.3, 11-sample-6 (1.3, 1)-sample-B[SAM_TEST]
B raw{i1.3, 13-sample-GL

¢ B 1510, 0-sample-2 (1
B raw{i1151.0, 0-5am
¢ B 13263, 1)-sample-1 (1
B raw{i1326.3, 13-5am
M (1450, 1-sample-4 (14
B rawii145.0, 13-samp
M (s06.1, 1-sample-7 (50
B raw{i506.1, 13-samp
M 575, 1-sample-5 (57
B raw {(57.8, 13-sampl
M (s05.4, 0-sample-3 (60
B raw{i605.4, 0i-samp
¢ B 5230, 1-sample-g (62
B raw{i623.0, 13-samp
o~ [ TwoClassBig_2000
o= [ TwoClassBlocked_7129
& [ TwoClassMissing_500
o [[J TwoClassPairedTimecourss

=

=0

=

=0

B View data set(s) as wide spreadsheet - datasets side by side

-

#

Export
Mixed scatterplot

' Virtual array images for data

n]

Actual array images for data <<Dev. Only=>
Rank intensity plots for data

BarChart

Create gene list by data filtering...

Quality Control

Normalize...

Duplicate data sets

Copy data sets for pasting elsewhere
Studies

Tree options...

¥

VK T-Test/ANOVA

{7 R-Interface

Correlation Matrix
'F T-Test with custom data options
ANOVA with custom data options
rii Hierarchical Cluster Analysis

e

Right-click the selected data set, choose “Analysis”
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SAM-Test: Survival

This data set has two groups. The first number in parenthesis represent time and the
second number in parenthesis (1 or 0) represents “died” (1) or “censored”(0) group.

Select the first data — (1.3,
Type 1.3 in the time area.

-sample-6, click “Assign to New Group” button.

Select Dataset Group Assignments for SAM Tests

/ Assign Data Sets Into Groups

N Censored

E

ASSAY 1

[ %o

[n %ivo

[ Wiva

Time : |1.3

[ Wiva

[ Wiva

[ %iwo

N 2 Groups: ) )
Assign fo New Group || Unassign Clear All Groups
der | Hybridizatiog SAMPLE 1

S Filter=

1 1.3, 1}—5,arpﬁle—5 (1.3, 11-sample-A (.3, 1)
2 {1151.D(D:¥sample-2 (1151.0, M-sample-2 {11510,
3 (1326.3\1Fsample-1 | {1326.3, 13-sample-1 (1325.3]
4 (145.0 1-sample-4  |{145.0, 1-sample-4 (1450, 1
] m0e.1, 1-sample-7  |(906.1, 1-sample-7 (ale6.1, 1
G (578, 13-sample-5 (a7.8, 1-sample-5 (478, 1
7 (G054 M-sample-3  [(605.4, M-sample-3 (6054, 1
g (623.0 1-sample-8  |{623.0, 1-sample-3 (623.0,1

1|

OK

Cancel

[n %ivo

[ Wiva

| »

4]

Before click ‘'next =', Please check the group assignment again!

Analysis type(/|Survival

>

A

Mext =

K_/(




SAM-Test: Survival

Repeat the previous steps to assign the other data of group 1, type in the time.

o @ B

Select Dataset Group Assignments for SAM Tests §§§
Assign Data Sets Into Groups
[— ] — 1]
@ Groups: c:}'
Assign to New Group Clear All Groups
| dfer | Hybridization SAM 1 |ARRAYTYPENAME | ASSAY 1
SF Filter=
(1.3,1] 1.3, N-sample-G (1.3, 13-5am T |S&aM_TK If Wivo
2 (1151.0, M-sample-2 |{1151.0, 0)-5 | Died [ ] Censored T | SAM_TK In ivo
3 M326.3, 1i-sample-1 |{1326.3, 11-5 T |[SAM_TK [ ivo
4 (145.0, 1%-sample-4 | {145.0, 155 Time : [1326.3 T |SAM_TK 1 Wi
4 (G06.1, 1-sample-7  |{506.1, 1)-54 T [SAM_TK [N ivo
|6 (7.8, N-sample-4 (7.8, 1)-5an T [SAM_TK [n Wivo
7 (605.4, Di-sample-3 | (605.4, 0)-s4 T |SAM_TK In Wivo
s (623.0, 1}-sample-8 | (523.0, 1}-54 L Lancel T |sAM_ 7K In Vivo
1

L]

Before click ‘'next >°, Please check the group assignment again!

Analysis type:

Survival - Next =
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SAM-Test: Survival

This image shows all the data of group 1 has been assigned.

Select Dataset Group Assignments for SAM Tests

Assign Data Sets Into Groups

L I ]

@ Groups: ) i -_ == S
Assign to New Group | Unassign Clear All Groups Swap Dyes
%ﬁ Hybridization SAMFLE 1 Datafile LABEL 1 |ARRAYTYPEMAME| ASSAY 1

S Filter-= i~
(1.3,1) (1.3, 1)-sample-6 (1.3, 1-sample-6 1.3, 1-sample-6.td SAM_TEST | SAM_TK In ivo
2 (1181.0, M-sample-2 |{1151.0, 0)-sample-2 (1191.0, O-sample-2.td |SAM_TEST |SAM_TIK In Wivo
(1326.3, 1)1 (1326.3, 1)-sample-1 [{1326.3, 1)-sample-1 (13263, 1-sample-1.td  |SAM_TEST | SAM_TIHK In Wivo
(142.0,17 (1450, 13-sample-4  [{145.0, 1)-sample-4 (145.0, 1)-sample-4 bt Sam_TEST | SAM_TK In ivo
(206.1,1) (5061, 13-sample-7  [{A06.1, 1)-sample-7 (061, 1-sample-7 bt SAM_TEST |SAM_TK I Wivo
(ar7.g,1) (578, 1-sample-5 (578, 1-sample-5 fa7.8, N-sample-9.txd Sam_TEST |SAM_TK I Wivo
7 (60%5.4, D-sample-3  |[(60%5.4, D-sample-3 (605.4, D-sample-3.bd SAM_TEST |SAM_TIK [ Wiva
(B23.0,1) (6230, 13-sample-8  [{F23.0, 1)-sample-8 (623.0, 1-sample-8 bt SamM_TEST | SAM_TK Ir Yivo

J

| ]

Before click 'next =°, Please check the group assignment again!

Analysis type:

Survival

w

Next >
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SAM-Test: Survival

Select the 2"d data which is in group 0, click “Assign to New Group” button. Check
“Censored” check box and type in the time.

Select Dataset Group Assignments for SAM Tests -

- pl v |

Assign Data Sets Into Groups

[— ] — 17— e
@ Groups:; CD: o
Assign to New Group | Unassign Clear All Groups Swap Dyes
%{ﬁ I Hybridization SAMFLE 1 Datafile LABEL1  [ARRAYTYPEMAME | ASSAY 1
F Filter= -~
(13,10 1.3, 1-sample-6 (1.3, 13-sample-5 Survival %] In “ivo
2 (1151.0,(00sample-2 |¢1151.0, 0)-sample-2 < In Wiva
(1326.3,1) (1325.3,\ﬁ-sample-1 {1326.3, 1)-sample-1 . In *ivo
(130,17 (1450 1)-sample-4 ({1450, 1)-sample-4 . In %ivo
(061,11 (506.1, 1)-sample-7 | (506.1, 1-sample-7 [ IDied [v]Censored % In Wiva
(a7.8,1 (a7.8, 1-sample- (87.8, -sample-a Time : |JI 1510 . In %ivo
i (605 4, M-sample-3  [(BO5.4, M-sample-3 . In *ivo
(B23.0,1) (623.0 1)-sample-8 |{§23.0, 1)-sample-8 . In Yivo
1] | ¥
OK Cancel
Before click next =*, H
Analysis type: |Survival hd Next >
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SAM-Test: Survival

Do the same steps for the other data of group O.

Select Dataset Group Assignments for SAM Tests

Assign Data Sets Into Groups

= = = "
@ Groups: c:]j o
Assign to New Group | Unassign Clear All Groups Swap Dyes
%ﬁ | Hyhridization SAMPLE 1 Datafile LABEL1 |ARRAYTYPEMAME| ASSAY 1
S Filter= . 1 -
Survival [$_<| : |
(1.3,1 1.3 1-zample-6 (1.3, 1-gample-B 1.3, 1 — In Wivo
(1131.0,0% ¢1151.0, 0-sample-2 [(1151.0, D-sample-2 [(1151.0 In Wivo
(1326.3,1) {1326.3, 1)-sample-1 |{1326.3, 13-sample-1 1326.3 In v
(1453.0,17 {1450 1)-sample-4  |(145.0, 13-sample-4 {145.0, [ |Died [v]Censored In iva
(206.1,11 {506.1, 13-sample-7  |{506.1, 1)-sample-7 (a06.1, In %ivo
(378,11 (57.8, 1xsample-5  |(57 8, 1)-sample-5 (7.8, 1 Time : |605.4] In Wivo
v {EDE.#(D}}SampIE-S (6054, -sample-3 (605, 4, I Wivig
(B23.0,17 {EES.D,\r‘S-SampIE-E (623.0, 13-sample-3 (623.0, In %ivo |
1| 0K Cancel | Ir|_
Before click 'next ', Please check the group assignment again!

Analysis type: |Survival - Next =




SAM-Test: Survival

Here is what looks like after assigning all the data. Click “Next” button.

Select Dataset Group Assignments for SAM Tests -

Assign Data Sets Into Groups

i
@ Groups: ) i -_ == >
Assign to New Group| | Unassign Clear All Groups Swap Dyes
%{ﬁ I Hyhridization SAMPLE 1 Datafile LABEL 1 |ARRAYTYPEMAME | ASSAY 1
“ Filter-> =
(1.3,1) (1.3, 1-sample-B (1.3, 1)-sample-B 1.3, 1-sample-B .t SaM_TEST |[SAM_TK In Yivo
(1151.0,00 ¢1151.0, 0j-sample-2 |[{1151.0, D-sample-2 (1151.0, M-sample-2.tt  |[SAM_TEST | SAM_TK I Wivo
(1326.3,1) (1326.3, 1)-sample-1 [{1326.3, 1)-sample-1 (13263, V-sample-1.td  |SAM_TEST | SAM_TK It Wiva
(142011 ¢145.0, 1)-sample-4  [{145.0, 1)-sample-4 f145.0, 13-sample-4 .t SaM_TEST [SAM_TK In Yivo =
(906.1,11 {506.1, 1)-sample-7  [{506.1, 1)-sample-7 (061, 13-sample-7 bt SaM_TEST |SAM_TK In Yivo
(27.48,1) (578, 1-sample-5 (a7 .8, 1-sample-5 (678, 1N-sample-5 bt Sam TEST  |SAM T In Wivo
(6024 01 (6054 0)-sample-3  |{G05.4, O)-sample-3 (B05.4, M-sample-3 td SAM TEST | SAM_ T I Wivo
(B23.0,1) 623.0,1)-sample-8  [{523.0, 1)-sample-8 (623.0, 13-sample-8.td SaM_TEST |[SAM_TK In Yivo E

1]

Before click "next =°, Please check the group assignment again!

Analysis type:

Sunaval

- Next =
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SAM-Test: Survival

Select Dataset Group Assignments for SAM Tests

Survival problem

Significance Analysis of Microarrays (SAM)

SAM-Tests Options

These v

alues are default

Number of permutations: | Limit to(100~1000): |1 oo 1

Estimation of s0 factor: @ Automatic O Used fixed percentile(%) |5E| t
Imputation engine: Number of neighbors of KNN (10

Random number seed: |1234567 | ‘ Generate Random Seed |

Calculate the fold change's effect on FDR (may take a while)? | ® No ) Yes

Filtering with a gene list

Only include genes from gene list

Gene identifiers to include

Genbank Acc Gene Mfr ID LOCUSID | UNIGENEID GEMENAME
[ | CLONEID [ | GEN_DESCR_MFR [v] REFSEQ SPOTID

Data options
Dataset Naming

Subtract backgrounds(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 (| DnTestsD
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Tut
Simple Tox




SimpleTox for Toxicogenomics Study

Used directly for data uploading for toxicogenomics
experiment (non-clinical data and clinical data)
http://www.cdisc.org/models/send/vl1.4/index.html

Rationale behind SimpleTox

— To capture essential information related to microarray and
toxicity study to attain sufficient information for cross-study
analysis

— To mimic the way of biologists managing/organizing data
— To be compliant with MIAME and SEND

Format

— EXxcel spreadsheet format

— Contains required and optional fields

— Customization: Users be able to add new fields
— Searchable



Database Library Tool Export Help

[ [fmenen( smmesj\ (b:‘lailcz)lfI\;‘Studies..." button to bring out the window

Eg Database Contents

¢ F ANONYMOUS
o~ [T Affy_Rat_MASS_only
o [T Affy Rat all NORM

Select one study, the experiment that references the selected
Study will be shown below
/

Studies
< | View Observations
Searc
| (ﬂ Search
%ﬁ | STUDY_MAME STUéY_ID SUE(.JVAR Alloweed .. Class ClassCode| Compound  |[Labaoratory M. |Organ Route Sex | Species | Strain Study Title | Study Type | Tissue
57 Filter= / -
1 _Hﬂm@iﬁe_l_um_tmgﬂ Ar{imal_lDViewOnIy Mon-lungtumar| LT |NLT  |1,5-Naphthalene/Hamner Lung |Diet] GavagF Mouse |[BEC3IF1 |Hamner Mice|Repeat Dose|Lung
2 ISimpIeTUxFUrmatDemn 317 P/’limaI_IDViewOnIv Liver Toxicity  |LT Cl Cedars_Sinai Cell Culture| i Fat Fischer 3 Simple ToxFao single Dose |
/ [l
4| / Thace two tahe chow that thare ic one axyneriment acenciatead with tha <tiidy !
/ F1ITOeO0w LVWWU tTUAVO J1TTUVY LAl Ltdiv T v 1o viio \.rl\r.l\elllll\’llt AoV LUIGAlC U Vviaurr uuitTe utuuy
Exps(1) | Hybs(59) || / apove, and there are oY hybridizations 1or this experiment.
Experiments Referencing Selected Studies Ahpve

| Wsseacmommas Luvpeon | |7

NEF [ ExPID* EXPTITLE” HHPDATE | ARRAYPLATF ORM| EXPTYPE| KEYWORD| DESCRIPTION | OWNERID| EXPERIMENTER| INSTITUTE| DIVISION] COMMENTS | FHENOTYPE
S Filter= =
1 1270 Simple_ToxFormat_ ANONYMO |
1] [»]

Select the study named “Simple_ToxFormat”, then click “View Observation”.




Click Hybs tab, the table below will display all the information about the hybridizations.

Studies

|

View Ohservations

Search Studies

| | [[] case sensitive [ | search individual ohservations

% | STUDY _MAME STUDY_ID|SUBWAR | Allowed Access Class ClassCaode
= . a0y HTTdi_T TE G TNy FER I drt T HLETITTTITTORTTETT —
26 Hamner Mice Lung tumor FQIAM - 10/31007 1:26 PM 311 Animal_ID Wiew & Modify  |Mon-lungtumoarigen | lung tumarigen LT|MLT 1,5-Maphthalend |
27 [5irmple ToxFormat Demo A7 i&nj_mal 10 e Cinly Liver Toxicity LT cd | Il
1 I »

Exps (1) S Hrh5(591—|

Hybridizations Referencing Selected Studies Above

de7 | a Hybridization| SAMPLE 1 LABEL 1 |ARRAYTYPENAME H¥BDATE BIO_REFLICATE TECH_REPLICATE | SPECIES 1| ASSAY 1 CELLTYPE 1 SOTMSUE.. . Datafile
SF Filter= |~ |
1 DO_TO_B_a1 |DO_TO_B [Biotin Affy_RT-L134 11/8/2004 0:00:00 |B ] Fat invitra  |Primary Hepatocytes |Animal_ID |BOOCdO00A.CELBOOC
2 DO_TO_B b2 |DO_TO_B [Biotin Affy_RT-L134 11/8/2004 0:00:00 |B h Rat invitro  |Primary Hepatocytes [Animal_ID  |BO0CAO00B.CELBOOC]=
3 DO_TO_C_a3 |DO_TO_C [Biotin Affy_RT-1134 11/8/2004 0:00:00 | a Rat invitro  |Primary Hepatocytes |Animal_ID |CO0CO00A CELICOOC |
4 O0_TO_C_b4 |DO_TO_C |Biotin Affy_RT-1134 11/8/2004 0:00:00 | h Rat inwitro  |Primary Hepatocytes |Animal_ID |C00CdO00E. CEL/COOC
5 DO0_TO_D_as |DO_TO_D |Biotin Affy_RT-L134 11/8/2004 0:00:00 |D ] Fat invitra  |Primary Hepatocytes |Animal_ID |DO0CdO00A CELIDOOC
& DO_TO_D_b & |DO_TO_D [Biotin Affy_RT-1134 11/8/2004 0:00:00 D h Rat invitro  |Primary Hepatocytes |Animal_ID |DO0CdO00OB.CEL/DOOC
7 DO_T12_B_a ¥ |DO_T12_B|Biotin Affy_RT-1134 11/5/2004 0:00:00 |B ] Rat invitro  |Primary Hepatocytes |Animal_ID B4 2Cd000A CELBT12C
2 00_T12_B_h 8 |DO_T12_B|Biotin Affy_RT-1134 11/5/2004 0:00:00 |B h Rat inwitro  |Primary Hepatocytes |Animal_ID |B1 2Cd000B.CELIBY 20
4 DO_T12_<_a 9 |D0_T12_C{Biotin Affy_RT-L134 11/8/2004 0:00:00 | ] Fat invitra  |Primary Hepatocytes |Animal_ID |C12Cdo00Aa CELICT 2C
0 DO_T12_C_b1(D0_T12_C{Biotin Affy_RT-1134 11/8/2004 0:00:00 | h Rat invitro  |Primary Hepatocytes |Animal_ID |C12Cd000B.CEL/C2C
11 O0_T12_D_a1|D0_T12_C{Biotin Affy_RT-1134 11/58/2004 0:00:00 (D a Rat invitro  |Primary Hepatocytes |Animal_ID |D12Cd000A CELIDT 20
1z D0_T12_D_k 1]00_T12_C{Biotin Affy_RT-1134 1152004 0:00:00 (D ] Rat invitro | Primary Hepatocytes |Animal_ID |D12Cd000B.CELDT 2C
13 DO0_T24_B_a13D0_T24_B(Biotin Affy_RT-L134 11/8/2004 0:00:00 |B ] Fat invitra  |Primary Hepatocytes |Animal_ID |B24Cd000A.CELB24C =
an r‘\r|| Trd madoe T oloies . T Lind Adecrnnd ceonon Lo h"l = " o . Lir lnedeanonn et nri}|_




Highlight the exp and click “Select Exp Dataset” button will select all the data
(or just raw/normalized data) in the data panel for data analysis purpose (see the
screen shot in next slide)

View Observations

Search Studies

Search [ | case sensitive [ | search individual ohservations

%ﬁ | STUDY_MAME STUDY_|ID| SUBIVAR | Allowwed Access Class ClassCode
26 Hamner Mice Lundg turmor 311 Animal_IDNiew & Modify  |[Mon-lungtumoarigen | Tung tumorigen LTIMLT 1,5-M| s
27 Simple ToxFormat Demo (317 Anirmal_ID W iew Dby Liver Toxicity LT c |-
{| Il | ¥

Exps (1) | Hybs(59) |

Experiments Referencing Selected Studies Above

(il select Exp Datasets _Doftype any |~
dl
de7 | ExPID* EXPTITLE 7 :: ARRAYPLATFORM | EXPTYPE| KEYWORD| DESCRIFTION | OWNERID | EXPERIMENTER| INSTITU
N7 Filter> \ normalized —
1 1270 |Sirmple_ToxF orm SSoer— ANONYMO —
1] Il | Dl

kd

You can select the study named “Simple_ToxFormat”, then click “View Observation”
to view the detail of the observation including sample info and toxicological info. See

the observation viewer in slide 6. -



o[ Simple_ToxForrmat_dermo
o= [ Gene Lists

o W™ DO_TO_B_a1D0_TO_
¢ BB MASS {DO_TO_E

+ W8 Do_To_B_b 2 D0_T
¢ HE MASS{DO_TO_E

+ W Do_To_c_a3D0_]
¢ BB MAS5{DO_TO_C

» B D0_To_c_b4 Do
¢ BB MASS {DO_TO_C

o B Do_To_D_a 500
¢ BB MASS5 {DO_TO_D)

+ B8 Do_To_D_b & Do_]
¢ BB MASS {DO_TO_D

o W™ D0_T12_E_a 7 DO
¢ BB MASS{DO_T12_

E[Biotin]

View Observations |

Search Studies

[:-]l Fef Avg Corr

[:—]| Fef fvg Corm

[:—]| RefAvg Corr

[:—]| Feffvg Corr

o] e

[:—]| Feffvg Corr

[:—]| Ref fAvg Corr

[:-]l Fef Avg Corr

B \iew data set(s) as wide spreadsheet - datasets side by side
Export k[ NAME STUDY_|D|SUBIVAR | Allowed Access
Convert affy cel files to probe sets Lung turmar H311 Animal_[DView & Wodify [N
J i e rmat Dema (317 Animal_ID Wiew Only Lis .
R [ Data analysis
' Actual array images for data <<Dev. Only=> —|
. Rank intensity plots for data 0 Selected Studies Above
Il BarChart
Create gene list by data filtering... ets oftype
Analysis ¥ O T-Test/BNOVA
Quality Control "B sAM Test
[ Mormalize... {7 R-Interface
Duplicate data sets Correlation Matrix
Copy data sets for pasting elsewhere Correlate Study Data vs. Genf Expression Data
Studies * §F  T-Test with custom data optipns
Tree options... B T

Select Dataset Group Assignments for T-Test / ANOVA | P*wise Tests

Library

D Converter

Assign Data Sets Into Groups

@ 4{,'3 Assign to New Group | &= Unassign -:[,':- Assign to... | &= &= Clear Groups :-': Swap Dyes
%{ﬁ « Hyhridization SampleName| Subject | BioRepl |TechRepl|Compaund| Control |TreatmentGroup| Dose

42 @ DX Ti4_B_ad4d2 b2 _Ti4_R L T4 BB a Cd I 2 =l
D2 T24_B_h43 DX T24_R 02X T4 BB h Ci I 2
D2 T24_C_add D2 T24_C O T _C|C a Ci I 2

45 @ D2 T24_C_h45 D2 T24_ D2 T24_C)C h Cd I 2

A6 @ D2 T24_D_adb D2 T24_ D D2 T24_ DD a Cd I 2

47 @ D2 T24_D_h47 D2 T24_ D D T4 DD h Cd I 2

5 @ D2 T3 _B_a4d8 D T3 B 02 T3 _B_:iB a Cd I 2 -

44 @ D2 T3 _B_b4ad D T3 B 02 T3 _B_:iB h Cd I 2 =

= @ D2 T3 _<_asl D2 T3 D2 T3 _C ] Cd I 2 ]

51 @ D2 T3_<_ b5l D2 T3 D2 T3 _C h Cd I 2 - |

4] Il

[ »

2 groups, sizes =[4, 6]

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




Obs Viewer

File Ohservations Related-Obs Analysis

| [] case sensitive

Switch to study summary domain

Domain: |nst -NCTR Simple Tox Dat:( | -
m |
Fird |Compound|Compound Class|Is Control iR Treatﬁr!ngt_m:rnﬁmmg Tox Data Nnit for Dose| Species Strain
SF Filter= ||
1 Liver Toxicity ki [ 1] ugikg Rat Fischer 344
z Liver Toxicity ki [ 1] ugikg Rat Fischer 344
3 Cd Liver Toxicity I 2 ugiklg Rat Fischer 344 |1
4 Liver Toxicity ki o 0 ugiklg Rat Fischer 344
5 Cd Liver Toxicity P 2 ugrky Rat Figcher 344
G Liver Toxicity A | 0 ugfkg Rat Fischer 344
7 Liver Towicity | C 0 ugikg Rrat| ] Obs Viewer
=1 i ici - - _
L!"ermxfcfw ks e 0 ugrkg Rat File Observations Related-Obs Analysis
a Cd Liver Toxicity I 2 ugikg Rat
10 cd Liver Touicity M 2 ugrikg Rat | | =l ra T
11 Cd Liver Toxicity I 2 ugiklg Rat
12 Cd Liver Toxicity P 2 ugrky Rat
13 Cd Liver Toxicity I 2 ugfkg Rat -@i DumairﬂS\S - Study Summary ) — |
14 Cd Liver Toxicity I+ 2 uofkg Rat
15 Cd Liver Toxicity I+ 2 ugfkn Rat
15 cd Liver Toxicity " 2 Lok Ratl  2%F | Parameter Short Mame Parameter Mame Parameter Yalue
17 [o) Liver Toxicity I 2 Ly Rat| W Filter= Il
18 Liver Toxicity ki c o ug/ky Rat)q Stucy Title Study Title Simple ToxFormat Demao
19 i ici . . o
= co Liver Touicly [N 2 Uik Ratla Lahoratary Mame Laboratary Marme Cedars_Sinal Medical Center
{] I 3 Study Type Study Tvpe single Dose
4 Species Species Rat
5 Sex Sex 1 5
& Strain Strain Fischer 344
7 Class Class Liver Toxicity
g Route Route Cell Culture
2 Zompound Compound cd
10 ClassCode ClagsCode LT hd
1] [*]

Obs Viewer

File

Observations

Related-Obs Analysis

Column Naming

Refresh Active Variables and Domains From Datahase

<> FVariable Labels

2 Official Variable Names (Short Names)

User can also change the
display of column naming

v




Batch Import — Simple Tox Format

—1 Database Contents

'E AR ORYMOLIS
A
® DEMO
e [ Myeloma_dero
1 Simple_Tox_Example
o .i. ==13 Batch Import Data

o ¢ FDATRAIMIMNG Batch Import Data - Simple Tox Format

R

Right-click the experiment, choose “Batch Import Data — Simple Tox Format”

ﬂ'ﬁ Select Files for Data Import

X

Hybridizations File

S-I_AT InputTEACIT_FYOCELs_ToxSciz008VSim ple_Tnx.xI/E{ Browse
[

Data Files Directory |<\MAGC-IMMAGC-1_AT _InpubTGEACHIT_FOCELs_ToxScizi Browse

OK Cancel

Click Browse button to locate the hybridization file and data files directory.
The next slide shows an example of hybridization table file.



Batch Import — Simple Tox Format

This is an example of hybridization table file (which can be downloaded from
ArrayTrack help pull-down menu.). User can use this as a template to make his
own hybridization file. Just make sure that your column titles are exactly same as
this template. You are allowed to add new columns, however formatted columns
Designed for toxicogenomics study will benefit for future across study analysis.

E"‘El SimpleTox _Hamner_NoArraydata

A B (& D E F G H | J K L i i 0

| 1 |Array_ID |SubjectlD |Institution StudyTitle StudyType |CompoundClass |ClassReference |Compound | CAS Control Treatmen Dose | DoseUnit HybName  SampleName

2] 7921122 ‘Hamner  \Hamner Mice LuRepeat Dose | | (Corn Qi b C Omglkg  RT 013 22 RT 013 22 Lung_ComOil
53 793124 Hamner  Hamner Mice Lo Repeat Dose Carn il X c 0 mgdfky RT 013 24 RT 0 13 24 Lung Cornil

| 4 | 7941125 Hamner  Hamner Wice LuRepeat Dose Carn il ¥ C 0/ madkn RT 013 25/ RT 0 13 25 Lung_CornQil
5| 795127 Hamner  Harner Mice Lo Repeat Dose Rodent Chaow 1Y C 0 ppm RT 013 27 |RT 0 13 27 Lung RodentCho
Bl 796128 Hamner  Hamner Mice Lo Repeat Dose Rodent Chow | 1Y c 0 ppm RT 013 28 RT_0_13_28_Lung_RodentCho
|2 797|129 Hamner  Hamner Mice L Repeat Dose Rodent Chow A C 0 ppm RT 013 29 /RT_0_13_29_Lung_RodentCho
1 8 | 798112 Hamner  |Hamner Mice LuRepeat Dose |Mon-lungtumorigen MTP_Mo163 h-(1-naphthyljet 1465-25-4 N MNLT 2000)0pm RT 2000 13 |/RT_2000 13 12 Lung_ethylen
(50 799/1-14 Hamner  Harnner Mice LiRepeat Dose | Mon-lungtumorigen NTP_MNo165 MN-(1-naphthyllet 1465-25-4 N MNLT 2000 pprm |RT 2000 13 /RT 2000 13_14_Lung_ethylen
10 800115 Hamner  Hamner Mice LuRepeat Dose Mon-lungtumarigen NTP_MNol16S (M-(1-naphthyljet 1465-25-4 N MNLT 2000 ppm |RT 2000 13 /RT_2000_13_15_Lung_ethylen
| 11| 80112 Hamner  Hamner Mice LuRepeat Dose lung tumorigen NTP_Mo143 1.58-MNaphthalene 2243-62-1 M LT 2000 ppm RT_2000_13 |RT_2000_13_2_Lung_Maphthal

Eﬁ Arraylrack v.3.4.0 - Non-FDA network, AMONYMOLIS

Library Tool Export | Help

@ %@New Exp || Studies... . Ar-rayTra[:k
e oven QuickSaitiianal— Thee next slide shows a table that explains

- LMo Open ArrayTrack Manual the meaning of the column heads. The order
T B9 coer test <ﬂp for each column doesn’t matter.
o T Strain A 0380 Strain 4 About Library




SimpleTox

SimpleTox Column Head

Description

Example

Institution Laboratory or institution name NCTR/FDA, EPA
DataFile Microarray data file GSM142129.CEL
HybName User specified identifier for a APAP_D100_T6_Jun04; APAP_DO_T6_Jun04

hybridization name

SampleName

Sample name

APAP_Dosel00_Time6; APAP_Dose0_Time6

Array_ID User-specified identifier for a 1,2,3 ... or p1002356
hybridization
Label RNA label reagent Biotin; Cy3
ArrayType Array type Affymetrix Mouse 430_2
Subjiect_ID Subiject identifier
StudyTitle Study title 6 days repeating toxicity study
Tech_Rep Technical replicates; microarray specific A,BorC;1,2,0r3
Bio_Rep Biological replicates A,BorC;1,2,0r3
HybDate Hybridization date 2/25/2007
StudyType Study type Single Dose Toxicity or Repeat Dose Toxicity
Compound Compond name Carbon Tetrachloride; Acetaminophen

The red-colored part are required fields, while black-colored are optional fields.
If you don’t have Array_ID, you can use subject_ID as Array_ID.

10



Batch Import — Simple Tox Format

Translate ArrayType Names

- Please select a valid arraytype for each unrecognized arraytype from the file.

Affy_MG-U74Cv2
Affy_MOE430A
Affy_MOE430B

E Affy_Moused30A_2
|affy_Moused30_2

Affy_Mu11KsubA
Affy_Mu11KsubB
Affy_Mu19KsubA -

Select the right array type.

ArrayType In File Standard ArrayType Name in ArrayTrack
Affymetrix Mouse 430_2 Affy_Moused30_2 Q

OK

11



Batch Import — Simple Tox
Format

X

&% Im porting Data

Importing hybridization
RT_0_13_22_Lung_CornOil_Moused30_2_IMFGNO023_8 792...
Inserting intensity data...

Frocessing hybridization BRT_0_13_22_Lung_CornQil_Moused 30_2_ IMFGHO0Z 3]
Inzering sample "BET_0_13_22_Lung_Cormil* for hybridization BT_0_13_22_L
Ok Inserted sample "RT_0_13_22_Lung_Cornil
Mo sample # 2 specified
Looking for existing hyhiridization recaord for"BT_0_13_22_Lung_CormQil_Mouse
Inserting hybridization record for"BT_0_13_22_Lung_CormQil_mMouse430_2 [WE
Qb inserted newy hvbridization "RT_0_13_22_Lung_CormOil_Moused430_2 [MF
Converting cell "GEM1 42128 CEL" to probe-setfile ..

4| l | [»

Cancel




Batch Import — Simple Tox
Format

Success

®

]

Import Summary

cotnpleted without error.

Import of 10 hybridizations and 10 toxicological ohservations

ME

Detailed Import Log

Processing hybridization

BT 0 1% 77 Tung CarnCil Wlonesd 30 3 THIRGRIOOYE 2 707

‘]

I

OK

-| Eg Database Contents

i | ANOMYMOLIS
-7 A0
o | DEMO
e 1 Myelorna_derno
T E|Simple_Tn}:_Example|
o H FT_0_13_22 Lung_CornQil_Moused30_2 |
o H FT_0_13_24_ Lung_CornQil_Moused30_2 |
o H FT_0_13_2a_Lung_CornQil_Moused30_2 |
0= H FT 0 13 27 Lung RodentChow koused 3
0= H FT_0_13_28_Lung_RodentChow_Moused 3
o H FT_0_13_29 Lung_RodentChow_Moused 3l
o H RT_2000_13_12_Lung_ethylenediamineg_M:
o= H FT_2000_13_14_Lung_ethylenediamine_m:
0= H FT_ 2000 13 145 Lung_ethylenediamineg_hc
o H FT_2000_13_2_Lung_Maphthalenediamine.

Batch import is successfully finished.
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Delete Data

To delete SimpleTox data you have imported, you need to delete the experiment
first and then delete the study.

Double-click the experiment name in the data panel to bring out the Input Form, then
click “Delete Exp” button.

Database Library Tool Export Help

@ %{% New Enp Studies... _ _

‘? ® DEMO *is required
o [ CBER_test @ Experiment Design
o= [ Myeloma_demo

_ b _
" : [Test .
- (T [ Y e Experiment ID | e |€| i Delete Exp # Edit Privileges
o [1|Simple_Tox_Example
- | L i | * Experimenter: Date(mm/ddiyvyy): D ID f

You will be asked the following question, click “Yes” button to permanently delete
the experiment.

- Select an Option

E' PERMANENTLY DELETE this Exp record and the assoicated all Samples and Hybridization records including Image files rawdata file, setting files, and normalized data if it has from Database?

| Yes || Mo HCancel‘

14



Delete Data

After deleted experiment, you need to delete the study. Select the study, right-click,
Choose “Delete Studies”.

Ly ArrayTrack Testing

Database Library Tool Export Help

@ %{% New En( Studies... ) . Studies

% % DEMO
o~ ] CBER_test
& [ Myeloma_demo

- Ij OneTime_Course | | [ ] case sensitive [_| search individual observations

- Simple_Tox_Example

View Observations

Search Studies

% | STUDY_MAKME STUDY_|D| SUBIMAR (Allowed Access
20 Hamner Mice Lung turmor FQlAN - 10731507 1.26 P A1 Animal_IDViewe & Modify  |Mon-lungtumorid -
27 Simple ToxFarmat Demo N7 Animal_ID View Only Liver Toxicity =
28 Simple ToxFarmat Dermo i ectiD | View & Modify -
p | m @ Copy selected rows to clipboard ¥
............................................................................................................. E]_M selected column on selected rows to clipboard | e
[ Exps (1) | Hybs(2) | Delete Studies
Experiments Referencing Selected Studies fbowe

Bl select Exp Datasets | of type

%ﬁ |E><F'ID* EXPTITLE * |EXPDATE | AREAYPLATFORM| EXPTYPE| KEYWORD|DESCRIPTION | OYWNERID | EXPERIMENTER| IMNS
SF Filter-» 1=
1 AS0 ATwireshTest FialAM testl o

<] 1 I [»]

Delete Study?
2 p : .
. y ” H elete the selected study and the 10 contained observations?
Click “OK” button. 15

oK Cancel
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