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
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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
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2
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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.

10




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!




