Array :
Track Tutorial 1:

Comparing two groups (e.g.,
treated vs control groups)
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Database Library Tool Export Help

: % New Exp

A

[=] patanase cantents
o ANONYMOUS
[T Affy_Ral_MASS_only
o~ [ Gene Lists
? ' DO_T12_B_aDO_T1Z2_B[Biotin]
¢ B MAS5{D0_T12.B_a}
ﬁ‘ MeanMedian Scaling, ifs=ht=1000.
¢ W8 D0_T12_B_hDO_T12_B[Biotin]
¢ B MASS{D0_T12_B_h}
[ﬁ| Mean/Median Scaling, ifs=Nt=1000
¢ I8 DO_T12_C_a DO_T12_C[Biotin]
¢ B MABS{DO_T12_C_a}
[ meaniMedian Scaling, ifs=h,tv=1000
¢ M8 D0 T12 ¢ bD0_Ti12_ClBintin]
¢ [ MASS{D0_T12_C_h}

¥ . D0_T12_D_a DO_T12_D[Biotin]
¢ [ MASS{DO0_T12_D_a}
ﬁ‘ MeanMedian Scaling, ifs=h,t=1000.
¢ I8 D0_T12_D_bDO_T12_D[Biotin]
¢ B MASS {D0_T12_D_b}
[{—]| MeanMedian Scaling, ifs=Nt=1000
+ W8 D2_T12_B_a D2_T12_B(Biotin]
¢ B MASS{D2_T12_B_a}
sl 4

[ﬁ| Wean/Median Scaling, its=M,t=1000.00
Quality Control

EH View data set(s) as wide spreadsheet - datasets side by side
Export 13
Convert affy cel files to probe sets

#F mixed scatterplot

' Virtual array images for data

B Actual array images for data <<Dev. Only>>
‘e, Rank intensity plats for data

Il BarChart

Create gene list by data filtering...

[:_]| Normalize...
Duplicate data sets

Copy data sets for pasting elsewhere
Tree options...

¥ T-Test with custom data options:
A% ANOVA with custom data options
r‘\ﬁ Hierarchical Cluster Analysis
If*_i Principal Component Analysis

J Do pairwise {-test combinations <<Dev. Only>>
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& D Comverter

=i

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.

Database g#hrary |Tool | Export Help

E #;% New E Visualizations
3 Quality-Control

»
»
atabase Conte Normalization b 5
»
1]

]

b/ 1:: gi"g“&ofs Analysis 7 T-TestANOVA
a - " "
o 03 e File-Manipulation » o T_Test with custom data option
A% ANOVA with custom data optio

PERE Get Unigue ID
Preferences... Hierarchical Cluster Analysis

genelarm_Folg2z_P0 Principal Component Analysis
Mz Topic 1:1230eneMASS_Fold! 6_PD.05
- D0_T12_B_a DO_T12_B[Biotin]
ER MAGS{DO_T12_B_a}

[l Mean/Median Scaling, ifs=h,b=1000.0,5=Megfl
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& 1D Converter
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@ Tool

IAna\ys\s
¥ T-Test
A Aovs
12 P-value Plat L
r'ﬁ" Higrarchical Cluster Analysis
[es PCa

é Quality Tools Il
% Quality Control

% Quality Filtering
E—]| Normalization Methods
B LonESS
‘ Total Intensity Norm \
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Bookmark the
website for the
convenience of
accessing
ArrayTrack
(Recommended)
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Welcome to ArrayTrack Software Setup
_F. -

forredt storms | i Togcs o |

You'll be abile to run AmayTrad
on whether Java 5 is already in
Step 1 [Fyou abvady haw Java

ur Iocal machine by following one or two simple steps, depending
#d on your machine.
oered s Sirp 2

Instalng Java 5 w earyl Chck on e folowwg bk and ths wll cart Java wotaleg!
Lre 5 B S Masorrinal
I sz sk problomes. We affer pec. sk
.2 o, Wttt [ofSnt ) Diswrndoad e pregrars 16 you dethaep el thes i e el pegruen

i 1 Yo sutal meed run ArrayTrack.
s alo vt bk s e e 1 Ay Track. o bt s on your desktog.

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




Other Tips

Multiple sets of arrays can be selected by a combination 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 Arra yTrack Testing

Database Library Tool

'%'i% Hew Exp

@ Datahase Contents
¢ ANONYMOUS
o~ [ Afiy_Rat_MASS_o
o~ [OF Afiy_Rat_Other
o~ [T Strain_rnice_two |
L ijortraining
@ Library
& 1D Corwverter
§ Gene Library
ﬂ Pathueay Library
B3 Pratein Likrary
il 1P Library
(@) Orthologene Library
| GOFFA Library
Chip Library
ol W
@ Tool
fAnalysws
I T-Test
AR Anova
2 P-value Plat

I"\i Hierarchical Cluster Analysis
s s

Export Help

Batch Import
Rename
Gene Lists

Show experiment design
Show dye-flip pairs
Expand completely

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

Collapse completehy

Tree options...

Right click the experiment
“Affy Rat MAS5 Only” and select “select
datasets” then “select raw dataset...”

' Select dataset descriptions containing:
L) |'

OK Cancel

T Arr ayTrack Testing

Database Library Tool Export Help

% Mew Exp

@ Database Contents
9 W ANONYMOUS
¢ [0 Affy_Rat_MASS_only
o~ [ Gene Lists
o Mpomze
¢ B MASS{DI_T1Z.B_a}
ﬂ Meanitedian Scaling, ifs=M t=1000.0 s=Median, sl
9 - DO_T12_B_h DO_T12_E[Biotin]
¢ B MASS{DO.TIZ B b}
|ﬁ| MeaniMedian Scaling, ifs=M te=1000.0 s=Median,s|
s - DO_T12_C_a DO_T12_C[Biotin]
¢ B MASSIDO_TI2.C_a}
Meanedian Scaling, ifs=H te=1000.0, s=Madian, s
? - DO_T12_C_b DO_T12_C[Biotin]
¢ BH MASS{DO0_T12_C_b}
MeaniMedian Scaling, ifs=M,t=1000.0 s=Median,s|
9 . D0_T12_D_a DO_T12_D(Biotin]

DO_T12_B[Biotin]

» 12 arrays are highlighted.

* Move the mouse to any place of this
panel (or window) and right click, the
analysis options are shown in the next
slide

—

¢ B MASS{D0_T12_D_a}
|ﬂ1 Meanitedian Scaling, ifs=M te=1000.0 s=Meadian,s|
? - DO_T12_D_h D0O_T12_D[Eiotin]
¢ HH MAS5{DO_T12_D_b})
MeaniMedian Scaling, ifs=N,t=1000.0 s=Median,s|
9 . D2_T 2__El_§i D2_T12_B[Bidtin]
R 'm‘_flss;m:jt?»w}‘_

<]
@ Library
. 1D Comverter
§ Gene Library
ﬂ Pathway Library
@ Tool
_’Ana\ysws
& T-Test
AR anove
124 P-Value Flat

[*]
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Database Library Tool Export Help

Step 2 - Select an analysis method

45 New Exp

Datahase Contents
¢ ANONYMOUS
¢ [Cd Affy_Rat_MASS_only
& [ Gene Lists
¢ M8 D0_T12_B_a DO_T12_B[Blotin]
¢ BB MASS{DO_T12_B_a}

¢ W8 D0_T12_B_b DO_T12_B[Biotin]
¢ BB MAS5{D0_T12_B_b}

o W8 oo_T12_c_aDo_T12_cRioting
¢ B MASE{DO_T12_C_a)

o M8 DO_T12_C_b DO_T12_C[Biotin]
¢ [ MASS{DO_T12_C_h}

¢ 8 D0_T12_D_a DO_T12_DIEiotin]
¢ BB MASS{DO_T12_D_a}

o W8 D0_T12_0_b DO_T12_D[Biotin]
¢ [ MAS5{DO_T12_D_b}

¥ ! D2 T12 B aD2 T12_B[Biotin]
¢ EH MAS5{D2 T12 B a}
Al L

[T Meanedian Scaling, ifs=N,t=10000Conwert affy cel files to probe sets
[ Meanmedian Sealing, ifs=r t=1000 B virtual array images for data

[ﬁ‘ Meanitedian Scaling, ifs=h k=1000.
[ MeanMedian Scaling, ifs=H te=1000
ﬁ‘ Meanitedian Scaling, ife=M te=1000.

[ Meanmiedian Scaling, ifs=M te=1000

EE View data setis) as wide spreadsheet - datasets side by side
Export 4

#¥ Mixed scatterplot

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

Il BarChart

Create gene list by data filtering...

Quality Control ¥ Correlation Matrix
[l Normalize... ¥ T-Test with custom data options
Duplicate data sets f ANOVA with custom data options
Copy data sets for pasting elsewhere r‘w‘i}; Hierarchical Cluster Analysis
Tree options... Principal Component Analysis

Do pairwise t-test combinations <<Dev. Onh>>

4] Il

& 1D Converter

(& ArrayTrack Testing,
Database Library Tool Export Help

e Select “T-Test/ANOVA”

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

43| New Exp

[ select pataset Group for T-Test/ ANOVA | Pairwise Tests.

Database Contents
¢ ANONYMOUS
§ [ Afiy_Rat_MASS5_only
o 9 Gene Lists
o W8 D0_T12_B_a D0_T12_E(Biotin]
¢ EE MAS5{DO_T12_B_a}

o M8 DO_T12_B_b D0_T12_E{Biotin]
¢ B MASS{DO_T12_B_b}

¢ B8 DO_T12_C_a DO_T12_ClBiatin]
¢ B MASS{DO_T12_C_a}

¢ M8 Do_T12_C_b DO_T1 2_C[Biotin]
¢ B MAS5{D0_T12_C_b}

¢ W8 Do_T12_D_a DO_T1 2_D[Bintin]
¢ B MABS{D0_T12_D_a}

¢ W8 D0_T12_D_b DO_T12_DiBiotin]
¢ EH MASE{DO_T12_D_b}

¢ W8 02_T12_B_aD2 T12_B[Bictin]
¢ BB MAS5{D2Z_T12_B_a}
il

[ Meaniedian Scaling, ifs=hl tv=1000.0,5=Medizn,s

[ Meaniedian Scaling, ifs=l tv=1000.0,s=Medizn,s

[ Meaniedian Scaling, ifs=hl iv=1000.0,s=Medizn,s

[ Meaniedian Scaling, ifs=h b=1000.0,s=Median,s

[0} Meaniedian Scaling, ifs=M,=1000.0,5=Wedian,s

[ Meaniedian Scaling, ifs=H =1000.0,5=Wedian,s

Assign Data Sets Into Groups

P A table is pop-up with the

* = > == g
Assignto... | Clear All Groups Swap Dyes

= SAMPLE 1| WITRO DOSING 1 } LABEL 1 ARRAYT‘T‘F’ENAMQ CHAMMEL SPECIES 1| ASSAY 1 CELLTYPE
DO_T12_B_a |DO_T12_E|/Compound_C 0132 Affy_RT-U34 One Cl In Vitro
DO_T12_ DO_T12_E Compound_C 012 Affy_RT-U34 One CI In Vitro
DO_T12_t DO_T12_C Carmpound_C 012 Afy_RT-U34 One C I itro
DO_T12_¢ DO0_T12_C Compound_C 012 ATy_RT-U34 one Gl In Vitro
DO0_T12_| DO_T12 CiCompound_C 012 Affy_RT-U34 One Cl In Witro
D0_T12_| D0_T12_OiCompound_C 012 Affy_RT-U34 One Cl Initro |
D2_T12_ D2_T12_B Compound_C 2 ug 1 Biotin | Affy_RT-U34 One C In Vitro
D2_T12_ D2_T12_E Compound_C 2 ug 1 Biotin | Afly_RT-U34 One Channe Rat Invitro  |Hepaj
D2_T12_C_a |D2_T12_CCompound_C 2 ug 1Biotin Ay_RT-U34 One Channe Rat InVitro  |Hepatocyte
D2_T12_C_h |D2 T12_CCompound_C 2 ug 1Bictin Affy_RT-U34 One Cl In Witro
D2 _T12 D a |D2 T12_OCompound_C 2 ug 1Bictin Affy_RT-U34 One Cl In Witro
D2_T12_D_b |D2_T12_OiCompound_C 2 ug 1Biotin | Afiy_RT-U34 One C In Vitro

« ]

T+

@ Library

& 1D Converter
£ Gene Library
2 Pathway Library

[l Il

{0 groups, sizes = [}

@ Tool

& analysis
A T-Test

T-Test fold changes are computed as grp 1/grp 2, S0 "up” regulation will mean grp1 > grp 2 in any further analysis.

array on the row and the
experimental description
on the column.




Step 3 — Assign arrays into groups

Select Dataset Group Assignments for T-Test F AMOYA / Pairwise Tests

Assign Data Sets Into Groups

L I ]
@ Group: ) cﬂ: _ cﬂ: == ot
Assign to New Group| JUnassign Assign to... || Clear All Groups Swap Dyes There are total
= f{ii-} | Hybridization VITRO DOSIMNG 1 | LABEL 1 |ARRAYTYPEMAME | CHAMMEL |(SPECIES 1| ASSAY 1| CELLTYPE - 12 arrays The
1 @ DO T12 B a |DO_T12_B[Compound_©C 012 |Biotin Afty_RT-1U34 Cne Channeg Rat InWitro  |Hepatooytes arrays Whose
2 @ DO T12 B kb |DO_T12 B Compound_C 012 |Biotin Affy RT-L134 One Channg Rat In%itro  |Hepatocytes .
3 % DO T12 C_a |DO_TI12_ClCompound_C 012 |Biotin | Affy_RT-U34 One ChanngRat Invitra | Hepatocytes nNname Startlng
= DO_T12_C_h |DO_T1Z2_CCompound_C 012 |Biotin Affy RT-L134 One Channg Rat In%itra  |Hepatocytes .
5 @ DO T12 D a [(DO_T12 DCompound_© 012 |Biotin Affy RT-1034 one Channe Rat In*itro  |Hepatocytes Wlth D2 are the
(5 @ DO T12 D b |DO_T12 DiCompound_© 012 |Biotin Aty RT-1L134 Cne Channe Rat InWitro  |Hepatocytes = treated Sample
7 @ D2 T12_B_a |DZ2_T1Z_B/Compound_©C 2 ug 1| Biotin Affy_RT-U34 One ChanngRat In%itra  |Hepatocytes .
2 @ D2 T2 B _h (D2 _T12_B[Compound_© 2 ug 1 Biotin Affy_ RT-134 one Channe Rat InYitro  |Hepatocytes Wh”e thOSE
9 @ D2 T2 C_a |DZ_T1Z2_CCompound_ 2 ug 1| Biotin Affy_RT-U34 One ChanngRat Initro  |Hepatocytes - -
10 @ D2 T2 _C_h |DZ_T1Z2_CCompound_©C 2 ug 1| Biotin Affy_RT-LU34 One ChanngRat Initro  |Hepatocytes Startlng Wlth
11 @ D2 T2 D a (D2 T2 DCompound_© 2 ug 1 Biotin Affy_ RT-134 one Channe Rat In *itro Hepatucyrtes_ DO are the
12 @ D2 T12_D_h |DZ_T1Z_DCompoaound_C 2 ug 1| Biotin Affy RT-L134 One ChanngRat In¥itra  |Hepatocytes =)
< I | D] controls

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

2 groups, sizes = [6, 6]

=

» Select the arrays starting with DO (treated samples,
from 7 to 12) and click “Assign to New Group”
* Repeat the above process for the 1st 6 arrays

Pay attention on
this statement and
click “next”



Step 4 — Run “T-Test” Wlth different optlons

. Select Dataset Group Assignments for T-Test f ANOWA | Pairwise Tests

Test Type ( Consistent with group selections )

T-Test
T-Test Options

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

) Pvalues from permutations: | 0 Al ® Limit to:

Filtering with a gene list

Run t-test on a predefined
gene list (see Topic 6)

Only include genes from gene list =all genes=

Gene identifiers to include

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

Data options

Subtract backgrounds when present {raw datasets onhy)

Apply logarithm to expression values

[ ] Exclude spots flagged as bad

= Back 0 Tests

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




Step 5 — Determine differentially expressed genes

T-Test Results

‘v X

File Selected-Spot All-Spots Advanced

Genbank Acc| Gene MfrID | LOCUSID | GENENAME | REFSEGQ SPOTID P Abs Fold C...|Fald ¢
1 ANIOBZY7 |AAT0B277_..|288444 Hsp108_pr... 516484 0.0006 4.1286 4128~
z AA108308 | AAI08308_..[314856 916485 0.6507 1.0548 1.054=
3 AA1D08308  |AA108308_ 516486 0.0617 1.2367 0.808
4 AMGB4837  |AABB4537_.. 2894964 Mdufha_pr.. 516487 0.0938 1.24549 0.802
5 AAGB4920  |AABB4G2G_ .. 516488 0.2648 1.2663 0.784
= AAGE4960 | AAGS4960_... 516489 0.3371 1.2892 0775
7 AABB4963 | AABB4963_. (283702 LOC2937032 516490 05633 1.0773 04928
3] AMBBS112 |AABBS112_..|293652 Mdufs8_pr.. 516491 0.1383 1.2356 0.8049
a AABBS1EZ  |AABES152_.. 254480 Medds 5164492 0.1094 1.7581 0.568
10 AAGBO3TE  |AABES3TE_.. 516493 0.4103 1.2636
11 AABBABYE  |AABBSBTE_. (304805 Mgo3aZ_pr 516494 0.0184 1.4646
12 AABESE03  |AABBSY03_.. 362862 Tral_predi... 5164495 0.3588 1.1378
13 AABBEOD3T  |AABBEO31_..|301458 Mdufz1 516496 0.14 1.2384
14 AMGBESTY  AABOESTH_..[301442 Sumaol_pr. 916497 0.9218 1.0433
= 1 2 v rr ing
1031 genes

Significance Filtering

) P Values < | |wilhuul i |V|

i) Target False Discovery Rate (FDR):

) Select # genes |hy lowest p-values | V|

Mean Channel Intensities > Bad Flags <= J

Abs Fold Change > Advanced=>

| Apply Filters | | Clear Filters |

| P-Value Plot || Create Sig. Gene List || r'\JF,l,HCA |

/' Volcano Plot

- —

 VVolcano plot results

» 123 genes have p<0.05 and Fold

Change >1.5

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

Volcano Plot
File Sig.Spots Options
"Culur by Region |v|
706 Mon-Sig
a0
| )
15— | p-sig
|
| means-sig
|
L u : ° a nat sig
: . : rmarked
|
10— |
|
= | = = i
= | n @
=] L e
=] . -
' la
L l :
i | .
| e
5 p=0.05 ) I
By
LLLY] :=|
N |
Beaiy
“;| fold cho= 1.5
1 I | 1 | 1
L 3 D z
Difference of Groups' Mean Log2 Expression Value “




Step 6 — Save the significant gene list (recommended)
T

File | Sig.Spots Ogions Database Library Tool Export Help

@Treate significant gene list... ) plor by Region | - | %{@ New Exp
<Nog ™ Diatabase Contents
123{ Library searches ] 706 Non-Sig ¢ f ANONYMOUS
Select all significant spots in other open viewers sig - o[O3 Affy_Rat_MASS_only
Clear Specially Hilighted Spots (green) ? [ Gene Lists
T p-sig MZ 123geneMASE_Faoldl 5_P0.05
ik : 32geneNarm_Fold1 5P0.05
| means-sig enerorm_Fold2_P0.05
| Topic 1:123geneMASa_Fold! .5_FP0.05
L . I . . nat sig - ? DT T s vt
' ¢ BB MASE{DO_T12_B_a}
: . - rratked - [ Meaniedian Scaling, ifs=M t=1000.0,5=Median,
| . ¢ B8 D0_T12_E_b DO_T12_B[Bictin]
e | ¢ BB MASS (DO_T12_B_b}
| [:_]| heanitedian Scaling, ifs=k f=1000.0 s=Median,s
= | = ¢ i D0_T12_C_aDO_T12_C[Biatin]
o L
= | o o ¢ B MASS{D0_T12_C_a}
2 | = s [0 Meanmedian Sealing, ifs=M t=1000.0,s=Median,s
' la + i D0_T12_C_b DO_T12_C[Biatin]
. ' i 7 EH MASS{D0_T12_C_h}
| s [ﬁl Meanftdedian Scaling, ifs=M tv=1000.0,5=Median,s
5 p=005 . :-:. & + M8 D0_T12_D_a DO_T12_D[Biotin]
e - —— — — 5 . ¢ B MASS{D0_T12_D_a}
=] [ﬁl Meaniedian Scaling, ifs=M k=1000.0,s=Median,sh_ |
: og & | o WM D0 T12 D hDO T12 DiBiotin]
g 4 [l
- b |
Py =
‘a: @ Library
b fold chg=1.5 & 1D Corwerter 2
| | L | | & Gene Library =
L =2 1] 2 ﬂ Pathway Library =
Difference of Groups' Mean Log2 Expression Value e
@ Tool
ﬂAnaIysis
0 T-Test

Create Gene List

Iz‘ Create gene list named: |Topic 1:123geneMAS5_Foldl .5_PD.05| |
Save into experiment: |Affy_Rat_MASS5_onhy |V|
Under gene list group {optional): |
Description
a. G treated samples vs B contrals; -
b.wWelch ttest (default in ArrayTrack);
c. p=0.05 and FC=1.5was used to select DEGS;
d. 123 significant genes are identified.
-




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

Individual gene annotation GO-based
and analysis Pathway analysis functional analysis

Database Library Tool Export Help

%{% Mew Exp

Eﬁ Database Contents =l
7 ANONYMOUS 1| ] SIGNIFICANT_GENMST
§- @8 Afy_Rat_MASS_only 1| mputoutput Library 6
o ] Gene Lists ;
MZ 123peneMASE_Fold1 5_P0.05 = @ |§ﬁcm Lih‘ £ Genes Proteind %2 Pathw - EGOFFA‘ (£} Orthologene
W L hentaim SR GE E* EXFIT T CNAME  |LOCUSID] FOLD | PVWALUE
L LSS LS ou b I e Cl Filtar-= mehAn - -
g LEE I neneNAG DR UINT SR S mE [ Topic 1: 123geneMASS5_Fold1.5_P0.0650 U ingenuity edicted  |288444 |4.1286 |0.0006 |
7 I Do_TTI DD 2 Topic 1: 123geneMASS_Fold1.5_P0.0/650 > GeneGo MetaCore 30072153215 |0.0038 |
v H Eﬂﬂqshﬂse{fnnfﬁgg?;negsiling, ifa=M,tv=1000.0 s=Median 5 3 Topic 1: 123geneMASa_Fold1.5_P0.0|650 alatel Tatalals HeEpdaTam Hspalh 14,8075 |0.0003
o I 00.T12.6_b D0 T12_Bigioti] 4 Topic 1:123geneMASS_Fold1.5_PO.0GS0  |ABOD3400 Daot 114027 |0.6BS6 |0.0107
i e S g 5 Topic 1:123geneMASS_Fold1.5_PO.0ES0  |AFD21935 Cdc42bpa 114116 |0.4238  |0.0184
[0 MeanMedian Scaling, ifs=i=100010 s=Median;s & Topic 1: 123geneMASS_Fold1.5_P0.0650  |AFD25670 Casph 83584 [0.2051 |0.0161
¢ W D0_T12_C_aD0_T12_ClRiotin] 7 Topic 1: 123geneMASS_Fold1.5_PO.0ES0  |AFD25670 Casph 83584  |0.4238 |0.0149
¢ BB MASS{DD_T12_C_a} 8 Topic 1:123geneMASS_Fold1.5_PO.0/GS0  |AFD31657 74 499095 |0.4841 |0.0203
[ MeanMedian Sealing, ifs=N t=1000.0 5=Median,sh | i Topic 1: 123geneMASS_Fold1.5_PO.0ES0  |AFDS1943 MNmef 58964 |0.5452 |0.0282
¢ M8 £o_T12_c_bDO_T12_c[Bintin] 1 o Topic 1:123geneMASS_Fold1.5_P0.0650  |AFD51943 Nmes 58064 |0.2628 |0.0145
¢ B MASS{D0_T12_C_h} i | Topic 1:123geneMAS5_Fold1.5_P0.0[E50 AF0B4205 Taoki 288993 |0.5626 |0.0082
[ Meanmedian Scaling, fs=N tv=1000.05=Median,s | [l Topic 1:123geneMASS_Fold1.5_PO.0[A5S0  |AJ005424 Mapk? 114509 |0.5151 |0.0082
¥ ?B%DEE;{{%‘; ?FE—T;E;}D[B'”“”] 12 Topic 1:123geneMASS_Fold1 5_PO.0BS0  |AJOD5425 Wef2d g1518  |05585  |0.0121
L irhanediton ———— Topic 1: 123geneMASS_Fold1.5_P0.0/650  |AJ223083 Ry 83574 |25679 |0.0285
| B oy = e Tapic 1: 123geneMASS_Fold1.5_PO.0ES0  |D14014 Cend 58919 (06225 (00085 |
. I . =

| [EEf 1] [ [ L¥]

T e s i s e St A R ot b A A R e A AR B e A A e e
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Step 8 — Individual gene annotation and analysis

using GenelLib
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Step 9 — Pathway analysis using KEGG
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Step 10 — GO-based analysis using GOFFA

) GenBankAcc
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Total original subrmit =867, Found =417 with GO term

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 GO
terms are highlighted as blue.



Step 10 — GO-based analysis using GOFFA (cont.)
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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.
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O-based analysis using GOFFA (cont.)
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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
in/out, export figure, etc.
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Totzl original submit =887, 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

mouse button held down.
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