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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}

@ Library

& ID Converer
8 Gene Library
ﬂ Pathway Library
H Protein Library
L
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@ Tool

| # snalysis
¥ T-Test
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[ea Pos :

é Gluality Tools H
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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

Tnwtalng Tava 3 wary! ek o e foblowng bk and this wll ot Java mtaleg!
Tavs 2 B St Ml cnyrniat

sl bk problame. Wy offer twe. Ak
Lorn 2 S v sttt (oSt mtall) Do Frogeam s you dedlacp
L 5 ioap bocad ot

Step 11 Oy bive 1o mutall sed v AsrayTrace.
Fea tan sl e ths bk i the Sy e i AsrayTrack, o et ArvayTrack place ioes on your deshtop and riart moemss when
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

@ Databaze Contents

& ® AMONYMOUS
o= [0 Affy_Rat_MASS_
o[O3 Affy_Rat_Other
o~ [ Strain_mice_two | Rename
o~ [ for training Gene Lists

Select dataset descriptions containing:

i |

Batch Import

0K Cancel

W

;Lllglgzve e Show experiment design
£ Gene Library Show dye-flip pairs Select any datasets...

% Pathway Library ERizancompiEteh

B3 Protein Library Collapse completehy

ipi 1P Library Tree options...

(%) Orthologene Library
* | GOFFA Library

Chip Libra =]

@ Tool

_ﬂ Analysis o Database Library Tool Export Help
T T-Test Sy | 41 NowExp
AR Aoy \—l

@ Database Contents
M ANONYMOUS
¢ [ Affv_Rat_MASS_onty
o= 3 Gene Lists
+ W8 D0_T12_B_a DO_T12_E[Biotin]

= P-value Plot
r'fi Hierarchical Cluster Analysis
2 Poa 1

¢ 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 | pp—

MeaniMedian gnalmg‘ ifs=M,tv=1000.0 s=Median,s|
¢ B8 D0_T12_C_bD0_T12_C[Bintin

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

¢ M8 D0_T12_D_a DO_T12_DBiotin]

— ¢ B MASS{DO_T12_0_a}

ﬂ MeaniMedian Scaling, ifs=M t=1000.0 s=Median, sl
¢ 8 D0_T12_D_bD0_T13_D[Biotin]
¢ BE MASS{DO_T12_0_h}
|ﬁ| MeaniMedian Scaling, ifs=M tw=1000.0 s=Median, sl

+ W8 D2_T12_B_a D2_T12_B[Biotin]

12 arrays are highlighted. BRED. ... ——

@ 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 / AMOWVA | Pairwise Tests

Assign Data Sets Into Groups

1]

L]

L I
@ Group ) i E_ c"}' == oL
Assign to New Group| Jnassign Assign to... | Clear All Groups Swap Dyes
%[W |A Hybridization a‘ﬁTRO DOSING 1 | LABEL 1 |ARRAYTYPENAME | CHAMMEL |(SPECIES 1| ASSAY 1| CELLTYPE
SF Filter= |~ |
1 @ DO_T12_B_a |DO_T1Z_B Compaound_©< 012 |Biatin Aty RT-1134 One Channg R at InWitro  |Hepatooytes
z @ DO_T12_B_ b (DO _T12_B[Compound_© 012 |Biotin Affy_ RT-134 One Channe Rat In%itro  [Hepatocoytes
3 @ DO T12 C_a |(DO_T12_CCompound_© 012 |Biotin Aty RT-1134 One Channg Rat InWitro  |Hepatocytes
4@ DO_T12_C_h |DO_T1Z2_CCompaund_C 012 |Biatin Aty RT-11134 One Channg Rat InWitro  |Hepatooytes
5 @ DO _T12_ D a [(DO_T12_DCompound_© 012 |Biotin Affy_RT-1134 One Channe Rat In%itro  [Hepatooytes
G @ DO_T12_D_h |DO_T12_DCompound_© 012 |Biotin Aty RT-1134 One Channg Rat InWitro  |Hepatocyted =
7 @ D2 T12 B a |DZ2_T12_B/Compaound_©C 2 ug 1| Biatin Affy RT-U34 One Channg Rat Inwitro  |Hepatooytes
& @ D2 T2 _B_ b (D2 _T12_B[Compound_© 2 ug 1 Biotin Affy_RT-134 One Channe Rat In%itro  [Hepatooytes
g @ D2 T12_C_a |DZ_T12_CCompoaund_C 2 ug 1| Biatin Affy_RT-134 One Channg Rat InWitra  |Hepatooytes
10 @ D2 T2 _C h (D2 T2 GCompound_© 2 ug 1Biotin Affy_RT-134 One Channe Rat In%itro  [Hepatooytes
11 @ D2 T2 _D_a (D2 T2 _DCompound_© 2 ug 1 Biotin Affy_RT-134 One Channe Rat In%itro  [Hepatocoytes
12 @ D2 T12_D_h |DZ_T1Z2_DCompoaund_©C 2 ug 1| Biatin Affy_RT-1U34 One Channg Rat I Witra Hepatnm,rtesz

2 groups, sizes = [, 6]

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

I

» 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

There are total
12 arrays. The
arrays whose
name starting
with D2 are the
treated sample
while those
starting with
DO are the
controls

Pay attention on
this statement and

click “next”

6




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

Select Dataset Group Assignments for T-Test / 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 All  ® Limit to:

Filtering with a gene list

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

Onby include genes from gene list =all genes:=

Gene identifiers to include

Genbank Acc Gene Mifr ID LOCUSID [ | UNIGENEID GEMEMAME
[ | 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.

v




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
L e TR 1 Tapic 1: 1230eneMASS_Fold.5_P0.0/650 b Ingenuity edicted 288444 |4.1286 |0.0006
7 M8 D0_TT B ooy 2 Topic 1: 123geneMASS_Fold1 5_P0.0/650 300721 (53215 |0.0038
o BB MAS5(DO_T12_E_a) "> GeneGo MetaCore
Iﬁl Meani&edia_n gcaling ifs=hl tvm] 0000 5=Median < 3 Topic 1: 123geneMAS5_Fold1 . 5_P0O.0[G30 FRSYEO0S HepaTarHspalh 149075 |0.0003
¢ | D0_T12_B_h D0_T12 B[Bio'tm] ' o ' 4 Topic 1: 123gensMASS_Fold1.5_P0.0/650 AB003400 Daol 114027 |0.6656 |0.0107
o E Emss_{o_u T2 B E} 5 Topic 1: 123geneMASS_Fald1.5_P0.0/G50 AF021935 CdcdZhpa 114116 |0.4238 [0.0184
[ MeanmMedian Scaling, ifs=N,v=1000.0,5=Median,s & Topic 1: 123geneMASS_Fold1.5_P0.0/650 AFD25670 Caspb 83584 [0.2951 |D.0161
¢ I DO_T12_C_a DO_T12_C[Biotin] T Topic 1: 123geneMASS_Fold1 .5_P0.0/G50 AFD25670 Casph 83584 (04238 |0.0149
o BH MASS{DO_T12_C_a} a Topic 1: 123geneMASS_Fold1.5_P0.0/650 AFD31657 Zfpad 499095 [0.4941 |D.0203
[ MeaniMedian Scaling, ifs=1,tv=1000.0,5=Median,s a Topic 1: 123geneMASS_Fold1 .5_P0.0/G50 AFD51943 Mrres 58954 |0.5452 |0.0282
¢ M8 D0_T12_C_b DO_T12_C[Bintin] 10 Topic 1: 123geneMASS_Fold1.5_P0.0/650 AF051943 Mmeh 58964  |0.2628 [0.0145
¢ H %SS{DU_H 2o _ 11 Topic 1: 123geneMASS_Fold1.5_P0.0/650 AF084205 Taok! 286993 |0.5826 |0.0092
- DDE_]H"E"E;”‘M;[S@;S;?')'EQ-t'_fS‘N-“’=1”””-“-S—ME["S”-S 12 Topic 1: 1230eneMASS_Fold! 5_PO.OGS0 | AJO05424 Mapk? 114500 |0.5151 00082
¥ &= EﬂAss_{D_Da S [Btot 13 Tapic 1: 123geneMAS5_Fold 5_POOBS0 | AJO05425 Mef2d 81518 |0.5585 |0.0121
a2
y [ MeaniMedian Scaling, fs=N,=1000.0,s=Median 5 14 Topic 1: 123geneMASS_Fold1 5_P0.0/650 AJ223083 Ry §3574 (25979 |0.0285
o W8 D0 T12 D Do T12 D[Biénm ' ' = 15 Topic 1: 123geneMASS_Fold1 5_P0.0/650 014014 Cendi 58919 |0.6225 |0.00B5
l,l, ..................................................................... “ [ | | " T i Tv]
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Step 8 — Individual gene annotation and analysis
using GenelLlib Link to other pub
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Step 9 — Pathway analysis using KEGG

the up- and down-regulated genes
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Step 10 — GO-based analysis using GOFFA
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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.
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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. 14



Step 10 — GO- 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
infout, export figure, etc. 15



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



