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jawvascript:handle Tool('fcgi-binft-rex.cai', null,' TwaClasses");




Different scenarios

GEDPAS b

Gene Expression Pameen Anatysis Sume For GEPAS v4.0, yi
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* Differential Expression : form

[# On-line examples

AT T MultiClasses  Correlation  Survival Time/Dosage series

Select file from your computer

or select file from the server
Gene expression file




Gene normalized intensities

Gene names or gene 1dentifiers

Microarray information
In an independent text file

Using special lines and reserved words within the
text file containing gene intensity measurements



Normalized Data

=« Tab delimited file with numerical values
(intensity)

= Genes 1n rows — samples in columns

= No class assigned to the samples (arrays)

genel 1023 8.98 10,41 1055 10.65 9.69

geneZz 1051 8.94 10,65 10.63 10.43 10.35

genes  8.80  10.02 9.89  11.03 10.21 10.77

gened 10,25 1083 8.94 1016 10,489 10.48




Input: data entry (2/4)

File with ID and

intensity Class file
measurements

FCOLASE  clamaA  claseBE  classA  class®  claesE  clased
genel 10.232 9.98 10.41 1055  10.6%5 9.69
gene 10.51 9.74 10.65 10.63 10.43 10.35

gened g.89 10.02 9.88 11.02  10.21

Intensity file with
special line for
1= mICrOarray CIaSS

gened 10.25 10.83 8.94 1015 10.49

classf classA classB  classA
genel 10.23 9.98 10.41 10.55 10.65 Q.69

gJenez 10.51 9.74 10.65 10.63 10.43 10.35
Text fileS gJene3 9.89 10.02 0.89 11.03 10.21 10.77
tab delimited gened 10.25 10.82 2.094 10,16 10.49 10.46

=1 =



Reserved words
#NAMES
#CLASS
#INDEPENDENT VARIABLE
#TIME VARIABLE
#CENSORING VARIABLE
#CONTIN
#SERIES

Comment lines #

Better do not use empty lines, spaces, weird symbols
or funny characters ...



Array names

genes

Arrays

Tab separated file

/\
#NAMES | col1 |col2 [col3 | cold4d col5 col6 col7
YGR138C | -1.23|-0.81 {1.79 | 0.78 -0.42 -0.69 0.58
YPR156C | -1.76|-0.94 |[1.16 | 0.36 0.41 -0.35 1.12
YOR230W | -2.19/0.13 [0.65 | -0.51 0.52 1.04 0.36
YALO18C | -1.22|-0.98 |0.79 | -0.76 -0.29 1.54 0.93
YBR287W | -1.47|-0.83 |0.85 | 0.07 -0.81 1.53 0.65
YCLO75W | -1.04|-1.11 |0.87 | -0.14 -0.80 1.74 0.48
YDRO55w | -1.57|-1.17 |1.29 | 0.23 -0.20 1.17 0.26
YOR358W | -1.53|-1.250.59 | -0.30 0.32 1.41 0.77
YBROO6W | -1.76|-0.72 |0.13 | -0.01 -0.23 1.30 1.28
YBR241C | -1.39|-0.42 |-0.08| -0.29 -0.65 1.85 0.98
YCRO021c | -1.52|-0.99 |0.26 | 0.04 -0.42 143 1.19
YCRO61W | -1.57|-0.39 |0.33 | -0.54 -0.51 1.59 1.09
YDLO24c | -1.27|-1.14 |0.57 | -0.30 -0.47 146 1.14
YDR298C | -1.49|-0.87 |0.41 | -0.47 -0.25 1.38 1.29
YER141w | -1.69|-0.60 [0.00 | 0.41 -0.62 145 1.05




Results (1/2)

q E p A S v;:iE;ng the new GEPAS 4.0, prey
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II‘ Help | Send comments

§ Differential Expression : results

=] Output results
[ Differential expression for test (ttest, order by statistic) © t_rex_out.txt

[ Differential expression for test (ttest), order by input genes : t_rex_diff.txt

‘\

[# Graphical representation for the differential expression test {ttest) : image.7681.png

El Send results to...

# send to FatiScan

Raw data

Job dif.expression_trained
Input parameters

Output file, ordered genes
(Parameter estimates,
p-values,
adjusted p-values)

[# Send to FatiGO+ / Compare \

Redirect output to
Babelomics

™~ Graphic display of results

Ordered genes



JALGORTTHM,
#DESCRIPTION

202053_s_at,
214959 5_at,
218781 at.

217826 _s_at,
218363 at.

210018 x_at,
204987 _at,

211024_s_at.
202974_at.

205408_at.

220075_s_at.
202809_s_at.
219321”a%,

203357_s_at,
200793_5_at,
218582_at,

200749_5_at,
200137 s_at,
201303_at,

207891 _s_at,
214541 s_at,
202453 _s_at,
221025_x_at.
36564_at,

216033_s_at.
220448_at.

212872_5_at.
219753 at,

201504_5_at,
214879 x_at,
200006_5_at,
200013 x_at,
208016_s_at,
208983 s_at,
217094_s_at,
205836_s_at,
206900_x_at,
206953_s_at.
208909_at.

217976_5_at.
204160_5_at,

We perform one hypothesis test for each gene 3

There is an increased chance of finding false
positives

We need to adjust p-values to control

1-

test

genename,

o O T T T O o o O N N I S N A LN N R T NT - )

3181490898,
464451313
4458657663,
3622069359,
3234291077
2867088318
2838191986
2732758522
1229920387,
981192112
8982396126,
8225498199,
7909583582
7074847221,
B667556763,
6330182854,
6125841141,
6005442772,
605017662
5465116501,
5411777496,
4760904312
4758839607,
4685564041,
4133515358
38676548,
3519635201,
3236727715,
2745676041,
2481431961,
234023571,
1964502335,
1860127449
1770939827,
1725201607,
1524200439,
1388754845,
093146801,
0697126388
037735939,
034406662

statistic,

8.70168e-05,
0.0002751968,
0.0002824585,
0.000318031.
0. 0003360978,
0.0003542212,
0.0003556811.
0.0003611098
0.00044873,

0.0005524518,
0.0006247507.
0. 0006995474,
0.0007335332
0. 0008320683,
0.0008851652,
0.0009305915,
0. 0009614255,
0. 0009655064,
0. 00097262,

0.0010639882,
¢]
¢]
<]
<]
<]
<]
<]
o
o
o
o
o
¢]
¢]
¢]
¢]
¢]
[¢]
<]
<]
<]

0010727592

0011861788,
.BOL186558,
0012001048,
.BOL3075777.
0013628242,
0014391437,
0015044184,
.D016252496,
0016944702,
0017327255,
0018390272
. BO1BE9TE06,
. DO1B964506,
. 0019102835,
. 0019724001,
. 002015447,
. 0021682302
. 0022512004,
. 0023698353,
. 002382558,

pvalue, fwer.holm

L
L
1
1
1
1
1
L
L
L
L
L
L
L
L
L
L
1
1
1
1
1
L
L
L
L
L
L
L
L
L
L
1
1
1
1
1
1
L
L
L

[cR-EoR-N-Nol-l-Nololo ol ool ol ool ol ol o olo i~ Nol oo ol oRo R ol ol ol ol ol ~JoNo Rl o N o]

343339444351 25,
343339444351 25,
34333044435125
34333044435125
34333044435125
34333044435125
34333044435125
343339444351 25
343339444351 25
343339444351 25
343339444351 25
343339444351 25
343339444351 25,
343339444351 25,
343339444351 25,
343339444351 25,
343339444351 25,
34333044435125
34333044435125
34333044435125
34333044435125
34333044435125
343339444351 25
343339444351 25
346881258832855,
346881258832855,
348814934271717,
348014934271717,
358962494968317,
362351460441 905,
364248323740566,
36515464821 6477,
365154648216477.
365154648216477.
365154648216477.
365154648216477.
365154648216477.
3651546548216477.
365154648216477,
365154648216477,
365154648216477,

fdreH

qualue

LR 00000REREREREREEERER00000LEEER22R2200

257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
257000064057149
259651220408837
259651220408837
261173488609104
261173488609104
268694394771003
271231138970159
272650999103575
27332041 0664490
27332041 0664490
27332041 0664490
27332041 0664490
27332041 0664490
27332041 0664490
273328410664480
27332941 06644590
27332941 06644590
27332941 06644590

FWER (family-wise error rate)

FDR (false discovery rate)

Ordered genes and ordered arrays

L
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& £
IJJJJJJ“JJJJJJJJJJJJJJJJI
didEddddddfdEddddgdgd
L R - e = NI T I = N R R N
RS TEEEBREERIEERER550
i S8 8 89084888
statistle PR inden. G BGBBRBEB3B3838232853833
179356002808 0.0000000000
19.58741731644  0.0000000000
13.1997337341 00000000000
124747247696 00000003183
11.5145773193 0. 0000006685
11.4216804504 0. 0000006685
LOWBOZTO30063 00000014180
107027330399 0.0000017503
10.6697702408  0.0000017505
106382865906 0.0000017505
10.5206089020  0.0000019312
104592081339 00000020890
100924797055 00000033425
9.4096002573 0.0000085257
9.0451522251 0.0000147959
8.96094 70367 0. 0000150185
8.8560709000 0. 0000155185
58040170670 0.0000197473
5. 7017526627 00000223549
8.6232976013 0.0000249987
8.5176752608 0.0000236402
§.3229513165 0.0000357959
§.3116755401 0.0000397999 i A7 2
§.1936452920 0.0000453373 AT - p
8.1460027690 00000475513 Pe4 2
=7 092710495 00001001143 G i ~
-7.65015321d4d  0.0000970752
-7.6674208641  0.0000936455
=7 803732109 00000773391
—7.8614083500 00000693502
-7.8673748970  0.0000693502
-7.9134545326  0.0000633319
0136632919 00000562027
0251417160 00000962027
£.1587533051  0.0000478527
-8.2072496414  0.0000459147
-8.2087267903  0.0000459147
-8.5290422440  0.0000286402
=8.7823400497  0,0000189061
-8.9635057449  0.0000155185
-9.1667671204  0.0000124413
-9.4096049072  0.00000852957
95619974136 0.0000071093
-9 8639066696 00000071093
-9.8849391937  0.0000044565
-10.1820621490  0.0000030145
-11.6423616651  O.0000005571
=13.4801502228 00000000000
-1d4.3733501434  0.0000000000
-16.1598052973  0.0000000000
— , _—
-3 -z -1 0 z 3

The scale is presented in sigma units.

214079 _at
206509_at.
204667 _at
215211 _=_at
219736_at
212458_at
208619_at.
208763_s_at
214451 _at
213143 _at
208997 _z_at
214243 _s_at
204942 _s_at.
219809 _at
206346 _at
ZEOLIZ_x_at
203740_at
2122156 s_at
220964 _s_at
211621 _at
217284 _x_at
211682 _x_at
217276 _x_at
205995 _at
Z17930_z_at
204060_s_at
222039 _at
221510_s_at

219497 _s_at
205309_s_at
204061 _at
204835_at
202854 _at
221505_at
209645 _x_at
209337 _at
213564 _x_at
202074 _s_at
201030_x_at
Z09786_at
200973 _s_at
200972_at.
202234 _s_at
205044 _at

209757 _s_at
202579 _x_at



Two class comparison



Two class comparison
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|[ Browse... | (clean testbosx

the genes
ST —— (o) according to a

or =elect file from the server | |[ Browse... ] (olean tesdt bosd

Gene sxpression fils

Sample info file

[claszes, indep., time, censored..) o erter your deta Stra i g htfo rWa rd

el & biological
Elayies L] .
o e 1= meaning
CLEAR test | O
CLEAR

Significance level IlD.DS

Standardize I
Image parameters Rowes I 100 |
scale || 343~

Jokb name hwoclazses




Two class comparison
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* CLEAR test
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t - test for a gene
expression

For each gene, we check if its mean expression
is equal or different across the two classes

H .

o Ji1 = Jig Null hypothesis: the mean

expression is equal n both groups.
H: 1 7 Ha

Mean in group 1
_ _ . —Meaningroup 2
Y — Y
— Estimation of the
L
W/ stIN| + 52/ Ny variability of the

differences

il




Under the null hypothesis

density

frequency
0.3 04

0.1

0.0




Under the null hypothesis

density

frequency
0.2 0.3 04
|

0.1

N




Under the null hypothesis

density
d h
AL
= i b
p-value g
(area) ] 5
i
] ! /
-
; x
- b
[ I I I I I
6 4 2 4

Rejection region !
Confidence region

Distribution
function



It we reject when p-value < 0.05 there 1s a 5%
chance of getting a false positive

On average

It you test 100 hypotheses 5 will be false positives
(appear significantly wrong)

If you test 10000 hypotheses 500 will appear as
false positives

Multiple testing correction is needed



Two class comparison

- E:

& =

= =

CEUIERNOEEE eSSyl BN EeR B ERERREREEEE a0
E R e R R R R S R P D B E R E R RS EEEEEEEEEEER DR R R D
statistic FOR indep. R I L A O
6.9674601555  0.0000015067 [ [ ] [ ] [ ] [ ] [ ] [ ] [ [ [ T 1 200524 _at
6.1356539726 00000152262 NN L[ 200934 _at
5.8151941299  0,0000355350 [ ] || 200822_x_at.
5.6806306839  0.000044853d || || 200600_at
5.5301593704 00000604003 [ ] [ ] 200067 _x_at.
5.5140462585  0.0000615083 ] 200755_s_at
5.3617539406  0.0000804774 [ ] 200827 _at
5.3195069351  0.0000293393 200632_s_at
—5.9236125946  0.0000274516 200747 _s_at
-6.1614642143  0.0000152262 200863 _at
-6.59957919569  0.0000042837 200011 _s_at
—7.5304074267 00000002054 200711 _s_at
—7.7722463608  0.0000001729 200810_s_at
-8.0456933975 00000000955 200811 _at
-5.2993801754 00000000741 200804 _at
-10, 2044860458 O . OO0OO0I000 200670_at
[ | B
-3 -z -1 0 1 2 3
The scale is presented in sigma unitz.

FALGORITHM t=test
#DESCRIPTION genename statistic pvalue fwer.holm fdrBaH gvalue
200824 at 6.0674601555 1.B3e-08 #.9487e=06 1.506Te=-06 5.74859921705511e-0T7
200934 at 6.1356539726 2.774e=07 0.0001348164 1.52261777777778e=05 5.8093312306414Be-06
200822 x at 5.81519412949 7.924e=07 0.0003835216 1.55859636363636e=05 1.35773174950655e=05
200600 _at 5.68063068830 1.2305e=086 0.000593101 4.48834285T714286e=05 1.71246327964733&=05
200067 _x at 5.5381593704 1.9592e=08 0.0009384568 6.04903e=05 2.3079212266504%92=05
200755 s at 5.5144462585 2.1167e=08 0.0010117826 6.150B811764705%e=05 2.34678109213897a=05
200827 _at 5.3617539406 3.4799%9a=08 0.0016564324 5.047T74e=05 3.452036309824@=-05
200632_s at 5.3155069351 4.0441e=06 0.0019209475 %.9889%27e=05 3.B811132802244682=05



Redirecting to
Babelomics
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E| Continue processing...

Send to FatiScan
“ou can send your list of ordered genes to FatiScan

[ Send to FastiScan ]

A Send to FatiGo+ [ Compare
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Multi-class comparison



Multi-class comparison

Mozilla Firefox

File Edit Wiew Hiskary EBookmarks Tools Help

/IJ} |_£I http:/ffgepas.bicinfo.cipf.esf

=[P [El[eoo- =Y
-~
[ cntine examples |
TwoClasses Coarrelation Survival Time/Mo=sage series
(]
Select file from your computer | |[ Browse... ] I t I S n Ot CI ea r
or =elect file from the server | |[ EBrowse... ] lelean textbosxd
Fene expression file
of erter your data OW to
Select file from your complter | |[ Browse... | a rra n e
or zelect file from the server | |[ Browse. . ] clean tesdbas
Sample info file
(classzes, indep .| time, censored. )
or erter wour data g e | l eS y
(]
Anova I (O] th n
Test CLEAR test e I r a e r
CLEAR o I O
Significance level I|D.05
o= | dCrossS
Image paramesters Rowes I 100 |
Scale I S3A3
Job mame § | multiclazses CI a S S e S
e | 1
GEPAS, 2002-2007, Bieinformatics Department, CIFF, Awda. Autopista del Saler 16, 45013 Walencia, Spain, ] + 34 96 328 96 S0
Cods? -/ L

jawvascript:handle Tool('fcgi-binft-rex. cai', null,' TwaClasses");




~value F

significance
diff.expr

GSHRERTS

canzsgay | APoerine

GSH2E910

GSHREETL

GSM2EE80

GshEgsz

[e= i)

GSHEEESS

Gatizsass [Rasal

0325835 | 1uminal

GahzEg1d

0000000001
0000000001
~0000000001

1

non. significa

0.9913643516
0.9914587661
0.9918757722

non,signd Fica
non.significa
non.signd Fica

. non.sienifica
0.8825025412  non.significa
0. non,signd Fica
0.8327321463  nen.sisnifica

0.9931409763

fon $1gniF ica

0.

non.signif ica

0. non . significa
0.9942679627  hon.significa

. non.significa
0.9944710135  non.significa
0.9996749614  non.significa
0. non . significa
0. non.signd Fica
0. non.significa
0.8950837741  non.significa
0. non,signd Fica
0.8354455716  nen.sisnifica
0.995562134  hon.significa
0.0957381960  non.sienifica
0. non.significa
0 non,signd Fica
0. non.significa
0.9961756134  hon.significa
0.9965347521  non.significa
0.0365773688  nen.significa
0 non.signd Fica
0.0966836113  nen.sisnifica
0.9963115405  non.significa
0.9971651248  non.significa
0. non . significa
0.9974981747  hon.significa
0.0977053875  nen.sisnifica

. non.significa
0. non,signd Fica
0.0373476565  nen.sisnifica
0.9980253142  hon.significa
0. non.sienifica
0. non.significa
0. non,signd Fica
0. non.significa
0.9985686341  hon.significa
0.0986354967  non.significa
0.0383486313  non.significa

0.9994804612

fon $igniF ica

019998233031

non.signi fica
non significa

The scale is presented in signa units.

204667_at
209799_at
214404 7% _at.
2124d1_at
215497 _s_at.
206827_s_at.
204067_at
206155_at
209757_s_at.
221880_s_at.

208763_s_at.
209786_at
_at

218796 _at
203513 _at
_ad

213627 _at
218997 _at
205156_at
221113 s _at.
206270 at
213933 _at
216117_at
206464 _at
_ad

214111 at
210937_3_at.
216763 at

201441 _at
211399_at
221343 at
220466 _at
_ad

_at
216093_at

* ANO
* CLEAR

F-test and KnovmVar test
Dataset: 22283 genes
Significance level: 0.001

/

B 12237 Ftest nonesignificant

I 2243 F-test and Knownvar test significant

I 803 F-test sigrificant

.

.

.
.
*
.
.
3

T T T T T T
z0 40 1] &0 100 120

Test for differential expression and variability
Dataset: 22283 genes
Significance level: 0.001

@

/

B 17167 non-cifferentialy expressed
[l 1672 Diffsrentialy sxpressed (normal variabiity)
[ 2132 Diffsrentialy srpressed (high variablty}

[ 1112 Morsifferentialy sipressed chigh variakilty)

1z0




Multi-class comparison

o
f= —
=1 [
P — f=
o g —
[=] L] =
o i =1
i = —
ICO 03w P 0 C>"‘—| L I o v I VI o I T T e w e Y I o LY e N"v e e o I T T T Y e o IO L T Y o T e = o = T B R o
P 0D 00 00 & o [ 0D 0D 00 00 00 h Ch Ch h & O O O O D WD WD WD P e e P P P P e 0000 T O O h D D D Do
s N O« I v < O = QI = R s o o e o v o o o ' ' i s s s )
B o o o o o o Y o o Y Y Y Y i Y m x  i J i  im  i J in  in J Yn
L I I Y B Y B O Y I I Y I Y Y Y O Y I Y I Y Y N Y I Y Y O Y I Y I Y Y I I I Y I Y I Y Y O Y I Y I I Y I Y I Y O Y I Y I I Y I Y I Y Y B Y I Y Y (Y I Y Y
statistic FOR indep. PR R R R
60.1657371521 00000000000 [T T T 8] [ ] [ ] [ ] [ T 1 [ zo0570_at
22 GOBH0E0EES 00000132163 T 11 L [ [ [ | [ HEEE [T T 111 [T T 111 [ ] [ | z00711_s_at
213480644226 00000132163 | | | [ ] HEEE HEEEN [T T 111 [ 200600_at.
21.6880340576 00000132163 [ | [ | [ | ] [ ] | | 200632_s_at
21.6211738586 00000132163 ] [ 1 [ | | [ | 200663 _at.
214214591950 00000132163 [ | [ ] [ ] [ ] [ ] 200011 _5_at
174295234650 00000955033 [ 1 200054 _at.
16.2857821195  0.0001669530 || 200052_5_at.
16.0835132599  0.0001674398 [ | [ ] 200756_x_at.
15. 7001628576 00001590423 200747 _5_at
153577203751 00002105377 200067 _x_at.
150112237930 00002261545 200612_5_at
149641923904 00002261545 | 11 20060¢_5_at
141373710632 00003275000 [ | 200605_5_at
14 156 07 0 (OTED = s
. 0, 8ddE751148 [ | [ | =
0.1734239757  0.5797045773 ] [ 11 200760_5_at
0.1652399395  0.3337795518 | | .
01614412665 0.5340254227 _
0.1322925240  0.9053479414 _
0.1212920249  0.9136511050 ] [ ] 200732_5_at
0.0789254382  0.9473515092 _
00755696893 0.9473515092 ] | | | 200740_5_at
00745450035 0.9473515092 200023_5_at
00694068670 0.9459655198 || | 200045_5_at.
00610615499 0.9535420002 1 200655_5_at
00465730107 0.9539553697 [ | 200672_%_at
0.0328322239 09742622210 _at
0.0180959369  0.95953503695 [ | | | | 200019_5_at
0.0035455255  0.9954607355 [ 1 200683_5_at

=3 -2 -1 ) 1 2 3
FALGORITHM Anova
#DESCRIPTION Jenernames statistic pvalue fwer.holm fdrBH gvalue
200670_at 60.1657371521 0 0 0 i
200711_s_at 22.6084060669 1.451e=07 4.30947e=05 1.32163e=05 3.37446000852385e=06
200600_at 21.B8480644226 2.136e=07 6.32256e=05 1.32163e=05 3.374460908523B5e=06
200632_s_at 21.6880340576 2.319e=07 6.84105e=05 1.32163e=05 3.374460908523B5e=06
200663_at 21.6211738586 2.4e=07 7.056e=05 1.32163e=05 3.37446090852385e=06
200011_s_at 21.421459198 2.66le=07 7.79673e=05 1.32163e=05 3.37446000852385e<06
200054 at 17.429523468 2.321e=086 0.000677732 9.8B0B2857142857e~05 2.522B293666238%9e<05
200052 s at 16.2887821198 £4.482% <06 0.0013045235% 0.00016698B025 4.26363326009628e=05
200756 _x at 16.0835132599 5.056%e<06 0.001466501 0.0001674395777777748 4.27516256252393e<05
200747 s at 15.7001628876 6.3437e<06 0.0018333293 0.00018904226 4.82673453560378e<05
200067 _x at 15.3577203751 7.7826e=06 0.0022413888 0.0002108377090509049 5.3832283420473e=05
200612 s at 15.011223793 9.588% =06 0.0027520143 0.000226154492307692 5.77430516543485e=<05



Gene expression related to
a continuous variable:

Correlation and Regression




Gene expression related to
a continuous variable

%3 GEPAS 4.0 - Mozilla Finefox
File Edit Wiew Hiskary EBookmarks Tools Help

@ - - @ /IJ} |_£I http:figepas.bicinfo.cipf . es) | "'l D‘] |*|G00g|e

B3

| On-line examples |

TwoClasses MultiClas=es

Survival Time/Losage series

Select file from your computer | |[ Browse... |

or zelect file from the =erver | "_ Browse... ] folean et bax) E p 1
Gene expression file // X reSSIOn

of erter your dats 4/ d ata

Select file from your computer | |[ Browse. .. ]

or zelect file from the server | "_ Browese... ] clean text bosd

Sample info file
(olasses, indep. time, censored. )

or ertsr your data \

\ .
o — Continuous
EArS0n's Corre !Dn I (O] .
T el Variable

Standardize I

Image paramesters Rowes I 100 |

scate |33 = #INDEPENDENT_VARIABLE

Job name fl|correlation

GEPAS, 2002-2007, Bisinformatice Depatment, CIFF, Awda. Autopista del Saler 16, 45012 Walancia\Spain, = + 34 96 328 96 80 0

jawvascript:handle Tool('fcgi-binft-rex. cai', null,' TwaClasses");

r:.' start 2007 _10_cambridgez EY DifferentialzensExpr. .. ¥ GEPAS 4.0 - Mozilla Fi. ..

Assessing linear
relationships
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gene expression

-10

concentration

10

genel slope



gene expression

-10

concentration

10

genel slope



gene expression

Regression

concentration

gene1 slope
gene?2 slope
gened slope



[¥u) o = o ] [u)
'] w [in ) w - r-
' = f"'J" = \D" - |""\-II [=y] I.L_.\" [u) N" o ﬂ'l

g - 4+ =+ = 0= =g 0o

SRS R BT P lati fficient

Lr I O R B I B o B S B I 0 |
correlation FOR indep. E@EEEEEEE@EE earson Corre a |On Coe ICIen
0.9105035345  0.43T3670555 203455 _s_at . . .
0.B007145791  0.4303670585 Z02360_at ° S I t ff t
0.8372726903  0.43T3670555 219280_at pea rl N a n CO rre a IO n COe ICI e n
0.8403834930  0.5E34735346 203037 _s_at
0.8422747717 05334735346 211931 _=_at . .
0.8309792576  0.AE3473A346 219081 _at o L| n ea r re reSS | O n
0.5309314115  0.533d735346 202335_at
0.8343947830  0.60R2435353 212931 _at
0.5314065536  0.6052435353 201300_s_at
0.8215356742  0.6EEA00A347 203231 _s_at
0.3150426855  0.BE63005347 | Z1863d_at
0.5147626758  0.6EGEE00A347 Z06220_at. A k d
0.8007007378  0.GE63005347 /\_ 213375 _5_at rrayS ra n e
0.8070370195  0.GEEE00R347 216199 s_at
0.8063093404  0.6E63005347 Z10592_s_at d . t th
~0.84F6443538  0.5B3473A346 203479 s_at
-0.8459119570  0.58334735346 221684_s_at a CCO r I n g O e
-0.8464619813 03473346 Z045AL_s_at
-0.53435656045  0.5334735346 207242_s_at .
-0.8512717666  0.FE3473A346 214018 _at | n d e pe n d e nt
-0.8533514550  0.58334735346 208414_s_at
-0.8543459922  0.FE3473A346 217238 _s_at .
-0.3545919663  0.58334735346 Z16193_at
-0.8565231411  0.FE3473A346 Z070R7_at. Va rl a b I e
-0.8602930158  0.5334735346 220976_s_at
-0.8710749326  0.FE3473A346 213427 _at.
-0.8740763627 058334735346 207074_5_at
-0.8029720706 04393670585 204380_s_at
-0.8046411551  0.4333670555 221360_5_at
-0.8975137378  0.4393670535 211617_at, ( ;e n eS ra n ke d by

[ | .
T correlation to the

continuous
variable

The =zcale iz prezented in sigma units.



Redirecting to
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E| Continue processing...

Send to FatiScan
“ou can send your list of ordered genes to FatiScan

[ Send to FastiScan ]

A Send to FatiGo+ [ Compare

B3




Survival data



Survival data

2 GEPAS 4.0 - Mozilla Firefox

File Edit Wiew Hiskary EBookmarks Tools Help

<IE| = = @ /IJ} |_£I htkp: figepas. bioinfo. cipf . esf |'| D] |v| |‘-&]

R

”~

| On-line examples |

_» Expression

TwoClasses MutiClasses Zorrelation Time/Mosage series
Select file from your computer | |[ Browse. .. ]
or select file from the server | |[ Brovese... ] (clean text-bo

Gene expression file ~ S u rViVaI ti meS &

or erter wour dats

Select file from your computer | |[ Browse... ] Cen SO ri ng i nd icator

or =elect file from the server | |[ Erowvese. .. ] (clean te (CF]
(classes, indep. tme, Sansored.. / #TIME_VARIABLE
or enter your data
! #CENSORING_VARIABLE

Test | cox | @&  —
Standardize I ‘ OX
Image parameters Rows I 100 |

e proportional
hazards

.
GEPAS, 2002-2007, Bicinfarmatics Depatment, CIFF, farda. Autopista del Saler 16, 45013 Valencia, Spain, | + 34 96 328 96 20 reg reSSIOn
f—
R — m
PRINCIPE FELIPE ~TITINB O e

CENTRO DE INVESTIGACION

™ Z007_10_cambridgeZz EY DifferentialzensExpr. .. ) GEPAS 4.0 - Mozilla Fi...




Jdz

Survival data

43

la

45

J6

47

45

49

Column 11 |4 .5

Column 2

Column 12 {=2.5

Column 3

Column 13 3.5

Column 4

Column 14 {4 .5

Column 5

Column 15 5.5

Column &

Calumn 16 5.5

Column 7

Calumn 17 7.5

Column &

Column 13 5.5

. Column 1 |4

Column 2

Column 19 a5

Column 10 410

Column 20 10,5

200021 _at
140a_i_at
200037 _s_at
ZO00Z9_at
200067 _x_at
200045_s_at
200005_s_at
200061 _s_at
1294 _at
200049_at
200029_z_at
200079_z_at
200070_at
200013 _at

200056 = _at

* Cox model coefficients
* Estimate for the statistics
* p-values

Arrays ranked
according to the

coef ., FOR indep.
1.05496390356 0.0199633454
1.0d416244579 0.0199633454
1.0634563969 0.0199633454
1.0222466545 0.0199633454
0.8524279855 0.0199633454
0.9422752797 0.0199633454
1.0426863180 0.0199633454
096365842745 0.0199633454
0.9030309494 0.0199633454
1.113999145¢ 0.0199533454
0.8838951094 0.0199533454
1.2092862950 0.0199533454
1.0202189721 0.0199533454
1.2263452109 0,.0199633454
Q583062 7AE (0] 0053340
-0 1866367531 0.8870996937
00985053717 0,8870995937
-0.1099926592  0,86554 74304
-0 1852137930 0.,8610536518
01619360991 0,8385195285
02066062518 0,8287365620
0. 2643030147 0, 6510950937
-0.3314145085  0.,5049759952
-0.3812937339  0.44390585999
-0.48245060965  0,3353101594
-0.3939673721 0.3804269255
-0.4994057725  0.,25173539447
-0.6339902363  0.1954128655
08711394817 0.,1554805104
-0.5015466531 0. 1072510945
A
-3 -2 -1

The zcale is prezented in =zigma units.

200013_at
200069_at
200011 _=_at
200060_s_at
200042 _at
1487 _at
200078_=s_at
200014_=s_at
200071 _at
1316_at
200009 _at
200017 _at
1007 _s_at
200010_at
20003534_=s_at

survival time

Genes ranked by
their relationship
with survival times
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“ou can send your list of ordered genes to FatiScan
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A Send to FatiGo+ [ Compare
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Time course analysis / Dose
analysis



Time course analysis / Dose
analysis
Inputs

2 GEPAS 4.0 - Mozilla Firefox

File Edit Wiew Hiskary EBookmarks Tools Help

@ T e @ [ |_£| http: ffgepas. bicinfo. cipf . es)

2

|G00g|e | Mk ]

k3

| On-line examples |

TwoClasses MultiClas=es Correlation Survival

Select file from your computer | "_ Erowse... ]

.
or select file from the server | |[ Browse... ] felean tesxd-bax) — EXp reSSIOn
Sene expression file /

or enter your data 4/ d ata

Select file from your computer | "_ Browse... ]

or zelect file from the server | |[ Browse. .. ] clean tesd b

hleta-data file
[=series, time, dosage,..)
ar enter your data

Time variable
Polynomial degres 2—v| "
Significance level for gene selection §|0.05 | a n d Se rl eS

hdultiple testing adiustment Bonferroni and Hochber, 1995

Significance lewel for model variakble §|0.05 | CI aSS ifi Catio n

Cluster method I Hierarchical clustering s |

Clustering

Mumber of clusters I 9 |

Job rame §|timesdozage series
I I . i
#CONTIN

GEPAS, Z002-2007, Bisinformatics Department, CIFF, Awda. Autopista del Saler 16, 46013 YWalencia, Spain, _—_ + 34 96 328 96 80 (. ]

a v




v Arabidopsis.
v 4 series: control and 3 treatments
(cold, salt, heat).

v 3 time points;

3 replicates.

_ﬁcnntin 3 3 3 El El El 27 27 27 3 3 3 9 El El 27
27 27 3 3 3 9 9 9 27 27 27 3 3 3 9 9
q 27 27 27

#=zeries Control Control Control Control Control Control Control Control Control Cold Cold Cold Cold Cold Cold Cold
Cold Cold Heat Heat Heat Heat Heat Heat Heat Heat Heat Salt Salt Salt Salt Salt
Salt Salt Salt Salt

#ames  Control_3H_1 Control_3H_2 Control_3H_3 Control_9H_1 Control_SH_2 Contral _9H_3 Control_27H_1 Control_27H_Z2
Control_2VH_3 Cold_3H_1 Cold_3H_2 Cold_3H_3 Cold_9H_1 Cold_9H_2 Cold_9H_3 Cold_27H_1
Cold_27H_2 Cold_27H_3 Heat_3H_1 Heat_3H_Z2 Heat_3H_3 Heat_9H_1 Heat_9H_2 Heat_9H_3
Heat_27H_1 Heat_27H_2 Heat _27H_3 Salt_3H_1 Salt_3H_2 Salt_3H_3 Salt_9H_1 Salt_9H_2
Salt_9H_3 Salt_27H_1 Salt_Z7WH_Z2 Salt_Z27H_3

STMDF2R A.1373R7139 —-A.36E306EAD -A. 153294481 A.447E4R3E B.287476796 A . 243310724 A.179326565 A.12799:3699

-B.117346544
A.721179519
A.142516442
A.516769512

1.856555447
A.64321133

A.252457355
A.475465717

A.394322184
B.19772 327
A .A3A55 7573
A . 3357906024

A . 355428263
A.a54817291
A.265170744
A.359682144

A.391805025
-A.1ZRE5RE3
B .A54834 270

A .955841556
A . 3588279350
A.178753212

A.512238637
A .853562464
A .1856B69563

A.94951166
-A .85 Ta34E41
A.054392219




v Arabidopsis.

v' 4 series: control and 3 treatments
(cold, salt, heat).

v 3 time points.

v 3 replicates.

What do we want?




Time course analysis / Dose
analysis.
Output: list of significant genes

Control Cold vs Control Salt vs Control Heat vs Control
#genes cluster #genes cluster
STMEQ29 1 #genes cluster oEaz 1 :g:ﬂ::z Tluster
STMIDOS 2 STMJH4Z 1 STMDEGE 2
STHMGBE57 1 STHMDEGE 2 STMHE4S 1 STMDEGE 2
STMEY(0S 3 STHMHZ45 1 STMGL58 3 STMHEZE45 1
STMIFTL 1
STHMHYGER 4 STHGLS8 3 STMEGEZ & STMGL58 3
STMGIO3 5 STMIF71 1 STMED29 1 STMIF71 1
STMCUO0Z 1 STMEGE2 4 STMDWOE 5 STMEGGEZ 4
STMGB35 & STMFB37 5 STMEG74 1 STMFB37 5
STMDIS0 1 STMEQ29 1 STMCOZ6 6 STMEQZ29 1
STMIDOS 5
emeare 2 Smonos ¢ s s
STMCS44 1 STMELAS § STMDE2T 7 STMELSS 5§
STMIA31 3 STMEGT74 1 FTHRET1G 1 STMEGT4 1
STMIF53 1 STMCO26 7 Smmas 3 STMCO26 7
STMIQ37 4 STMHX33 3 STMHI39 1 STMHX33 3
STHMIC14 9 STHMDVS4 3 STMGB57 3 STMDVS94 3
STHMCMEE 2 SeTHMIDL? 1 STMIT3L 1 STMID12 1
STMGQ83 3 STMCVEE 2 N STMCVEE 2
GTMCEET 1 STMGHS6 2 STMHN16 5 STMGESE 2
STMCU87 1 STHMEJL1E 5
STMEJ16 5 STMEY0Y 2
STMHN1S9 9 STMED4E 1 STMCEQL 1 STHMCD4dE 1
STMED&1 3 STMIYEZ 2 STHMITIS 1
STMIC27 5 STMITIS 1 STMEU24 B
STHMJELSD 2
STHMCETY 6 STMHE1OD 1
STMOUA4 B STHMEQ20 5 STHMHJIZ? 1
STHMGION3 9 STMEUZE 5
STHMIOS3 90 eTMOY1O &
STHEGOS 1 STMHVI4 5
STMIX47 9 STMHYZ1 2
STHMIFGE3 6 STMINOS 1
STMEVTT 4 STHMEF65 1



Time course analysis / Dose

Cold vs Control

#genes
STHMJIH4Z2
STHMDEGE
STHHE4S
STHMGL5SA
STHMIFT71
STHEGG2
STHMFB37
ETHEQZ9
STHDWOG
STHMELB5
STHEGT 4
STHMCOZ6
STHHX33
STHDVS4
STHMID12
STHMCVEE
STHMGHSE
STHEJL1G
STHCD46
STHMIT95

210 significant genes

analysis.

Output: visualization

cluster

el el N % T 5 T T I P RSN Y T R R S T O S T T O

Heatmap

outgroups Cold vs Control

T T

v

mmm m&




Time course analysis / Dose

Cold vs Control

#genes cluster
STHMJIH4Z2
STHMDEGE
STHHE4S
STHMGL5SA
STHMIFT71
STHEGG2
STHMFB37
ETHEQZ9
STHDWOG

analysis.
Output: visualization

STHMELSH5
STHEGT4
STHMCOZ26
STHMHX33
STHMDVI4
STHMID12
STHCVES
STHMGHSE
STHEJ1éG
STHMCD46
BTHITS5

el el N % T 5 T T I P RSN Y T R R S T O S T T O

210 significant genes

v

average expression value average expression value

average expression value

0.0 02 04 08

-05 =03 =01 01

Cluster 1

time
Median profile of 562 genes

Cluster 4

time
Median profile of 12 genes

Cluster 7

time
Median profile of 4 genes

average expression value average expression value

average expression value

0.2

-1.0 -086 -0.2

02 04 06 08

-0.2

-05 0.0

-1.0

Groups plot

Cluster 2

time
Median profile of 74 genes

Cluster 5

T
3 9 27

time
Median prefile of 20 genes

Cluster &

time
Median profile of 19 genes

average expression value average expression value

average expression vaue

0.0 0.4 08

—04

-02 00 02

-06

-02 00 02

—0.4

-0.86

Cluster 3

J——f

time
Median profile of 43 genes

Cluster 6

time
Median profile of & genes

Cluster ¢

time
Median profile of & genes




Time course analysis / Dose
analysis.
Output: visualization

Cold vs Control

#genes cluster
STHMJIH4Z2
STHMDEGE
STHHE4S
STHMGL5SA
STHMIFT71
STHEGG2
STHMFB37
ETHEQZ9
STHDWOG
STHMELB5
STHEGT 4
STHMCOZ6
STHHX33
STHDVS4
STHMID12
STHMCVEE
STHMGHSE
STHEJL1G
STHCD46
STHMIT95

210 significant genes

el el N % T 5 T T I P RSN Y T R R S T O S T T O

expression value

expressicn value

expression value

0.0 1.0 2.0

—1.0

05

-1.5 -05

Cluster 1 (52 genes)

B

Cluster 4 (12 genes)

T T T T T T
1 05 WA 0 0 W

R

Bl ppoanies?

Cluster 7 (4 genes)

T T T T T T T T T
DA MR A AN A I )

e

expression value

expression value

expression value

Profiles plot

Cluster 2 (74 genes)

N RER

Cluster 5(20 genes)

1.0 2.0

0.0

—1.0

T T T e T T T e T
M 00 M

b

Ll iprsngias

Cluster 8 (19 genes)

T T T T T T TrTT
M M M M M M

T s

expression value

expression value

expression value

Cluster 3 (13 genes)

(R
i
Cluster 9 (8 genes)
; :/‘\! v,aﬁ‘ ™ in ;_{:-_'
17 *‘vg‘éﬂw&
.
I

T T T T T T T T T
TR A A

e




Time course analysis / Dose
analysis.
Redirecting to Babelomics

E| Send results to...

=l By series
Select one list to send to FatiGO in order to compare it againts all your genes

E’mmmug summary Cold vs Control bt

.
 putgroups summary Salt vs Control.txt

"
' putgroups summary Control kxt

.
 putgroups summary Heat vs Control.fxt
(Send to FatiGO )

STMIH4Z
STMDEGSG
STMHE45
STMGL58
STMIFT71
STMEGE2
STMFB37
STMEQZ9

Cold vs Control: P » Babelomics

STHMELS85

21 O . .f. t STHEGT4
STMCOZ6

significant genes  smcoz
STHDVI4

STMID1Z

STMCVEE

STMGHS6

STMEJ16

STMCD46




v' GEPAS allows us to analyze Differential
Expression In different  experimental
scenarios.

v" This module needs normalized data from
GEPAS or other tool.

v' Results can be functional interpretated from
Babelomics.



www.gepas.org
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