Omics-based biomarkers detection
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Detecting biomarkers
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Data analysis workflow
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Data analysis workflow
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1. Sequence preprocessing

2. Mapping

3. Visualization
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Data analysis workflow
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Input

Samples names

genes

Samples Tab separated file

#NAMES coll col2 col3 [ col4d 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
T»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 -1.25 0.59 -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 1.43 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 1.45 1.05




Results

[#NAMES statistic p-value adj. p-value
200067 x at 5.538204986516149 4.974604961551534E-6  2.4375564311602516E-4
280052 s at 5.2110766353314535 1.4519552681244469E-5  4.743053875873193E-4
200054 at 5.102797363044661 4.263454480923057E-5  0.601044546347826149 —
260009 at 4.209329258684638 1.9598818661190837E-4  0.002755732412247896 Contlaeui 05
200017 at 4.8805286865632855 2.2495774793860376E-4  0.882755732412247896 Gentlamea? 0403
1653 at 3.9460740578057503 6.082189146003286E-4  0.885968545363083221 cptszm e
260013 at 3.767033234598989 7.042746674112254E-4  0,086274447036936371 e syl
260071 at 3.5180398564848283 6.0014872364080140634  0.612145763998781516 R S
200076 s at 3.137574787036864 0.003912733456155826  0.82470303941792398 Gontlameé oazi
177 at 3.8853355520231624 8.0061374669029413305  0.830073587824412523 Gentiamess na4is
Con Namwid 0L87
GenMamedt 02207
GenMamel & 05307
name statistic p-value adj. p-value g poe
200067 x at 55382  0.0000049746  0.00024376 it e s
200052 s at 52111 0.00001452 0.00047431 g e
CenMamedt 02157
200054 at 51028  0.000042635  0.0010445 S a
Conlla=etl R ER)
200009 at 42093 000019599 0.0027557 e e
GenMameld 0013
200017 _at 4.0805 0.00022496 0.0027557 c...u.-::u ety
1053_at 3.9461 0.00060822 0.0059605 B“:::"': :::’:
g~ P
200013 _at 3.767 0.00070427 0.0062744 Contla=ed? 0311
GenMameT? 03134
200071_at 3.518 0.0014872 0.012146 Uentiameds 05104
CenNa=e3i 0214
200076_s at  3.1376 0.0039127 0.024703 Gentlamens 03104
ConNamedl (VIS b
177_at 3.0053 0.0061375 0.030074 Genase0 0200
Genlamed? 00002
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Detecting biomarkers
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Detecting biomarkers

» Class comparison
» Correlation
» Survival
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Discrete variables:
> RNA-Seq

> Experimental data
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Different experimental designs

Class comparison

Methods:

Limma, t-test:

Ho: 11 =112
Ha: 11 = 12

Fold-change:
Logz (Y112 )
yi-y2

Ho: 1 = 2= ... =lIn
Ha: not Ho




Different experimental designs

Correlation

amples ranked according to the independent variable
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» Clustering

“J correlation adj. p-vale
5 SERPING! 0.6618 0.0000
0 UBE2LS i 0.2507 0.0000
CLON4 0.8304 0.0000
ANXA4 08267 0.0000
RARRES3 0.8250 0.0000
STOM ] i 0.8158 0.0000
oPX! = 0.8120 0.0000
cALDY = 0.5084 0.0000
RABIIA U 0.5048 0.0000
Tohe 08018 0.0000
DUsP3 08011 0.0000
HLAE 0.7078 0.0000
GOLOB! 27800 0.0000
S e e Sy R 2 SO = -0.7815 0.0000
ass CoOMm l,:’ alrison 0.7838 0.0000
0.7835 0.0000
- £ -0.7896 0.0000
ation 0.7083 0.0000
-0.7083 0.0000
] -0.8132 0.0000
08327 0.0000
HADHSC 08328 0.0000
08751 0.0000
| E—

» Class comparison - - : T
-1ass comparisol Genes ranked by correlation to the continuous variable




Different experimental designs

Survival

siefeirtaipteipiiiile—— Samples ranked according
falataidiaiitataiiy, .0 tOthe suvivaltime
fB . -  Genes ranked by their
= relationship with survival

i sl time

15283 0.0200

1623 0.0223

14078 0.0308

14008 0.0200

1.4407 0.0200

14213 0.0200

13604 0.0200

12383 0.0200

129m 00223

12283 0.0200

| 12003 0.0200
1.1720 0.0200

1.1534 0.0200

a1 11519 0.0200

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




Any question?




