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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4. Getting counts
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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
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Detecting biomarkers

Continuous variables: )
Metabolomics
Proteomics
Transcriptomics arrays
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
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+ Cox model coefficients
+ Estimate for the statistics
+ p-values




Detecting biomarkers

» Class comparison
» Correlation
» Survival

~

B. Discrete variables:
> RNA-Seq

> Experimental data
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General context

Sequencing Reads
Reference Genome

Individual A
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Gene counts




Count Normalization

-~ Transcript length: within library
- Library size: between libraries
- Many other biases ...
Differences on the read count distribution among samples.

GC content of the gene affects the detection of that gene (lllumina)
sequence-specific bias is introduced during the library preparation



Count Normalization

7 RPKM: Reads Per Kilobase of the transcript per Million mapped
reads

_ 9 C
RPKM = 10° x %

7 Cis the number of mappable reads mapped onto the gene's
exons.

- N is the total number of mappable reads in the experiment.
2 L is the total length of the exons in base pairs.

- Fragments Per Kilobase of exon per Million fragments mapped
(FPKM),



RNA-Seq Data Analysis Pipeline
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1. Sequence preprocessing

2. Mapping
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3. Quantification
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4. Normalization
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5. Differential expression
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6. Functional Profiling
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Working in Babelomics
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Any question?




