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Data analysis workflow
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Differential Expression

Class comparison Correlation

Survival Time / dosage
series



   

Input
1. After normalization,

       we will add information 
 relative to experimental 
 design

2. Assigning values of 
      variables to each array



   

Input

#NAMES col1   col2 col3 col4 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
YAL018C ­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
YCL075W ­1.04 ­1.11 0.87 ­0.14 ­0.80 1.74 0.48
YDR055w ­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
YBR006W ­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
YCR021c ­1.52 ­0.99 0.26 0.04 ­0.42 1.43 1.19
YCR061W ­1.57 ­0.39 0.33 ­0.54 ­0.51 1.59 1.09
YDL024c ­1.27 ­1.14 0.57 ­0.30 ­0.47 1.46 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
......

genes

Array names Arrays Tab separated file



   

Results



   

Results



   

Different experimental  
designs



   

Class comparison

2. classes

1. data

2. classes

3. methods

4. adj. p­value

5. job name 



   

Two-classes form

Ho:  μ1 = μ2 
Ha:  μ1 ≠ μ2 

Limma, t­test:

Fold­change:

Methods:

 log2 (ỹ1 / ỹ2) 

 ỹ1 ­ ỹ2 



   

Two-classes results

Limma, t­test

Fold­change



   

Two-classes results



   

One-class 

Ho:  μ = 0 
Ha:  μ ≠ 0 

Genes ordered by statistic



   

Multi-classes 

Ho:  μ1 = μ2 = ... =μn 
Ha:  not Ho  



   

Gene expression related to 
a continuous variable, form

methods



   

Correlation results

Genes ranked by correlation to the continuous variable

Arrays ranked according to the independent variable



   

Regression



   

Regression

gene1 slope



   

Regression

gene1 slope



   

Regression

gene2 slope
gene3 slope
…

gene1 slope



   

Survival  form

1. Expression

   censoring  variable

3. Cox proportional hazards

4. Multiple­test correction

2. Survival times &

  regression model

5. adjusted p­value         



   

Survival  results

­ Cox model coefficients
­ Estimate for the statistics
­ p­values

Arrays ranked according 
to the survival time 

Genes  ranked by their  
relationship with survival
time



   

Time course analysis / Dose 
analysis, form

 Time variable and 

Complexity of model

  Multiple testing

  Clustering

 Expression data

 series classification

   Significance level



   

Time course analysis / Dose 
analysis, example

Arabidopsis.

4 series: control and  3 treatments 

                   (cold, salt, heat).

3 time points.

3 replicates.

 

What do we want?



   

Control Salt vs Control Heat vs ControlCold vs Control

Time course analysis / Dose 
analysis, results



   

Time course analysis / Dose 
analysis, results

#genes cluster
STMFB37 1
STMDW06 2
STMEL85 1
STMCO26 3
STMHX33 1
STMHQ28 1
STMCV66 4
STMDH27 4
STMIT95 5
STMJE19 6
STMHJ39 5
STMGU26 1
STMEZ42 5
STMCV36 4
STMIM44 6
STMEM39 5
STMHY68 4
STMGH85 1
STMGQ20 2
STMGI03 7
STMJN05 8
STMDB75 7
STMFB38 4
STMDJ03 9
STMGB35 5
STMDU19 9
STMDE59 4
STMCF08 6
STMHK44 7
STMJI76 3
STMEM80 6
STMIA39 6
STMIO60 8

  significant genes



   

Let's practise!

Go to the tutorial

http://babelomics.bioinfo.cipf.es/
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