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Differential gene expression heatmap



http://physiolgenomics.physiology.org/content/21/3/293/F1.expansion.html

http://physiolgenomics.physiology.org/content/21/3/293/F1.expansion.html


What else do we need to encode?

 
● Uncertainty (statistical signifcance)

 
● We lose some information like expression levels. Can we 

bring them back?
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Find differences, similarities, variability between groups of 
genes or conditions in terms of direction of change in gene 
expression, its magnitude, its statistical significance, and baseline 
expression level
 



Attribute Type Range

direction of change in gene expression binary up
down

magnitude of change (baseline vs condition)
 

quantitative
(log transformed) 0..6

p value (a measure of statistical significance) quantitative 0..1

expression level at the baseline
 quantitative varies
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Attribute Type Range

direction of change in gene expression binary up
down

magnitude of change (baseline vs condition)
 

quantitative
(log transformed)

0..6

5 bins are ok

p value (a measure of statistical significance) quantitative
ordinal

0..1
not signifcant

low
medium

high

expression level at the baseline
 

quantitative
binary

varies
on/off

modulation
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correlated

Dataset size : 200 x 200 cells  = 8 x 5 pixels for each cell
 
 



Enriched Heatmaps for Visualizing Uncertainty in Microarray Data
by Clemens Holzhüter, Hans-Jörg Schulz, and Heidrun Schumann - poster at Eurographics VCBM 2010
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 By default this list is ordered with most significant P-values on 
top. For example, a query for genes matching ‘nfkbia’, ‘up’ 
across all conditions in ‘Mus musculus’ returns a list of 230 
matches in 30 different experiments and 100 different 
conditions where this gene is over-expressed
 
http://www.ebi.ac.uk/microarray-as/atlas

ArrayExpress :   http://www.ebi.ac.uk/arrayexpress/

http://www.ebi.ac.uk/microarray-as/atlas/
http://www.ebi.ac.uk/arrayexpress/
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Automating the Design of Graphical Presentations of Relational Information. Jock Mackinlay, ACM 
Transaction on Graphics, vol. 5, no. 2, April 1986, pp. 110-141.

Marks
 

Line (vertical or horizontal)
Rectangle

http://doi.acm.org/10.1145/22949.22950
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Attribute Type Range Visual channel

direction of change in 
gene expression binary up

down

 
 position

 hue

magnitude of change quantitative 5 bins

position
length/area
ligthness
saturation

p value ordinal

 
not signifcant

low
medium

high

position
length/area
lightness
saturation

expression level at 
the baseline

 
binary on/off

modulation
position

 hue
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g An encoding may work for one cell but what about heatmap as 
whole?

More constraints

Use some of conventions established in the field (try to not 
surprise the user too much).

Visual channel separability?



P
ro

gr
es

s

● Potential users interviewed
 

● Data type abstraction identified
 

● Simple heatmap drawing framework implemented
 

● Shrink the set of possible encodings even further
 

● Evaluate families of possible encodings
 

● Extract data
 

● Implement a couple of best solutions
 


