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Why Visualize?



biology & pharmacology 
research requires 

understanding data

but there is so much of it…



Data Visualization

… makes data accessible

… combines strengths of 
humans and computers

… enables insight

… communicates



Historical Quotes

Imagination or visualization, and in particular the use of 
diagrams, has a crucial part to play in scientific investigation.

- René Descartes, 1637

The purpose of computing is insight, not numbers.
- Richard Wesley Hamming (Founder of the ACM), 1962

Graphics is the visual means of resolving logical problems.   
- Jacques Bertin, 1977



The Ability Matrix



Visualization for Pattern Discovery
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Can We Trust Statistics?

I

x y

10 8.04

8 6.95

13 7.58

9 8.81

11 8.33

14 9.96

6 7.24

4 4.26

12 10.84

7 4.82

5 5.68
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II

x y

10 9.14

8 8.14

13 8.74

9 8.77

11 9.26

14 8.1

6 6.13

4 3.1

12 9.13

7 7.26

5 4.74

III

x y

10 7.46

8 6.77

13 12.74

9 7.11

11 7.81

14 8.84

6 6.08

4 5.39

12 8.15

7 6.42

5 5.73

IV

x y

8 6.58

8 5.76

8 7.71

8 8.84

8 8.47

8 7.04

8 5.25

19 12.5

8 5.56

8 7.91

8 6.89Mean x: 9 y: 7.50
Variance x: 11 y: 4.122
Correlation x – y: 0.816 
Linear regression: y = 3.00 + 0.500x 



Anscombe’sQuartett

11

Mean x: 9 y: 7.50
Variance x: 11 y: 4.122
Correlation x – y: 0.816 
Linear regression: y = 3.00 + 0.500x 



Applications of Visualization
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PresentationOpen Exploration



Pathways – Entourage
[Partl, BioVis ‘12]
Best Paper Award

[Lex, InfoVis ‘13]

[Partl, BMC Bioinf. ‘13]



A Pathway



The bigger picture
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A Pathway
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Challenges

How to visualize pathway relationships?



Challenges

Pathway A
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How to visualize experimental data on pathways?



How to visualize 
pathway relationships?



Approaches

Whole Network Connected Pathways

[Kono2009] [Klukas2006]



Finding Related Pathways



Finding Related Pathways
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Levels of Detail

LowHigh Medium



Layout



Visualizing Relationships



Visualizing Relationships



Visualizing Relationships



Visualizing Relationships



Visualizing Relationships



Visualizing Relationships



How to visualize 
experimental data on pathways?



Experi-
mental 

Data and 
Pathways

enRoute

Cannot account for variation found in 
real-world data

Branches can be (in)activated due to 

mutation,

changed gene expression,

modulation due to drug treatment,

etc.

[Partl, BioVis ‘12]



Good Old Color Coding
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Challenge: Data Scale & Heterogeneity

Large number of experiments

Large datasets have more than 500 experiments

Multiple groups/conditions

Different types of data, require different visualization 
techniques



Challenge: Supporting Multiple Tasks

Two central tasks:

Explore topology of pathway

Explore the attributes of the nodes 
(experimental data)

Need to support both!
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Pathway View
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enRoute



Video





Case Study: CCLE Data
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More Information:

http://entourage.caleydo.org

http://entourage.caleydo.org/


http://caleydo.org



Other Caleydo Tools 

http://caleydo.org

LineUp
Ranking of Multivariate Data

StratomeX
Cancer Subtype Analysis



Set Visualization - UpSet

http://vcg.github.io/upset
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