
Visualization Approaches for 
Biomolecular Data
Alexander Lex

School of Interactive Computing
Georgia Tech
April 8, 2014



Who am I?
alexander -lex.com

PostDoc @ Harvard, 
Hanspeter PfisterĦs Group

PhD from TU Graz, Austria

Co-leader of
Caleydo Project



What is                                    ?     

Software for analyzing molecular biology data

Software for doing research in visualization

Quest for compromise between 
academic prototyping and ready-to -use software 

http://caleydo.org
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Multi -Dim. Datasets

Multi -Variate Graphs Multi -Attribute RankingsHeterogeneous Datasets

Visual Linking Set Visualization



Visual Linking Across Applications

[Waldner GIĦ10]
Best Paper Award



Context Preserving Visual Links

[Steinberger InfoVisĦ11]
Best Paper Award



Visualizing Hidden Content

8

[Geymayer CHIĦ14]
Honorable Mention Award





Heterogeneous Data
Cancer Subtypes

[Lex, EuroVis ĥ12]
3rd Best Paper Award



biology research requires 
understanding data

but there is so much of itĮ



Data Visualization
Į makes data accessible

Į combines strengths of 
humans and computers

Į enables insight

Į communicates
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Cancer 
Subtypes

Cancer is not homogeneous

different histology

different molecular alterations

Subtypes have serious implications

different treatment for subtypes

prognosis varies between subtypes



Cancer Subtype Analysis

many different types of data

for

large numbers of patients.



Įthe relationships between multiple  
heterogeneous datasets

Į the data within the datasets

Į alternative clusterings & groupings 

Į the effect of groupings on
clinical parameters & biological 
processes

StratomeX
visualizes Î



Stratifying Patients

Subtypes are identified 
by stratifying datasets, e.g.,

based on an expression pattern

a mutation status

a copy number alteration

a combination of these

Cluster A1

Cluster A2

Cluster A3
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Comparing Stratifications

Cluster A1

Cluster A2

Cluster A3

B1

B2

Tabular
e.g., mRNA

Categorical,
e.g., mutation status



Comparing Stratifications

Cluster A1

Cluster A2

Cluster A3

B1

B2

Tabular
e.g., mRNA

Categorical,
e.g., mutation status

[Parallel Sets, Kosara]



Clustering of 
mRNA Data

Stratification on 
Copy Number Status

Many shared Patients



Other Data éSame Stratification

Cluster A1

Cluster A2

Cluster A3

B1

B2

Tabular
e.g., mRNA

Categorical,
e.g., mutation status



Other Data éSame Stratification

Cluster A1

Cluster A2

Cluster A3

B1

B2

Dependent Data,
e.g. clinical data

Dep. C1

Dep. C2

Tabular
e.g., mRNA

Categorical,
e.g., mutation status



Survival data in 
Kaplan Meier plots



Detail View



Stratification based on 
clinical variable (gender)



Knowledge Driven Approach

Data Driven Approach



Finding Relevant Stratifications

~ 10 datasets

~ 15 clusterings per matrix

~ 15,000 stratifications for copy number & mutations

~ 500 pathways

~ 20 clinical variables

Calculate scores for matches

Rank the results



Query column Result column

Ranked Stratifications

Considered
Datasets

[Under Review at Nature Methods]



Algorithms 
for finding..

Į matching stratification

Į matching subtype

Į mutual exclusivity

Į relevant pathway

Į stratification with effect in survival

Į high/low structural variation



Live -Demo!

http://stratomex.caleydo.org

http://enroute.caleydo.org/


Current Developments: Generalization

[Under Review at IEEE TVCG (InfoVis )]





Pathways


