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Why Visualize?



biology & pharmacology
research requires
understanding data

bu t t here 1 S SO mu



Data Visualization

| ma k e saccdsallilea

] combl nes strengtnh
numans and computers

| e n aipsigléE s
| communicates



Historical Quotes

Imagination or visualization, and In particular the us®f
diagrams, has a crucial part to play In scientifimvestigation.

- René Descartes, 1637

Thepurpose of computing Is Insight, not numbers
- Richard Wesley Hamming (Founder of the ACM), 1962

Graphicsis the visual means of resolving logical problems
- JacquesBertin , 1977



The Ability Matrix

Data Storage

Insight is generated by the human

— not the computer!

Numerical
Calculations
Searching/Finding Planning
| Diagnosis
-08ic Prediction

Cognition

Performance of a Computer

Common Knowledge
Creativity

Performance of a Human



Visualization for Pattern Discovery

outliers clusters



Can We Trust Statistics?

| 1 1 1\/
y Xy Xy X y
10 8.04 10 9.14 10 7.46 8 6.58
8 6.95 8 8.14 8 0.77 8 b.7/6
13 7.58 13 8.74 13 12.74 8 [7.71
O 8.81 9 8.77 9O 7.11 8 8.84
11 8.33 11 9.26 11 7.81 8 8.47
14 9.96 14 3.1 14 38.84 8 [7.04
o 7.24 6 6.13 6 6.08 8 b.25
4 4.26 4 3.1 4 5.39 19 12.5
12 10.84 12 9.13 12 8.15 8 b.56
7 4.82 7 7 92A 7 R AD 791
5 5.eMean Xx:9y: 7.50 7 6 89

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




Applications of Visualization
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The bigger picture
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Background
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Challenges

Pathway A Pathway B
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Drug side-effects
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Challenges

Pathway A

How tay visualize:experimentaln tal datanampatinivays?s ?



How to visualize
pathway relationships?



Approaches

Whole Network Connected Pathways

[Kono2009] [Klukas2006]



FInding Related Pathways




FInding Related Pathways
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Contextual Subsets

Pathway A Pathway B

Contextual Subset

Focus Pathway Context Pathway



Contextual Subsets
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Focus Pathway Context Pathways



| evels of Detall

IGF1 IGF1 IGF1
—
42 42 - &2
43 42 3
[ PIK3RS N PLca! A Pik3Rs
< 1
< 1
A PRKCA
|
|
i 2 Y
HRAS
=2

High Medium Low



=2

=3

=2

+p

\*I PIK3R5

=2

9= 1

PLCGT

9= 1

=2

04913 42213 _
(o) Kanehisa Laborafornes

=2

2-0H-estradiol

" —— ————— Follicular fluid

£ s T 5 e S
§im . =
'."::-l""-l"i L = inmiEs ) =
ﬁ:..-u—...b—lf-.— N R R e
' o i V] - ——
s g g - =
| — - =i
+I - - { 5] L=}
' 1i L -
e
-I-

IGF1

IGF1R |

IGF1R |

KRAS |
ARAF

1

=

;




Visualizing Relationsnhips
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Visualizing Relationships
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Visualizing Relationsnhips
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How to visualize
experimental data on pathways?



Cannot account for variation found In

EXpert - real-world data
mental Branches can be(in)activated due to
Data and mutation,
Pathways changed gene expression,

modulation due to drug treatment,

enRRoute etc.

[Partl, BioVish 1 2 ]




Good Old Color Coding
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Challenge : Data Scale & Heterogenelty

Large number of experiments

Large datasets have more than 500 experiments

Multiple groups/conditions

Different types of data, require different visualization
technigues



Challenge: Supporting Multiple Tasks

l >B<

Two central tasks: A

Explore topology of pathway |

Explore the attributes of the nodes

(experimental data) =

Need to support both!

1.1 0.4
0.5 1.2
0.2 0.5
0.5 0.7




Concept

Pathway View enRoute View
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Group 1 Group 2 Group 1
Dataset 1 Dataset 1 Dataset 2
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File Data Window VYiew Help
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