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Domain Problem

= biological receptor

Scenario 1:
Targeted interaction, understood
mechanism, desired outcome -=== = potential target
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Domain Problem

UNDERSTANDING DRUG DISCOVERY

Scenario 2:
Indirect interaction, understood
mechanism, desired outcome
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Domain Problem

= biological receptor

Scenario 3:
Complex interactions, mechanism
poorly understood, multiple outcomes —-=== = potential target
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Drug Discovery Main Goals

* [dentify a drug’s mechanism of action

* Identify the biological process a drug
modulates

* |[dentify new drugs for specific therapeutic
Indications
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Data Abstraction
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* Derived using a scheme propose by the Prous Integrity database



Data Abstraction
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Fingerprints Clusters

“The drug discovery domain problem can be generalized to the problem
of analysing multi-relational datasets [...] Consequently, we argue
that our approach is applicable to many other problems.”



Data Abstraction
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“The multi-relational data exploration problem can be interpreted as a
graph exploration problem where each item of each dataset represents
a node and the relationships between the items are the edges”



IES AR EWSTS

* T1: Identify Related Items

ltem selection and highlighting

Clicking, not hovering, on an item also moves
all related items in columns to the top
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IES AR EWSTS

* T1: Identify Related Items

Selection-based filters
Filter choices when multiple items are selected

O union mode: O intersection mode:
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IES AR EWSTS

* T1: Identify Related Items

Nesting
Simple Nesting
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IES AR EWSTS

* T1: Identify Related Items

Nesting
Recursive Nesting
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IES AR EWSTS

* T2: Identify Items that Share a

Relationships with a Set of ltems
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IES AR EWSTS

* T3: Analyse Network Enrichment

Enrichment Score

Judging how specific two items are
when compared to a third
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Where:
| = clusters
K = compounds
J = Pathways
S(i,j) = pair score

*| assume they take care of divide by 0?



IES AR EWSTS

* T4: Rank Iltems

Sorting by interest Enrichment Score
Sort alpha-numerically Sort by enrichment score
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IES AR EWSTS

* T5: Filter Items

Depends on tasks 1 and 2

Navigation
column toolbar (g)
FY @

e Fingerprints 0
IO .||\ Clusters 4  Fingerprints ’

Local Filter : filter within a specific column

Global Filter: remove items that are not connected to the source column



IES AR EWSTS

* T5: Filter Items

Depends on tasks 1 and 2
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Task Analysis

 T6: View items In detall
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Task Analysis

 T6: View items In detall

Pathway View
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Task Analysis

e TO: View items In detall
Pathway View

Linked Views
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Task Analysis

 T6: View items In detall

Compound View

NGOGFTYYXHNFQH-UHFFF

(@)Y
O

REFJWTPEDVJJIY-UHFFFAO

Hue : Elements

WINHZLLDWRZWRT ATVHP

Bcdioc



Implementation Detalls
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Projects

Caleydo consists of several projects that typically correspond to views that implement interactive visualization techniques. The projects are typically targeted at
specific problems or datasets. For a list of funded research projects please look at our sponsors.

Core Projects

These projects are part of the caleydo core, i.e., if you download the Caleydo executable they will be included. These projects are tested and documented and

are recommended for external use.

Rank  School Name  lhcademic repu E  Facult Citatio | I
Filter: I II
e nll inn=l I ] I I. l |
1. Massachusetts Inst [ |
]! 2. University of Camb I LN
; 3. Harvard University 100 (1) 100
. 4. UCL (University Co | .
i 5. University of Oxfor [ | ]
¥ 6. Imperial College L [0 ] ]
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StratomeX Entourage & enRoute LineUp
Genomic Stratification of Diseases Experimental Data in Pathways Multi-Attribute Rankings
Integrative visualization of stratified Visualizing large & heterogeneous experimental LineUpis an interactive technique designed to
heterogeneous data for disease subtype analysis. data with enRoute and pathway interdependencies create, visualize and explore rankings of items

with Entourage. based on a set of heterogeneous attributes.

source code: https://github.com/Caleydo/
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Relationship View
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Relationship View
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Relationship View

highlighted item (j) uncollapse 4 s

item status bar (f)

-2 Fingerprints

activity PN My e - I' -

*/%WM‘”V’Y
*W-M'~~ v .

’M\Mw-vv (
B i

+

M\MMN.."\, L -}

Famiy gy LAk g
&

MNMH\‘~' v -

’-ﬂr‘wwyp.»v A

Approximately 100 numerical values shown here

recursive nesting (a)

history view (m)

ranking score (k) filter view (n)

selected item (j)



Relationship View
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Relationship View
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Conclusions



System

What : Data

Why : Tasks

How: Multiple
Views

How: Facet

How: Selection
& Highlighting

How: Filtering

How: Ranking
& sorting

How: Encode

Scale;

ConTour

Multi-relational databases; node-link graph; clusters (derived)

Discovery; drill down; highlight relationships

Relationship view; pathway view;
compound view; history and filters

Side-by-side linked views, containing
tabular data, bar plots, glyphs

Linked highlighting across facets; automatic sorting

Drag and drop (nesting); user control (navigation)

Enrichment score; highlight; user control (navigation)

Simple marks with manipulation of hue and
saturation (pathway view)

Dozens of columns; upper limit on HD display appears to
about 20. Thousands of data items. Up to 8 simultaneous
views for compounds; only 1 for pathways



Concluding Thoughts

« Seems like a very good tool for use on
structured datasets

* When there are indirect (inferred) relationships,
It would be good to highlight this with some
uncertainty

* What about incomplete relationships?
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