A MULTI-SCALE APPROACH FOR Our approach for

BIOLOGICAL GRAPH VISUALIZATION: . n = .
COCAL ANALYSIS IN GLOBAL CONTEXT enables biologists to interactively :

A e e o e o ,and biological graphs
at different scales.

INTRODUCTION

Biologists grapple with large multi-scale ASKE-E HM]
graphs to find relevant subgraphs
for answering a range of biological questions
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These include tocilizumab , which is widely used in
rheumatoid arthritis and blocks Interleukin-6 (IL-6) , a
combination of emapalumab , anakinra and sarilumab (
Clinical Trials Arena , 2020 : Di Lorenzo and Di Trolio ,
2020 : Luo et al ., 2020 ;: Roumier et al ., 2020 ; Toniati et
al ., 2020 ; Xu et al ., 2020 ; Zhang C. et al ., 2020 ) , and
interferons ( Andreakos and Tsiodras , 2020 : Prokunina-
Olsson et al ., 2020 : Shalhoub , 2020 : Tu et al ., 2020) .

Q, Edge DOI is 10.1016/j.phrs.2020.105073 & 2 others

B Close Local View

Existing biological visualization
approaches are broadly of two types: Covid-19 | 41K Nodes | 363K Edges | 27 Nodes | 25 Edges Subgraph | 27 Nodes | 25 Edges

. Static overviews of the entire graph

- Interactive small-scale views of subgraphs

DESIGN PROCESS

USER-CENTERED DESIGN: meetings with
domain experts in systems biology,
bioinformatics, and causal reasoning
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11, 12 ] hydroxychloroquine (HCQ), [ 13, 14 ] and intra-
venous immunoglobulin (IVIG) .
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b CovID-19 Sarilumab and tocilizumab , which block interleukin-6 ef-
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coordinated with global context fects , are being tested in randomized controlled trials for

patients hospitalized with severe COVID-19 ( NC-
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The TCD4 +, T CD8 +, and NK cells reduced anti-viral
cytokine production capabilities and cytotoxic potential ,
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DATA PROCESSING

are also partially restored by inhibition of IL-6 by
Causal assertions are extracted by EMMAA [1], tocilizumab (53 ) .
resulting in a set of normalized, qualitative

causal statements

Immunosuppression therapies such as tocilizumab and
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Statements are presented as a multidigraph
optimized for real-time browser rendering
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RESULTS

¥ Definition

Computational biologists see promise in our
approach for various use cases such as drug
interactions and disease propagation

interleukin 6
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Interactions with biological graphs RCS3 — IL6

with 41,000 nodes and 363,000 edges
were smooth
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