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Although causal assertions are the very fabric of neuroscience, including
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molecular and cellular cognition (MCC), there are currently no tools to help —am= =TT e -

researchers keep track of the increasingly complex network of causal [ Newrofirer H NF | i —— -

connections derived from published findings. To address this growing problem, 2 &i’}",ﬁgﬁ Moduon 150 T

we developed a free web application (ResearchMaps) to build interactive maps % :xgtz"gw{ii’"‘fih ) Ras = 1 e
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biological phenomena (the nodes in the networks) are linked by weighted SEmme . meo 0.46 MAPK 0.46 s m
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three possible types of causal connections between two phenomena: 1) “,, =S S | GABA release m:cglty“ptp;”y :

excitatory, 2) inhibitory or 3) no-connection. A score (from 0 to 1) assigned to : -“ j"":“i;if: .I.TOLO}S’ [%) . ——> spatial learning v oL CAILTP
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Although there are tens of millions of experiments testing causal connections — T L q Spatial learning p—i CAL0 v

in biology, they fall into a small number of classes. For example, molecular and T = Neo4j- Graph Database Graphviz

cellular biologists commonly use at least four major types of experiments to

test a possible causal connection between two entities (A and B): 1) Positive
Manipulations, where A’s levels or activity are increased; 2) Negative

Manipulations, where A's levels or activity are decreased; 3) Non-Interventions
whose goal is to track how A co-varies with B; and 4) Mediation experiments,

designed to determine whether C is part of the mechanism by

which A

contributes to B. In ResearchMaps, convergency and consistency among
results increase the score assigned to each edge, while contradictions have

the opposite effect.

New challenges in neuroscience

Exponential growth of the literature
Multidisciplinary nature of most studies
ncreased complexity of technology and approaches

nterconnectedness of neuroscience with other areas of biology

Dramatic increase in the complexity of research papers

The vertiginous growth of the literature
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Taxonomy for experiments in biology
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ResearchMaps yields massive time savings when
studying publications, planning experiments, and
analyzing results.

Current development work includes
the representation of hypothetical
assertions and other categories of
research literature (e.g., clinical »
P

graphic format!

integrate and summarize
of information into a searchable

reviews. ResearchMaps

is also useful as a collaborative tool and as a
catalyst for the creative process in science.

Register! It is Free!

UCLA-based service, free for all members of
academic and not for profit institutions.

ResearchMaps.org Integration: rules for drawing maps of experiments
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In future work, we plan to develop
programmatic methods to formalize
and automate much of the scientific
method, including hypothesis
generation and statistical meta-
analyses of published findings.
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