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CNS Injury as a ‘big data’ problem?

A A -volume
| TR -velocity
8™ () -variety

Focus on big data
Neural signature for avoiding pain
Ferguson et al., Nat Neuro 2014;
Huie et al., 2019, Curr Opin.
Neurology



CNS Injury as a ‘big data’ problem?

lelUIEE S
J
= 4° al'n) Ve Ye
NCUroOsSCICTICC
,-/.‘" = B
E () ‘\\;\"
9Y‘ ‘;;‘\? 1y
X e
& : '\l;/\/;

Focus on big data
Neural signature for avoiding pain

-volume
-velocity

-variety

Ferguson et al., Nat Neuro 2014;
Huie et al., 2019, Curr Opin.
Neurology



TOWARD ‘DATAFICATION’ OF BIOMEDICAL RESEARCH

Organized
Big-Data

Data

Size Long-Tail Data

Literature Limit

Number of Data Sets >

Ferguson et al., 2014, Nature Neuroscience
Huie et al., 2019, Current Opinion in Neurology
Hawkins et al., 2019, Journal of Neurotrauma



TOWARD ‘DATAFICATION’ OF BIOMEDICAL RESEARCH

Organized
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Estimated 85% Dark Dataq
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Ferguson et al., 2014, Nature Neuroscience
Huie et al., 2019, Current Opinion in Neurology
Hawkins et al., 2019, Journal of Neurotrauma



TOWARD ‘DATAFICATION’ OF BIOMEDICAL RESEARCH
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Raw Data Multispecies
Sources Data Repository

Open Data
Commons for
SCI

fittps.//odc-sci.org

Open Data VA Gordon
C f Mansfield SCI
ommons Tor Consortium

TBI

QL

Iransforming Research and Clinical Knowledge ) TRACK SCI

in Traumatic Brain Injury

International Traumatic Brain Injury Research Initiative



Spinal Cord Injury Preclinical Data Workshop:
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Fouad et al., 2021 Journal of Neurotrauma



HTTP://ODC-SCI.ORG

Login Register

ABOUT ~

@ Open Data Commons for Spinal Cord Injury

A COMMUNITY-BASED REPOSITORY.FOR
SPINAL CORD INJURY RESEARCH

* Advancing Spinal Cord Injury researth thréugh
sharing of data from basic’and clinicalresearch.

Learn-More
- .

Open Data Commons for Spinal Cord Injury currently has 61 labs and 141 datasets.

€ Create Account & Explore Public Data




HTTP://ODC-TBI.ORG

Login Register

ABOUT v~

Open Data Commons for Traumatic Brain Injury

Open Data Commons for Traumatic Brain Injury currently has 23 labs and 48 datasets.

A Login € Create Account & Explore Public Data
How do | become a Member? «
- - S & aneos (@ contact help desk
Who can access Data in the ODC? ~
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Chou et al., submitted. Preprint: https://doi.org/10.1101/2021.03.15.435178



So you now have big data...
THEN WHAT??

& Focus on big data

.. g  Neural signature for avoiding pain

Local orientation anchor
 inrefrosplenial cortex

— 7
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Reproducible analysis of disease space via
principal components using the novel R
package syndRomics

Abel Torres-Espin’?3, Austin Chou"?3, J Russell Huie'?3, Nikos Kyritsis'>3,
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Long-tail data archive: Multicenter animal spinal cord
injury study (MASCIS) 1994-1996

team



Multicenter Animal SCI Study (MASCIS 1994-96)

Locomotor
Recovery

10.5'

Nielson et al., 2015
Nature Communications



Multicenter Animal SCI Study (MASCIS 1994-96)

Locomotor
Recovery

10.5.

Why are these
groups different?

Nielson et al., 2015
Nature Communications



Multicenter Animal SCI Study (MASCIS 1994-96)

Locomotor Blood Pressure During
Recovery Surgery

Why are these 80

groups different?

Nielson et al., 2015
Nature Communications



Multicenter Animal SCI Study (MASCIS 1994-96)

Locomotor Blood Pressure During
Recovery

Surgery

10.5'
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Nielson et al., 2015
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Variables

Individual Rats

Unique Subject
Identifier

Center 2, Rat 078

Birth Date

Perfusion Date

InjuryCondition

Center 2, Rat 079

Center 2, Rat 080

Center 3, Rat 007

Center 4, Rat 049

Center 4, Rat 051

Center 4, Rat 055

Center 4, Rat 056

Center 5, Rat 009

Center 5, Rat 010

Center 5, Rat 014

Data Recovered ] Data Missing

Almeida et al., 2021. Neuroinformatics
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Baseline Wei

LesionSurgery_Date

Pento_Initial_Route

Pento Initial Time

Pento Initial dose

Pento_Initial_vol




MASCIS
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Young, 2002
Ferguson et al., 2004
Nielson et al., 2015
Dataset do0i:10.34945/F5V884

Dataset doi:10.34945/F5QG66

Data Availability

Almeida et al., 2021. Neuroinformatics



Takeaway Messages:

1) Long-tail and Dark data
comprise majority of
biomedical research data.

2) User-facing (community)
repositories provide a way
to make these data FAIR,
open and reusable by both
human and machine
intelligence tools.

TECHNOLOGY FEATURE

Dark data see the light

Ellen P. Neff

LabAnimal 46 Volume 47, No. 2 | FEBRUARY 2018

NEWS FEATURE

Predictable response:

Finding optimal drugs and doses using artificial intelligence
By Shraddha Chakradhar

NATURE MEDICINE VOLUME 23 | NUMBER 11 | NOVEMBER 2017
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