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My Agenda

* Discuss the 3D Virtual Cell Project

* Provide some opinions on software and data
sustainability through community engagement
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My Perspective

e Built computing infrastructure
o Computational biologist but NOT a modeler
e 15 years with a community resource — PDB

o Establishing communities — PLOS, FORCE11,
DELSA, NIF

e University administrator
2~ Numerous advisory boards ‘/D




¥2x— What Got Me Thinking

At PDB40 Jane Richardson described the
early hand drawing of proteins and the
emergence of the icon ribbon diagram to aid
conceptualization

* In subsequent years molecular graphics
emerged to automate this process

» David Goodsell described how he |
determines cell contents by literature review
and draws the contents

« Automating that conceptualization would
seem a logical next step
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Thinking on Software back in 2008..

e Costs too much

* Is located In silos

* Does not foster reproducibility

* |s poorly maintained — is unsustainable

* Does not meet the needs of 215t century biology

Computational Biology Resources Lack Persistence and ‘ ,
Usability. PLOS Comp. Biol. 2008 . 4(7): 1000136




What Got Me Thinking More

o Software development in science has
Improved thanks to open source, github
etc. but for the most part remains
arcane

o Software (and data) atrophy is a
problem

e There 1s much we can learn from the
app model

e Consistent user interface — intuitive

« Common calling interface LI >
* App store — ratings commentary etc.




ITSB/3DVC

Scientific community and intrastructure to

accelerate interdisciplinary science through in silico
modeling and simulation of the action of a living
cell.




Community Driven

3D Virtual Cell Project

Education and Training

Interdisciplinary Science Publications

Bridging Scientific Gaps Rewards and Incentives

Information Hub
Scientific Collaborations

Outreach

Model Development

INSTITUTE CONCEPTUAL DESIGN OD

8



Some Impediments

» “Hubs” are a curiosity not mainstream

e Education is still very much a “what” rather than
a HhOWH

 The metric of success is still the paper
o Software and data are undervalued

o Software and data scientists are undervalued
“a. * Improved modes of comprehension remain sparse
~ D

P.E. Bourne 2010 What Do | Want from the Publisher of the Future? PLOS Comp Biol 6(5): 1000787 .
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PHASE 1
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http://www.apachenitro.com

COMMUNITY INPUT
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http://www.apachenitro.com/
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Its All About Trust
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Trust in the data
Is perhaps our
biggest achievement
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PROTEIN DATA BANK
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Its All About Trust

AAAAAAAAAAAAAAAA

Trust Is like compound interest
Comes from listening

Comes from engaging the community in every
aspect of the process

Comes from data consistency and level of
annotation

Comes from responsiveness

.+ Comes from the quality of the delivery service

6
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Data Quality Begats Trust .opne

AAAAAAAAAAAAAAAA

About 25% of our budget has been spent on data remediation
Support for versioning hence the copy of record

Our ontology/data model has been a critical component of our
workflow and data accuracy

Until recently the same data model was too complex to
facilitate wide adoption by others that use our data

D
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Modeling Examples
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Communities
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PDEBE

PROTEIN DATA BANK

Its All About People
The Global Personalities




Its NOT All About Institutions crbe

PPPPPPP DATA BANK

o As far as | am aware no data standards body
has directly influenced anything we have done in
15 years of running the PDB

e The structural biology community created a very
successful data sharing plan long before funding
.. _bodies did

\ D
Berman et al. 2013 How Community has shaped the PDB Structure 21(9) 1485-1491
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It Is About Openness PR

AAAAAAAAAAAAAAAA

* There are no restrictions on the usage of the data
beyond attribution

 The PDB runs exclusively on open source software
 \We maintain and contribute to the Biojava repository

 WWe need to be transparent about data usage

D
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So What Needs to Change re Data?




That All Data Are Created Equal Must End

S e o St ant Sterese We need to understand how data
I | are used
T~ Sustainability is not more money

P A from the funding agencies its
/—/ about business models
N and Reductionism is not a dirty word
ol — Reference Data!
A PP We need to do more with the
long tail

On the Future of Genomic Data
Science 11 February 2011:
vol. 331 no. 6018 728-729
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Institutions That Generate Data Must
Play a Greater Role

* \We need institutional data sharing plans

* \We need data scientists to be better recognized
by Institutions — its not all about papers — this
iImplies new metrics

D
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POTENTIAL PHASE 2

—_——~~

” - ~
i Software Development
o

Model Repository
-
Standards and Best Practices

Data Accessibility
=,

Virtual Cell Animations App Store

MODEL REPOSITORY & sAPP+

-
-~

Shared Software

BEICRAGEINSH

Science App (sAPP+) Models

D
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J3DVC CATALOG

The 3DVC Catalog has been built to enable scientists to add, edit, find and rate existing resources within the cell biology in silico modeling community.

We encourage viewing, editing and adding to the catalog. Thank you.

I SEAHCH ; ; | Search all er choose a category % | + ADD TO CATALOG

+ OR SEARCH BY KEYWORD: (click here to view tags)

This project has been funded by a grant ( ) from the Mational Science Foundation

. .
5 SITE BY ‘ I t 2
UC San Diego has been awarded this grant for planning activities leading to a design for an NSF S212 Institute for % U C S(ﬂ n D lego a ,

Translational Systems Biology (ITSEB) that emphasizes biclogical 3-dimensional (30) structures from molecule to cell and
addressas the sustainabilty challenge.

¢
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Education

Training

New Reward System

New Incentive Program

POTENTIAL PHASE 3

http://swissnexsanfrancisco.org
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OUTCOMES

Diverse Discipline Cross
Training

Accurate Prediction of
Cellular Function

New Modes of

Dissemination Public/Private Partnerships

“Obstacles are things a person sees when
he takes his eyes off his goal.”

~E Josaph Cossman

Changed Sociology Open Access

Accelerated Drug Discovery

TOWARD THE FUTURE




SPONSORED BY...

F O RC E SAN DIEGD SUPERCOMPUTER CENTER
Future of Research Communications and e-Scholarship
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