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https://www.molssi.org/

What is MolSSI?

Designed to serve and enhance the software development efforts of the
broad field of computational molecular science (CMS) - a domain that
Includes quantum chemistry, computational materials science, and
biomolecular simulation.

Goals:
1. Provide software expertise and infrastructure
2. Provide education and training

3. Provide community engagement and leadership
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There are ups and downs to the current
state of research

The Enemy
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There are ups and downs to the current
state of research

The Enemy The Good

Couvid-19 Changed How the World Does
Science, Together

Never before, scientists say, have so many of the world’s
researchers focused so urgently on a single topic. Nearly all other
research has ground to a halt.

Source: New York Times
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There are ups and downs to the current
state of research

The Enemy The Good The Problems

2408 New in the Past 7 Days | 30018 Cumulative Papers
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researchers focused so urgently on a single topic. Nearly all other

research has ground to a halt.
N 9322 P
Aprd4 TAD :

Source: New York Times Total Volume of COVID-19 Research Papers
Source: covid19primer by Primer.al.

apers [N ! | —
prie Apr2s5 May2z May9 May 16 May 23 May 30 Jun6 Jun13 Jun 20

whissif— " .. - - 2000000 _bhioexcel




There are ups and downs to the current
state of research

The Enemy The Good The Problems

2408 New in the Past 7 Days | 30018 Cumulative Papers

Covid-19 Changed How the World Does ™

|
30000 - :
., e, « = -
Science, Together 25000 - o 3un 23, 2020
20000 = - 30018 Papers
Never before, scientists say, have so many of the world’s 15000 - L o0
10000 - e

researchers focused so urgently on a single topic. Nearly all other

|

|
Ay 9322 Papers N ! | ! | | !

Aprd4 TApD P Te Apr2s5 May2z May 9 May 16 May 23 May 30 Jun6 Jun 13 Jun 20

Source: New York Times Total Volume of COVID-19 Research Papers
Source: covid19primer by Primer.al.

research has ground to a halt.

Lots of scientists stuck at home right now looking to help
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Source: First google search for “antsy person”



Every Institute and lab under the sunis
doing something with SARS-CoV-2

= Tristan Croll v
¥ @CrollTristan
Another example of a mismodelled zinc site, featuring a... |

" Ove ra ll a g O O d t h I n g ) b u t h a S d Own S I d e S suppose you'd call it a trisulfide?? What it *should* look Iii<e IS on

the left. Honestly, how do things like this manage to sneak
through to the final deposited model?

 Editors: "We are being overwhelmed with papers” e

* Quality: Mixed bag

* Collaborators: We have data, people want data, how

do | get them data? *l g ¥

O 26 9:29 AM - Apr 3, 2020
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Even good data are nebulous

Branch: master v = coronavirus_structural_task_force / pdb / surface_glycoprotein /
Brarch: master+  SARS-Ci

* Everyone does their own work

YunyunGao merge e2 glycoprotein precursor into surface glycoprotein

o A n d i S re a t I n t h e I r OW n rl h tS I 5 pdblozs.ent B wnc merge e2 glycoprotein precursor into surface glycoprotein
g g - =] pdblssk.ent . , ,
M Twyy merge e2 glycoprotein precursor into surface glycoprotein
=] pdbluw?Z.ent
M 1zv7 merge e2 glycoprotein precursor into surface glycoprotein
=] pdbixak.ent
B . . | .
) pdbiyos.ant M 1zv8 merge e2 glycoprotein precursor into surface glycoprotein
E) pdblysy.ent M 1zva merge e2 glycoprotein precursor into surface glycoprotein
E) pdb2ahm.ant B 1zvb merge e2 glycoprotein precursor into surface glycoprotein
=) pdb2cjrert . . . .
M 2a)f merge e2 glycoprotein precursor into surface glycoprotein
=] pdb2cme.ant
M 2beq merge e2 glycoprotein precursor into surface glycoprotein
=] pdb2feS.ent
=] pdb2fyg.ent Frstp
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Even good data are nebulous

Branch: master v = coronavirus_structural_task_force / pdb / surface_glycoprotein /
Brarch: master + SARS-Ci

 Everyone does their own work

YunyunGao merge e2 glycoprotein precursor into surface glycoprotein

* And i1s great in their own rights!
g g . =] pdblssk.ent . . |
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 Most data are only small
parts of the large picture
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-al_task_force / pdb / surface_glycoprotein /

Even good data are nebulous

* Everyone does their own work " 2 S—

precursor into surface glycoprotein

And Is great in their own rights!

precursor into surface glycoprotein

precursor into surface glycoprotein

* [he data are all organized in domain
specific ways

precursor into surface glycoprotein
precursor into surface glycoprotein
precursor into surface glycoprotein

precursor into surface glycoprotein

* Only domain experts can interpret
 Whats good? Whats not?

 Most data are only small
parts of the large picture

Mpissil—= o, - i hioeXcel




ebu'q!!s

‘
-

-

Even good data are n

* Everyone does their own work 7
* And Is great in their own rights! '

* The data are all organized in domain
specific ways

* Only domain experts can interpret
* Whats good? Whats not?

 Most data are only small
parts of the large picture

Mpissi—— o e, - e bioeXcel




b\oe%ce[

Modified from: Human Brain Project



We needed a hub for easily
conveyed science

Simple descriptors
Community peer reviewed
Centralized or pointers to data
Accessible to experts in all domains
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Two Pl's sparked what is now a global
network of cooperation
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Two Pl's sparked what is now a global
network of cooperation

Adrian Mulholland
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Two Pl's sparked what is now a global
network of cooperation

L -
Rommie Amaro

Adrian Mulholland
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Two Pl's sparked what is now a global
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Adrian Mulholland
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Two Pl's sparked what is now a global

network of cooperation
I "EINI CHEMICAL IrormaTIoN

Prototype (3 months ago] | D E Shaw Research
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Two Pl's sparked what is now a global

network of cooperation
i JCIM e

Prototype (3 months ago) | D E Shaw Research One month a whole
bunch of this later...
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Two Pl's sparked what is now a global

network of cooperation
I+ JCIM e

Prototype (3 months ago) | D E Shaw Research One month a whole
bunch of this later...
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Adrian Mulholland indivi |
ol Dozens of individual contributors

Community in US, EU, Switzerland, Korea, Japan
f Upwards of a dozen Orgs./Institutes aiding or in talks
MOILSSI . .
covid.molssi.org

bioeXcel



http://covid.molssi.org

covid.molssi.org

| et's take a look at what is there!

Mil coil— NS - b\Oe\\C@[
- github.com/MolSSl/covid



http://covid.molssi.org
http://github.com/MolSSI/covid

The Hub Is bringing In companies to better aid
researchers

» DataCite for issuing DOls on demand | |
» Make data citable in papers! 4@ DataC|te
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 AWS Open Data Program for storage

» 100+ TB of storage
» Explore options of storing the data we generate amazon
correctly web services
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The Hub Is bringing In companies to better aid
researchers
» DataCite for issuing DOls on demand

 Make data citable in papers! d@ DataCite

 AWS Open Data Program for storage
» 100+ TB of storage

» Explore options of storing the data we generate amazon
correctly web services

» /enodo storage for everyone and a group to link

* Potential Improvements:
* Knowledge Graphs for data
» Data licensing schemes




The Hub showed unexpected social insights

* Simple descriptors:
* Positive response, effective.
 |teration and Expansion

>
9
<
&

COVID-19 Molecular Structure and
Therapeutics Hub

Aggregating critical information to accelerate drug discovery
for the molecular modeling and simulation community.
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The Hub showed unexpected social insights

* Simple descriptors:
e P O S I t |Ve re S p O n S e ) e ffe Ct IVe i Biology ~ Viral/Host Structural Data ~ Therapeutics ~ Contribution About ~
* |teration and Expansion

»
9
<
&

COVID-19 Molecular Structure and
Therapeutics Hub

¥ C ommaun Ity p eer reVi ewe d Aggregating critical information to accelerate drug discovery
2o _ for the molecular modeling and simulation community.
* Original: Data ASAP - Review after

 Actual: Reluctant™ data additions

Mbissi— -0 . - 00000000 _adbioeXcel



The Hub showed unexpected social insights

* Simple descriptors:
. P O S i t ive re S p O n S e ) e ffe Ct ive o Biology ~ Viral/Host Structural Data ~ Therapeutics ~ Contribution About ~
* |teration and Expansion

»
9
<
&

COVID-19 Molecular Structure and
Therapeutics Hub

¥ C ommun Ity p eer reVi ewe d Aggregating critical information to accelerate drug discovery
2o _ for the molecular modeling and simulation community.
* Original: Data ASAP - Review after

 Actual: Reluctant™ data additions

» Centralized or pointers to data
 Canwe link to 1t? We'll share 1t.
» Can we quantify access? Even better.
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What can we learn for the next research
cohesion?
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What can we learn for the next research
cohesion?
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What can we learn for the next research
cohesion?

* Encourage easy contribution
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metrics
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What can we learn for the next research
cohesion?

* Encourage easy contribution

 Keep metadata simple with small iterations
* Highlight and promote research gaps

* Network data then connect people

* Replace review teams with outreach teams

» Secure large storage early with download
metrics

* Bring in UX expertise
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Additional Thanks
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