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What was it like?
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A NETFLIX ORIGINAL SERIES

What was it like?
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What was it like?

o Brilliant people.

8

e

e

e Crazy hours.

e Government salary.
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Why?
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The promise of games
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Foldit

@ © 2011 Nature America, Inc. All rights reserved.

Crystal structure of a monomeric
retroviral protease solved by
protein folding game players

Firas Khatib', Frank DiMaio', Foldit Contenders Group, Foldit Void
Crushers Group, Seth Cooper?, Maciej Kazmierczyk®, Miroslaw Gilski*4,
Szymon Krrywda®, Helena Zabranska®, Iva Pichova®, James Thompson!,
Zoran Popovic?, Mariusz Jaskolski*? & David Baker!

Following the failure of a wide range of attempts to solve the
crystal structure of M-PMV retroviral protease by molecular
replacement, we challenged players of the protein folding game
Foldit to produce accurate models of the protein. Remarkably,
Foldit players were able to generate models of sufficient quality
for successful molecular replacement and subsequent structure
determination. The refined structure provides new insights for
the design of antiretroviral drugs.

Faldit is a multiplayer online game that enlists players worldwide to
solve difficult protein-structure prediction problems. Foldit players
]ﬂtrag:: human three-dimensional prﬂb]rm—scllvmg skills to inter-
act with protein structures using direct manipulation tools and algo-
rithms from the Rosetta structure prediction mtﬂ"mdﬁlﬂgyl. Players
collaborate with teammates while compeling with other players to
obtain the highest-scoring (lowest-energy) models. In prool-of-
concepl tests, Foldit players—most of whom have little or no back-
ground in biochemistry—were able to salve protein structure refine-
ment problems in which backbone rearrangement was necessary Lo
correctly bury hydrophobic residues’. Here we report Foldit player
successes in real-world modeling problems with more complex devia-

Blmann fne s an s lblnnn ahass cbismns 1o dioe b bbha saloploc ol e low-

Structure Prediction (CASP) experiment was an ideal venue in which
Lo test this. CASP is a biennial experiment in protein structure predie-
tion methods in which the amino acid sequences of structures that
are close to being experimentally determined—referred to as CASP
largets—are posted to allow groups from around the world to predict
the native structure (hitp://predictioncenter.org/casp%/). Each group
Laking part in CASP is allowed to submit five different predictions for
each SEQuUence. Faoldit parlir_'ipalfd as an ind::pEndrnl group dunng
CASP9 and made pn:dlv;:tiﬂns for the targels with fewer than 165 resi-
dues that the CASP organizers did not indicate as oligomeric. For targets
with hemologs of known structure—the Template-Based Modeling
category—Foldit players were given different alignments to templates
predicted by the HHpred server® via the new Alignment Tool. Despite
these new additions to the game, the pEIﬁ}rmanr_':: of Foldit pla}rrr::
over all CASP9 Template-Based Modeling targets was not as good
as those of the best-performing methods, which made better use of
information from homologous structures; exlensive energy minimiza-
tion used by Foldit players tended to perturb peripheral portions of the
chain away from the conformations present in homaologs.

For prediction problems for which there were no identifiable homao-
logous protein structures—the CASPY Free Modeling category—Foldit
players were given the five Rosetta Server CASPY submissions (which
were pub]icl}r available to other pn:dlctiﬂn groups) as starting points,
alﬂng with the .‘LllgnmEnt Tool. Here all five starting models were
available, alltm'mg p]aytrs Lo use partial thrrading o combine
different features of the Rosetta models. In this Free Modeling




GAME DEVELOPERS CONFERENCE® 2015 MARCH 2-6, 2015 GDCONF.COM

Historical gov't use of media
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The Federal Games Guild

W/

Woodrow Wilson
International Center
for Scholars

Smithsonian
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Agency games
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U.S. DEPARTMENT OF STATE

TRACE

LEARN ENGLISH AND DISCOVER AMERICA
THROUGH MULTIMEDIA GAME PLAY

Walden
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Investment Blogs « SBA News and Vi

Learn more: http://bit.ly/sbir-games

Just Launched: Playlist Showcases 36
SBIR-funded “Games for Learning”

By Javier Saade, SBA Official Published: October 8, 2014

Note: This blog is co-authored by Javier Saade, Ed Metz, Betty Royster, and Lindsay
D'Ambrosio

The Small Business Innovation Research (SBIR) and Small Business Technology Transfer
(STTR) programs are the largest source of early-stage capital for innovative small companies in
the United States. Via these programs, the federal government invests over 2 billion dollars in
American entrepreneurial firms to develop and commercialize technologies that strengthen our
nation's defense, improve the health of our citizens, and enhance education.

Javier Saade, Associate Administrator of SBA's Office of Investment and Innovation, which
oversees both programs across the federal government describes it simply as “America’s seed
fund.”

“The programs essentially help ‘de-risk’ technology ideation, conception, and development so
that eventually private capital and industry help these small businesses take the ball further and
commercialize the wide array of technologies funded,” he added.

The programs reduce barriers to high-growth technology-based entrepreneurship and
commercially viable inventions and products. Combining technological research and
development with a commercial purpose helps grantees become the next Qualcomm,
Genentech, Symantec, Z-Corperaticn, or iRobot — all recipients of SBIR/STTR capital, and leads
to technological breakthroughs like 3-D printing, LASIK technology, and the Sonicare toothbrush.
For more infermation on how SBIR works, please visit www. SBIR.gov or see this recent post.

Announcing Two New SBIR/STTR Social Media Initiatives

As representatives of SBIR, we are blogging today to announce two initiatives that highlight
areas of technological innovation where the program is making an impact.

First. we are leveraging the Twitter handle @SBAgov as well as the hashtag #5SBIR to post

Register ‘

More Posts in this cates

SBIR Pulse — Improving Confidence with
a Spoon? Meet SBIR entrepreneur
Anupam Pathak

February 26, 2015

The Engine of Puerto Rico's Economic
Renewal Will Ee Powered By Innovation
and Re-invention

February 23, 2015

How is the Small Business Climate in the
Southeast Region?

February 20, 2015

How the Emerging Leaders Initiative Can
Help Take Your Small Business to the
Next Level

February 20, 2015
Harvard University Recognizes V-WISE

as a “Bright Idea”
February 19, 2015
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Learn more: http://www.eyewire.org
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Learn more: http://www.brain.akiliinteractive.org
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Learn more: http://www.algebrachallenge.org
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Games for education

“I'm calling for investments in
educational technology that will
help create digital tutors that are as
effective as personal tutors, and
educational software that’s as
compelling as the best video game.”

President Obama, 2011




GAME DEVELOPERS CONFERENCE® 2015

PISA ranking

MARCH 2-6, 2015 GDCONF.COM

Snapshot of performance in mathematics, reading and science
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Research

e SRI International, 2013

e Digital Games for Learning
meta-analysis

e 12% improvement in cognitive
outcomes with addition of a
learning game

Learn more: http://bit.ly/games-sri
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Digital Games for Learning:
A Systematic Review and Meta-Analysis
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Getting work done
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Games for education - Challenges

Subject areas
Standards
Audience
Platform
Marketplace
Research
Ratings
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Marianne

Bouchard

Learn more: http://www.classcraft.com
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Minecraft Edu

Learn more: http://www.minecraftedu.com
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Zombies  /OMBIE-BASED
L EARNING

Standards-based Geography curriculum...with zombies!

J s AN
Apply legend or key, compass rose, scale, grid, index, and symbols and labels 1o this map. O e map 1 e e equsl 355 mieg | By David
This is your chance to show that you can create all the elements of a map Hunter

251

Learn more: http://www.zombiebased.com
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We've come a long way
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Expanding what games are

Total Video Game Market © i0S © Android © Microsoft © WebOS MeeGo Other © QNX
5120 - data: Gartner. Figures for 2013 and 2014
E 5111 150 guardian.co.uk inferred from supplied 2012 and 2015 figures
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A growing sector

n

Million

$600

$500

$400

$300

$200

$100

o

$

Venture Investment in EdTech
2010 - 2015 YTD

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

H Seriesl mSeries2






GAME DEVELOPERS CONFERENCE® 2015 MARCH 2-6, 2015 GDCONF.COM

The White House Education Game Jam

o Building and testing education game prototypes to
develop new tools for teachers in the classroom

e U.S. Department of Education,
Smithsonian, and NASA

e 105 game developers

o 35 educators, students, learning
researchers, and staff

e 23 education game prototypes
« Based on standards
e ...and way too much fun!
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Did You Know?

n




MARCH 2-6, 2015 GDCONF.COM

GAME DEVELOPERS CONFERENCE® 2015

N
-
(©

e
0

=

=
=
(O
0
T




Ad -.i"’ Sonars- 4 J"}

Press C to Create a Creature




GAME DEVELOPERS CONFERENCE® 2015 MARCH 2-6, 2015 GDCONF.COM l

Tea
oe







GAME DEVELOPERS CONFERENCE® 2015 MARCH 2-6, 2015 GDCONF.COM

Let’'s go exploring!
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Models

27 O
ERIMENTATION
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Partner up!
« ED IES SBIR

BILLEMELINDA MacArthur
° N I H G r a n t Foundation
e NEA, NEH Grants
o N S F .\.{_ Joan Ganz
+ I EDDI’lE"y‘EE‘HtE‘l’
o DARPA

LEARNING §aMesS NETWORK
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Contact:
mdeloura@satori.org
@markdeloura

Get connected

e Games for Impact Report (GFIR) |
e http://bit.ly/gfir-subscribe ( 1gda Sevepere aodaion
e IGDA LEG SIG

e GamesAndLearning.org
software

e Games for Change conference
e Games+Learning+Society conference CESRD’

e Serious Play conference
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