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RNA medicine
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Which answer is right?

Q B

J GGAAAGAGACUCAACAGGCUGGAAACAGGC %% GGAAACGCACUCAACGCAAGCUUCUGCUAG
UGAAAGUACAGAGUUGGAAACAACGGUACA CGAAAGAGCUUUGACGUGUACGUCUGCUCA
AAAGAGUCUCAAAGAAACAACAACAACAAC CGAGAGUGCGAAAGAAACAACAACAACAAC

No expert or computer model can tell these designs apart.



Which answer is right?
Nature Scores!
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Played by Humans. Scored by Nature
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Played by Humans. Scored by Nature

Crowdsourcing the
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How is this happening?



Discovery of New Rules

All GC-pairsin the in
multiloop junctions, have to
turn in same direction. (Red
nucleotide to the right and
green nucleotide to the left.)
Exception: the GC-pair
connecting multiloop and
neck, are allowed to turn in
both directions, without
being penalized.

~ Eli Fisker


http://getsatisfaction.com/people/eli_fisker

L I B Strategy Market "
Tell us your strategy for picking successful designs in the lab and help us build the

AR EteRNAbot

How well are EteRNA players doing?
memmmwmmmwmnuwbwnbmh .
algorithmthat predicts how well RNA sequences fold into the target shape in nature!
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Lee, Kladwang ... EteRNA players (2014), Proc. Natl. Acad. Sci.



Iroppy: | like the idea of shapes and
constraints that help us discover
where the model does not work
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84,1 42 Registered Players

5 ,7 56 Lab Players
1000 pesigns / round

3/ Syntheses/ round




Print

+ Print custom microarray

- Random barcoding
« Amplification
Transcription
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A new gameplay
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Cloud Lab has synthesized 13613 sequences in 338 projects.

f Alternative structure space for human tRNAs [Waiting for

& synthesis results]
fectured by University of Calilornla, Santa Cruz

and Leu tRNAs.

ZigZag and ZagZig

sortby Puizzle pastaste Synchasia st [

by tmjlowe on 17 May, 2014

We wisgh to test cropensity for cloverleaf versus alternative classes
of structures for natural human tRNA variants amaeng Arg, Met/Met,

Review results  Lab Info

by jandersonies on 26 Sep, 2013

Two telralcop arms with Zig-Zags (one left leaning, cne right
leaning) branch off a relatively tame mutilcop. Absent of
unforeseen 3D interactions A should be a relatively simple template
in which to try out some of the Zig Zag catalog in-vitro. No

constraints in thie round.

Winner ( 10 out of 10)

User Name Puzzle Title
eod  Eroud ZigZag and ZagZig
‘ try00193 ZaZaq and ZaaZia

Solution Title Score
-B - 98

ZigZag and ZagZig' K1 - Sub 1

{G=C light)

TEST 1 a6

Frog leg - Electric

Winner ( 4 outof4)

P

Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely

base pair\V1

Winner ( 10 cut of 15)

Twin puzzle experiment - parl 2

| wish 1o test how adjacent stacks in a mu
of & lab design. | think designs with adjac:
are harder to solve than designs with mul
stacks. | have made two twin designs. Th
them, are hcw the stems are spaced in th
join.

No animals ware harmad in the experime

Puzzle Tille Solution Title

Frog leg - Electric TEST2

Frog leg - Electric Another frog let
by Brourd ¢

In this lak, the goal is 10 stabilize the impossible secondan
motif, of a bulge edjacent a trioop. Baoth tricop/bulge ¢com
presant here, and 60 dasigns will be chosen lor synthesis.
identical project will be created in addition to this one, with
constrained sequencs for the buige. | hope Ic seea nlarest
designs and gequences froem players!
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3  Broud Modeled (mpossible: 1 Nucleotide Ledola - Broud - Leb Modeled
S e Lot et
Bulge/Triloop Lonaly bese pair V1
A1- Sub 3 (GAGCACCC +
CCTACGUG)
Omesi Madeled |mpossible: 1 Nucleolide  Mod of 8« 1

Bulga/Triloop Lonely base pair V1



Cloud Lab has synthesized 41855 sequences in 379 projects.
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Cloud Lab has synthesized 41855 sequences in 379 projects.

Principles for Predicting RNA Secondary
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An unexpectedly effective Monte Carlo technigue for the
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Results Browser

Experiments in game play
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Predictive power: real-world
RNA design
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