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Extended Data Fig. 3| Example of RNA-MaP data summary plot made available to Eterna participants for OpenTB challenge. These data are for Round 2 of
Challenge 3: OpenTB sensor, for design AK2.5 submitted by Andrew Kae. The affinity of the designed RNA to the reporter RNA is computed at various conditions.
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Extended Data Fig. 4| Raw flow cytometry data of MCTS_20 (INC). The data indicates the density based on a Gaussian kernel density estimation of the

correspond to the raw data for Extended Data Fig. 5 for MCTS_20 (INC). Each row fluorescence. A subset of only 1,000 events were plotted out of the 10,000 total
and column corresponds to a different [C] and [A],[B] concentration respectively.  events for visibility. The centerline of the box plotindicates the median; the
[R]1was kept at 30 nM. Each tile shows the box plot with the red line indicating edges of the box correspond to the first and third quartiles; the whiskers extend
the median value. The scatter plot behind the box plot shows the distribution of to1.5times the interquartile range.

the fluorescence measured. The distance of the scatter points from the centre
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Extended Data Fig. 5| Flow cytometry characterization of top player designs
from Round 2 of Challenge 3: OpenTB calculators. Five different player designs
were tested in 36 different conditions as shown in the heatmap. For all conditions,
[R]was kept at 30 nM. The titles of the heatmaps are the player names except
AK2.2 and AK2.5 which are designs from Eterna player Andrew Kae. From left to
right and top to bottom the 5 designs are from (1) player: AndrewKae design ID:
7233501 design name: ‘AK2.2 [A]x[Blover[C]*2 DEC’, (2) player: AndrewKae design
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ID: 7233512 design name: ‘AK2.5 [A]x[B]over[C]*2 DEC’, (3) player: dI2007 design
ID: 7172797 design name: ‘A*B/C"2 DEC 8 9’, player: spvincent design ID: 7230841
design name: ‘A*B/C*C Dec Mod20’, player: HarryS design ID: 7252060 design
name: ‘[A]*[B]/([CI*[C]) - INC Attempt #68 (Inspired by Eli Fisker)’. Designs 1-4
are DEC sensors and design 5is an INC sensor. Receiver operating characteristic
(ROC) curves of all five designs are shown on the bottom right.
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Extended DataFig. 6 | In silico screening of Nucleologic designs. The top two spaced on the log scale from1pMto 1 uM for a total of 1000 conditions. Using the
DEC and INC designs were chosen based on an insilico screen using NUPACK. The NUPACK calculated values, a logistic regression model was fitted to compute the
sequences were simulated at different concentrations of the inputs [A], [B], and AUROC value. The dashed vertical line indicates where [A][B]/[C]*=1/16.

[Clwhile keeping [R]at 30 nM. The concentrations consisted of 10 values evenly
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Extended Data Fig. 7| Flow cytometry characterization of other Nucleologic
designs. The top two DEC and INC RNA designs as well as an INC DNA design
from Nuclelogic were tested in 36 different conditions as shown in the heatmap.
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For all conditions [R] was kept at 30 nM. The title of the heatmap is the design
name and the type of sensor, INC or DEC, is in parentheses. Receiver operating
characteristic (ROC) curves of all designs are shown on the bottom right.
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Extended Data Fig. 8 | Time to submit solutions on Eterna. The distribution user interface. It does not reflect the extra time spent outside. The red horizontal
ofthe time it took for Eterna players to submit solutions from Challenge 1to lineis the time it takes to run Nucleologic for Challenge 3 (7.5 h). The centerline
Challenge 3.C1, C2, and C3 denote Challenge 1, Challenge 2, and Challenge 3 ofthebox plotindicates the median; the edges of the box correspond to the first

respectively. The name after the colonindicates the puzzle the players submitted ~ and third quartiles; the whiskers extend to 1.5 times the interquartile range.
the solution to. The metric only measures the time Eterna players spent on the
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