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This Supplemental Information file contains one Supplemental Table and six Supplemental
Figures.
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Model Best RMSDa Model 1 RMSDb Best DIc Model 1 DIc Best INFd Model 1 INFd

Rank 1st 2nd 3rd sume 1st 2nd 3rd sume 1st 2nd 3rd sume 1st 2nd 3rd sume 1st 2nd 3rd sume 1st 2nd 3rd sume

TS232 6 2 0 22 5 0 2 17 6 2 0 22 6 0 1 19 6 1 1 21 3 3 0 15

TS287 1 2 2 9 1 3 2 11 1 3 2 11 2 5 0 16 2 0 3 9 4 2 0 16

TS128 1 1 2 7 2 1 0 8 1 0 1 4 1 1 1 6 0 0 0 0 0 0 0 0

TS081 0 1 1 3 2 1 1 9 0 1 3 5 1 3 1 10 2 2 2 12 2 1 2 10

TS229 2 0 1 7 0 0 0 0 2 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0

TS416 0 2 2 6 0 1 0 2 0 1 1 3 0 1 0 2 0 0 0 0 0 1 0 2

TS239 2 0 0 6 0 0 0 0 2 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0

TS439 2 0 0 6 0 0 0 0 2 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0

TS110 1 0 0 3 0 0 0 0 1 0 0 3 0 0 1 1 0 0 0 0 0 0 0 0

TS285 1 0 0 3 1 0 0 3 1 0 0 3 1 0 0 3 0 0 0 0 1 0 0 3

TS456 0 1 0 2 0 1 0 2 0 1 0 2 0 1 0 2 0 0 1 1 0 0 0 0

TS054 0 1 0 2 0 1 0 2 0 1 0 2 1 0 0 3 0 1 1 3 0 0 2 2

TS347 0 1 0 2 0 1 0 2 0 1 0 2 0 1 0 2 0 0 1 1 0 0 0 0

TS489 0 0 0 0 1 0 1 4 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0

TS470 0 0 0 0 1 0 1 4 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0

TS227 0 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TS147 0 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TS119 0 0 0 0 0 1 0 2 0 0 0 0 0 1 1 3 0 1 1 3 1 0 0 3

TS325 0 0 0 0 0 1 0 2 0 1 0 2 0 1 0 2 0 0 1 1 0 0 0 0

TS392 0 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2

TS434 0 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 1 1 0 5 0 0 1 1

TS035 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 0 0 1 1 3 0 0 2 2

TSR01 0 0 0 0 0 0 0 0 0 0 2 2 0 0 1 1 0 0 1 1 0 1 0 2

TS125 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 0 1 0 2 0 0 1 1

TS235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1

TS076 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0

TS444 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 2 0 4 0 1 1 3

TS248 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1

TS185 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 3
aBest RMSD reached for all the models submitted.
bRMSD reached by the model ranked #1 by the group.
c Same as a,b for Deformation Index (DI).
d Same as a,b for Interaction Network Fidelity (INF).
e For each group, the number of times the submitted models were ranked 1st, 2nd, or 3rd were counted and the weighted sum
indicated in SUM (with a weight of 3 for 1st, 2 for 2nd and 1 for 3rd ranks).

Supplementary Table 1. Scores reached by the modeling groups using the different RNA-Puzzles
metrics and assessment processes as indicated in the column Model.

2

Page 50 of 59



Supplemental Figure 1. Comparison of two tools to calculate interaction network fidelity (INF) of
RNA. Comparison of INF computed using MC-annotate vs. using ClaRNA.
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Supplemental Figure 2. How a good prediction can get high TM-score but low GDT_TS. For the
R1138 model 4 submitted by AIchemy_RNA2 (R1138TS232_4) and the cryo-EM R1138 structure, the
residue-residue distances between the C3’ and C4’ atoms were calculated using the superimposed
coordinates determined by US-align and LGA, respectively; the traces are similar. The black dashed line
represents the (soft) distance threshold used in US-align to compute TM-score ( = 13.59 Å), which is set𝑑

0
based on the molecule length; for this 720-nucleotide target the value is large and most residues align𝑑

0
within the threshold, leading to a high TM-score for this target. In contrast, the gray lines indicate the
threshold values used in GDT_TS (1 Å, 2 Å, 4 Å, and 8 Å). These threshold values do not change with
molecule length and so do not take into account the increased flexibility expected for longer RNA
molecules, leading to small GDT_TS values for this target.
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Supplemental Figure 3. Fits of CASP15 RNA models to EM maps. The best fitting (by ZEM) predicted
model (blue) fit into an experimental cryo-EM map for each target (gray).
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Supplemental Figure 4. EM metrics for all targets. Scores for all models submitted for all targets are
depicted. Models passing the RMSD filter are indicated with larger dots, colored if submitted by top
performing groups and dark gray otherwise. The black line indicates the EM metric scores for the
experimentally determined model.
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Supplemental Figure 5. Map-to-model analysis over all submitted models without RMSD filtering.
(A) Z-scores for all models for RNA cryo-EM targets and ranking according to ZEM (black), in orange are
the ZRNA scores for comparison. (B) the Spearman correlation between metrics used in ZRNA, ZEM, as well
as RMSD for all models from cryo-EM targets. RMSD and clashscore were multiplied by -1 before
calculating the correlation so that higher scores corresponded to better accuracy for all metrics.
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Supplemental Figure 6. Map-to-model analysis and RMSD filtering. (A) the Spearman correlation
between metrics used in ZRNA, ZEM, as well as RMSD, computed for all models passing the RMSD filter.
RMSD and clashscore were multiplied by -1 before calculating the correlation so that higher scores
corresponded to better accuracy for all metrics. (B) The number of models which have RMSD to target
less than the filter cutoff; these models were used in the final EM ranking. (C) An example of when EM
metrics can be misleading. Reference structure in green, experimental map in grey, predicted models in
blue. GDT-TS is reported as an example of model-to-model metric and SMOC as an example of
map-to-model metrics. Green scores are seen as “good” while red are “poor” scores

8

Page 56 of 59



Supplemental Figure 7. Comparison of groups’ top model by GDT-TS and the model they selected
as model #1. (A) For each group, the percent of targets they participated in where their best model by
GDT-TS (out of up to five models submitted) was assigned as model #1. (B) For all targets and all groups,
the percent difference in GDT-TS from model #1 to the top model for that group. The mean values over
CASP groups in (A,B) are shown as black lines. For comparison, the gray bars in (A,B) mark the 95%
confidence interval for values from random shuffling to select “model #1” (1,000 and 10,000 bootstraps
respectively).
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Supplemental Figure 8. Molecular replacement analysis of all groups for R1117. LLG (top) and TFZ
(bottom) are plotted in red with a horizontal line at 60/7 respectively representing the normal criterion for
successful placement. Global Map CC is plotted in blue with a horizontal line at 0.2 representing
agreement between the placed model and the solved crystallographic structure.
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Supplemental Figure 9. Analysis of how well groups modeled multi-state targets. For all models
submitted, the TM-scores to the two separate conformations are plotted against each other. The two
conformations are the mature and young conformations for the 6-helix bundle nanostructure R1138 (A)
and 'up' and 'down' conformations for the BtCoV-HKU5 SL5 domain R1156 (B). Gray boxes indicate
regions with TM-scores below the TM-score between the two target conformation (0.67 for R1138 and
0.58 for R1156). Red regions indicate models that were close to the young (A) and ‘up’ (B) conformations
and blue regions indicate models that were close to the mature (A) and ‘down’ (B) conformations. In both
targets, there were models submitted that capture one of the experimentally observed conformations
(blue quadrant) but not the other one (red quadrant).
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