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Results
Puzzle Name Length (nt) Best 

RMSD(Å) DI all INF all INF wc INF nwc INF 
stacking

Clash 
Score

1 Thymidylate synthase mRNA 23 3.4 3.657 0.934 0.953 - 0.924 0
2 Self-assembling RNA square 15+10 2.3 2.846 0.808 0.875 0 0.798 11.76
3 Glycine Riboswitch 84 7.241 9.819 0.737 0.857 0 0.731 0
4 SAM-I riboswitch aptamer 126 3.257 3.472 0.938 0.989 0.667 0.935 2.22
5 Group I intron Gir1 188 9.152 12.019 0.761 0.906 0.334 0.751 6.79
6 Adenosylcobalamin riboswitch 168 11.699 16.151 0.724 0.885 0.316 0.702 23.48
7 Varkud satellite ribozyme 185 20.370 27.245 0.748 0.895 0.105 0.726 10.68
8 SAM-I/IV riboswitch 96 4.801 5.651 0.850 0.985 0.577 0.816 13.8
9 5-hydroxytryptophan aptamer 5.863 8.433 0.695 0.872 0.405 0.679 18.09
10 T-box complex 96+75 6.803 8.365 0.813 0.946 0.700 0.786 11.09

T-box 96 6.021 7.478 0.805 0.906 0.624 0.804 10.73
tRNA 75 2.505 2.767 0.905 0.972 0.913 0.883 1.45

11 7SK 5.224 6.456 0.809 0.953 0.000 0.821 0.550
12 ydaO riboswitch 108 10.061 14.453 0.696 0.861 0.000 0.663 12.61
13 ZMP riboswitch 60 5.410 7.032 0.769 0.905 0.258 0.755 10.85
14 L-glutamine riboswitch (Free state) 61

6.513 8.276 0.787 0.884 0.354 0.805 10.66

L-glutamine riboswitch (Bound state) 61 5.879 7.926 0.742 0.918 0.577 0.701 11.18
15 hammerhead 68 7.121 10.410 0.684 0.728 0.224 0.710 94.72
16 TBA
17 Pistol ribozyme 62 7.134 10.222 0.698 0.858 0.000 0.701 7.04
18 Zika virus 71 3.740 4.710 0.794 0.962 0.577 0.738 0
19 Twister sister ribozyme 62 5.517 7.480 0.738 0.909 0.000 0.703 18.97
20 TBA

21 Guanidine III Riboswitch 41 4.506 7.702 0.585 0.957 0.250 0.482 13.53



RNA-Puzzles toolkit
Metrics Structure Summary Annotation
RMSD All atoms Atom-wise deviation based on rigid 

superimposition
General metric

LCS-score Nucleotide 
centers

Largest set of Cα fall within a cutoff 
referred to experimental structure

new

MCQscore Dihedrals Dihedral angle deviations RNA oriented

INF(INFwc, 
INFnwc, 
INFstacking)

Residue 
interactions

Matthews correlation coefficient to 
measure the accuracy in the prediction of 
the key interaction networks

DI/DP All atoms Average distance deviations based on 
residue pair superimpositions

MolProbity All atoms Geometrical reasonability of bonds, angles 
and contact distances

General metric

P-value All atoms Prediction quality based on structure 
length and RMSD

RNA oriented

http://rnabench.tk

http://rnabench.tk/


Why RNA structure?

Rfam 11.0 #RNA structure in PDB

Sequence space vs. Structure space



Rfam list

19/20 target RNA
Online discussion 3D structure

prediction

Quality prediction

Expert voting

Remodelling

Experimental 
validation

Structure demonstration

Prediction web server

The unknown Rfam puzzle project



Papers to summarize

• RNA-Puzzles Round IV

• RNA-Puzzles toolkit

• Unknown Rfam Puzzles



Perspectives: Structure recruitment
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Making RNA-Puzzles useful?

• Zika virus break out in 2016

• Shall we endeavor a 
prediction puzzle without 
knowing the solved 
structure when RNA virus 
breaks out?

Puzzle 18: Zika Virus
Native
Prediction
RMSD: 3.74Å

DI all: 4.71
INF all: 0.794
INF wc: 0.962
INF nwc: 0.577
INF stack: 0.738
MCQ: 18.49



Web server? Domain name?



Why WC not enough?

• Puzzle 14 (L-glutamine)

• Native
• w/ non-WC + 98% WC
• w/o non-WC + 100% WC 


