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RNA structure

One Unique Structure
(usually)

One Sequence

• This is true for both proteins and RNA molecules
• Similar structures may have low sequence identity! 

GGGUCAGGCCGGCGAAAGUCG
CCACAGUUUGGGGAAAGCUGU
GCAGCCUGUAACCCCCCCACGA
AAGUGGG

5’-

-3’
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RNA-Puzzles

CASP RNA-Puzzles
Protein Structure Prediction RNA Structure Prediction
Community wide Community wide

Since 1994 Since 2011

Journal: Proteins, IF 3.8 Journal: RNA, IF 4.3
Basically solved by AlphaFold Break-through Expected in 

near furure

Miao et al. 2015, 2017, 2020 RNA, 2020 NAR, 2017 Annu. Rev. Bioph. , 2020 Front. in Gene. 

5’-GGGUCAGGCCGGCGAAAGU
CGCCACAGUUUGGGGAAAG
CUGUGCAGCCUGUAACCCC
CCCACGAAAGUGGG-3’

Zika sfRNA
sequence

structure
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Primary Aims

To determine the capabilities and limitations of current methods of 3D 
RNA structure prediction based on sequence, 

To find whether and how progress has been made,

To identify whether there are specific bottlenecks that hold back the 
field, 

To promote the available methods and guide potential users in the 
choice of suitable tools for real-world problems, 

To encourage the RNA structure prediction community in their efforts to 
improve the current tools and to make automated prediction tools 
available,

To explore the underlying mechanism of ligand-RNA binding and the 
conformational changes in riboswitches.
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Workflow

• Structure recruitment
• Preparation (3-7 days)
• Prediction
• Automated web server: 48 hours.
• Human experts: 3-4 weeks.

• Post-experiment prediction
• 1D and 2D mutate-and-map data

• Results Submissions
• 5 models max for each prediction method

• Assessment
• Summary, Release

We call for experimentalists to contribute structures!



www.rnacentre.org

Overview in Puzzle Round V: 23 Puzzles

RNA Elements

Viral Elements

Ribozymes

Riboswitches

T-Box complexes
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Evaluation

rename
format

validation evaluation visualisation

PZ45_RNAComposer_3

PZ#_Method_model#

* No space please

Sequence complete?
Rename residue names
Rename atom names
Sort atoms
Assign aligned region

RMSD based on best Ref
Interaction Network fidelity
Deformation Index
TM-score
lDDT
Clash score
MCQ

Target information
Metric table
Superimposition
JSmol alignment
Deformation profile
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RNA-Puzzles Toolkit and rna-tools

Nucleic Acids Research 48 2, (2020) 576–588
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Interaction Network Fidelity
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Deformation profile: local superimposition
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TM-score/LG-score

Levitt,M. and Gerstein,M. (1998) A unified statistical framework for sequence comparison and structure comparison. Proc. Natl Acad. Sci. USA, 95, 5913–5920.
Y. Zhang, J. Skolnick, TM-align: A protein structure alignment algorithm based on TM-score, Nucleic Acids Research, 33: 2302-2309 (2005)

• Obtain the longest 
aligned fragment

• The score is normalized 
to [0, 1] for all length 
structures

• Consider sequential 
comparison

• Only 1 chain to compare
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lDDT: local superimposition-free
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Website: www.rnapuzzles.org

Updated Rules
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More complete information

Puzzle time
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New registration system

Automatic registration with email

Human identity confirmation
(otherwise account deleted)

Email will be added to mail list

Sequence information available 
during puzzle open time

Sequence information sent to the 
mail list
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Group Information

Prediction group information is provided

1. Link to the group/webserver
2. Related publications
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Better presentation of publications
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Open Puzzles

http://www.rnapuzzles.org/open-puzzle/

http://www.rnapuzzles.org/open-puzzle/
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Start from Sign up

For identification
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Start from Sign up

Protect the structural biologists who 
provide solution structures for us

✅
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Start from Sign up

Then you will get an email from RNA-Puzzles 
to activate your account.

Click here to activate
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After login 
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Edit user information

Edit user information
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Click to download open puzzles 
sequences file. 
(Only open puzzles will display at here)

Download puzzles sequences
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Submit your prediction

Submit your prediction at here

It will check your submission 
format automatically. 

Your submission will list at here
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Submission format
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Submission format

Download the scripts
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Submission format 
check

rna_puzzles_format.pyPuzzle.fasta Standard format.pdb

format_check.pyYour perdiction.pdb error reports.txt
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Assessment results

Click here to get the 
assessment results.
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Assessment results

Click here to get the assessment 
result detail for each submission.
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Assessment results
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For the next RNA Puzzles

• It is important to model using both human- and web-based
approaches for each Puzzle.

• We are eager to implement new metrics (run automatically
within the framework of RNA Puzzles pipeline).
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国家生物数据中心（大湾区节点）

Openings：

Computational Biology
• 2025 PhD students（3）

• Co-PI（2）

• Postdocs（3）

• RA（3）

• Interns

Biochemistry
• Postdocs（2）

Please email: 

miao_zhichao@gzlab.ac.cn

Chichau Miao@Guangzhou Laboratory
35
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Thanks!


