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rna-tools.online

a swiss army knife for RNA 3D structure modeling workflow

@ RNA 3D structure standardization

© RNA 3D model quality assessment

Q RNA 3D structure analysis

I3 RNA 3D structure minimization

£J RNA 3D structures comparison

Motivation

Significant improvements have been made in the efficiency and accuracy of RNA 3D structure
prediction methods in recent years; however, many tools developed in the field stay exclusive to
only a few bioinformatic groups. To perform a complete RNA 3D structure modeling analysis as
proposed in the RNA-Puzzles publications, e.g., [1], the researchers must familiarize
themselves with a quite complex set of tools.

The goal of the rna-tools package [2] was to provide a more abstract way to process data for
RNA 3D modeling. Nowadays, rna-tools has become a wide toolbox to approach every aspect
of working with various types of RNA data. The package was used to provide computational
resources for the RNA-puzzle community [2] and also offered tools for other biological
applications, e.g., [3,4,5].

However, using rna-tools requires the installation of a mixture of library and tools and basic
knowledge of the Linux terminal command line. To give a chance for all biologists to take
advantage of developments in RNA 3D structure prediction, we provide a user-friendly server to



perform many standard analyses required for the typical modeling workflow: secondary structure
prediction, 3D structure manipulating and editing, structure minimization, structures analysis,
and comparison tools.

In the server, each tool has been translated into a web application. The user can use the web
browser, select the tool to use, and upload its own files. Once the computation is done, the
webserver allows the user to download the results and explore the steps that were used to
perform the analysis. This will also provide a way to learn how the rna-tool package can be used
and will spur the user into trying to perform more customized analyses.

All tools are well documented and examples are provided to help the users to understand the
tools.
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Documentation

The rna-tools.online server hosts many bioinformatic tools to perform various operations on
different types of RNA data with ease. This project has been developed to give users access to
a comfortable interface that doesn’t require any knowledge of programming or command line
execution and complicated installation.

The Tools page is divided into seven categories, each one describing the type of tools it
contains. The tools are listed one below another, and a small description follows the name of
each tool. By clicking on the hyperlink it is possible to reach the page of every single tool. The
sections in which the tools have been divided are the following:

1. RNA 3D structure conversion from CIF to PDB



RNA 3D structure analysis

RNA 3D structure standardization
RNA 3D structure editing

RNA 3D structure minimization
RNA 3D structures comparison
RNA 3D model quality assessment
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The tools may differ from one another, but the general pipeline is the following:

1. The user opens the tool page for the required actions;

2. Then, following the instruction displayed on the page, the user can drag and drop input
files into a box on the page or “Fetch” files from another job, and press “Run!”

3. The tool will start to work in the background and after a few seconds or minutes
(depending on the tool), the result files will be generated.

4. The user will then be able to retrieve the data of the analysis and re-use it to perform
other tasks on the rna-tools web server.

Demo

Each Tool has an option to “Load demo”. If the user is unsure about the file or the correct
formats that the tool accepts, “run” the demo and download and explore the loaded example file
and the resulting output.

The tool-specific documentation for each tool can be found on each page, at the bottom.

Job id

If you reload the page when the job id (identifier) is not in your URL then a new folder will be
created for the user:

http://rna-tools.online/tools/calc-rmsd/

To access the same folder and the same job, in a new browser window or after refreshing your
page, you need a full URL:

http://rna-tools.online/tools/calc-rmsd/11e4e814

Fetch
The user can use “Fetch” with the job ID of another job to get files into a current job.

Syntax for selection

Various tools use the selection scheme.

For “Mutate”, “A:1A+2A+3A+4A,B:13A” defines mutating all selected residues into adenine (“A”).


http://rna-tools.online/tools/calc-rmsd/
http://rna-tools.online/tools/calc-rmsd/11e4e814

“‘A:1A” means taking the first residue from chain A and mutating it into A (adenine). The user
can combine resides from the same chain with “+” and add residues to be mutated in another

change by using “,”.

“

For “Calculate RMSD”, ranges of residues can be defined using “-”, e.g.,
“‘A:1-17+24-110+115-168", meaning, select residues from 1 to 17 (including), and from 24 to 110
(including) and from 115 to 168 (including) of chain A.

Moreover for “Calculate RMSD” negative selection is possible to remove a single atom from
selection, e.g. “A/57/02\", meaning remove “0O2” of residues 57 of chain A (\ is required to
protect ‘ from being interpreted as an end of a string).

Re-run jobs

The goal of the server was to implement an interactive workflow to allow the user for
complex analyses. The user can work in the same server folder by removing some input
files and keeping outputs of the tools, and by adding new files, one can perform
interactively more complex analyses. Even a finished job can be easily re-run (for
example, after removing one of the input files or adding new files) to get a new result.

Form validation

Some forms need extra information, when missing, the following information will be displayed
and the submission will be stopped.

Mutate

Load demo Remove All Files Reset

=(¢;1 | files from another job e.g., 614e0alb

5 KB

missing_op1...

(]
1
1
1
1
1
1
1
1
1
[}

" Fill out this field |
To mutatS S

[

[' Example: A:1A+2A+3A+4A B:13A

Figure. Form validation in enabled for some tools when the input is required.



In some tools, input verification is challenging without running the tool. In these cases,
such as "Calculate RMSD", the tool reports the problem in the output of a given tool.
Here, because of the different lengths of segments taken for the calculations (chain A,
residues 1-17 (including) vs chain A, residues 1-18 (including)), the number of atoms is
different and RMSD can not be calculated. The information about the issues is shown in
the output.

all-vs-all
target: filename of file to be used as the reference, if empty the first file dropped will be used
target selection: | A:1-17 e.g. A1-17424-110+115-168
model selection: | A:1-18 e.g, Ai1-17424-110+115-168
target ignore selection: e.g., A/57/02\'
model ignore selection: e.g., A/57/02\'

JOB ID 33ee019d http://rna-tools.online/tools/calc-rmsd/33ee@19d

69.77 KB 21_Das_1_rpr.pdb

69.77 KB 21_ChenHighLig_1_rpr.pdb
68.16 KB 21_3dRNA_1_rpr.pdb

68.16 KB 21_Adamiak_1_rpr.pdb
0.22 KB run.sh

0.08 KB rmsds.csv

0.39 KB log.txt

[oNoNONONONONO

rna_calc_rmsd.py -sr -t 21_Das_1_rpr.pdb -—target-selection A:1-18 ——model-selection A:1-17
21_ChenHighLig_1_rpr.pdb 21_3dRNA_1_rpr.pdb 21_Adamiak_1_rpr.pdb

method: all-atom-built-in

target: 21_Das_1_rpr.pdb

of models: 3

Error: number of atoms is not equal target (21_Das_1_rpr.pdb):388 vs model (21_3dRNA_1_rpr.pdb):368
Error: number of atoms is not equal target (21_Das_1_rpr.pdb):388 vs model (21_Adamiak_1_rpr.pdb):368
Error: number of atoms is not equal target (21_Das_1_rpr.pdb):388 vs model (21_ChenHighLig_1_rpr.pdb):368
number of atoms used: 0@

DONE!

Figure. Errors can be reported in the output of a given tool.
Tools

RNA 3D structure conversion from CIF to PDB

Conversion between mmCIF and PDB

As only a limited number of chains and atoms can be deposited in the PDB format, the mmCIF
format has been introduced to provide an alternative way to save structures. As the predicted
RNA structures are normally within the capability of the PDB format, this format is still used in
the RNA-Puzzles community. Moreover, many tools available in the field of RNA 3D



bioinformatics still are using the PDB format and likely will not be updated for the mmCIF format.
Thus, we decided to provide a web application to convert mmCIF format to PDB format
(“Convert CIF files to PDB”) and reverse (“Convert PDB files to CIF”). These two tools are based
on the open-source version of PyMOL.

Convert CIF files to PDB
Convert PDB files to CIF

RNA 3D structure analysis

The first group of tools includes programs that aim to facilitate the analysis of RNA 3D structure.
With “Get sequences” the user can easily obtain RNA sequences for the uploaded PDB files. To
obtain secondary structures from the PDB files, the tool “Get secondary structures” can be used
that is based internally on 3DNA/DSSR software. The 3DNA/DSSR software is also used for the
next tool, “Analysis with X3DNA” which provides various detailed statistics for PDB files such as
a list of RNA elements (helixes, stems, motifs, nucleotide modifications) and configuration of
base pairs. The last tool in this group uses ClaRNA to classify the contacts (interactions)
between base pairs in a PDB file.

Get sequences get sequences of a bunch of PDB files

Get secondary structures get secondary structures of a bunch of PDB files
Analysis with X3DNA get statistics and details on PDB files

Analysis with ClaRNA get interactions detected for PDB files

Get sequences

There are two ways how to obtain the sequences from PDB files. As the demo, we provide four
models from the RNA-Puzzle 21 target.

The default options will show the filename after ‘# and the sequence of all chains (in here, only
one chain is present per model):

# 21 3dRNA 1 rpr

>A:1-41
CCGGACGAGGUGCGCCGUACCCGGUCACGACAAGALCGGLCGC
# 21 Adamiak 1 rpr

>A:1-41
CCGGACGAGGUGCGCCGUACCCGGUCACGACAAGALCGGCGC
# 21 ChenHighLig 1 rpr

>A:1-41
CCGGACGAGGUGCGCCGUACCCGGUCACGACAAGACGGCGC
# 21 Das 1 rpr

>A:1-41


https://rna-tools.online/tools/tocif/
https://rna-tools.online/tools/topdb/
https://rna-tools.online/tools/seq/
https://rna-tools.online/tools/ss/
https://rna-tools.online/tools/analysis/
https://rna-tools.online/tools/clarna/

By using the option “fasta” the user can change the formatting and get an output in the fasta
format:

>21 3dRNA 1 rpr.pdb A:1-41
CCGGACGAGGUGCGCCGUACCCGGUCACGACAAGACGGCGC
>21 Adamiak 1 rpr.pdb A:1-41
CCGGACGAGGUGCGCCGUACCCGGUCACGACAAGACGGCGC
>21 ChenHighLig 1 rpr.pdb A:1-41
CCGGACGAGGUGCGCCGUACCCGGUCACGACAAGACGGCGC
>21 Das 1 rpr.pdb A:1-41
CCGGACGAGGUGCGCCGUACCCGGUCACGACAAGACGGCGC

For the structure with the break in the chain, in the output, the user can find the numbering of
two segments:

# 5k7c _clean onechain renumber as puzzle srr
>A:1-47 52-62
CGUGGUUAGGGCCACGUUAAAUAGUUGCUUAAGCCCUAAGCGUUGAUAUCAGGUGCAA

Get secondary structures

Here, we use the same data as for the “Get Sequence” tool. The output of the tool shows the
information on the secondary structure stored in the dot-bracket notation. Briefly, in this notation,
“.” represents unpair residue, “()” represents paired resides, “[]” represents pseudoknot. As you
can see here, only two groups correctly predicted the pseudoknot in the model:
“21_Adamiak_1_rpr.pdb” and “21_Das_1_rpr.pdb”. Interestingly, model “21_3dRNA_1_rpr.pdb”
has less number of pairs detected, so even without looking at the structure, this is a strong
suggestion that the model is not folded into a compact RNA structure.

21 3dRNA 1 rpr.pdb

21 Adamiak 1 rpr.pdb

(CCCeeaenn. COCOOOD- D)) ) eeeieeet 11111171
21 ChenHighLig 1 rpr.pdb

(CCCe v e (CCCCCCCaa))) ) eeeieenn )))))))
21 Das 1 rpr.pdb

(CCCeveennn COOOOOD- D)) ) eeeieee e 11111171



Figure. The model is relatively compact; however, most of the residues are unpair, which makes
this model likely of low quality (see “Assess”).

Contacts (Interactions) classification with ClaRNA

We can use the next tool to look more carefully at the type of interactions within an RNA
molecule. Again, let’s look at the previous model. Here, we can get the detailed view of what
types of interactions were detected by ClaRNA.

21 3dRNA 1 rpr.pdb
Classifier: Clarna
chains: A 1 41

A1l A 24 bp CGWW cis 0.9184
A 2 A 23 bp CGWW cis 0.8763
A 3 A 22 bp GCWW cis 0.8950
A 4 A 21 bp G C WW cis 0.8362
A 39 A 40 bp C G SH cis 0.6261

Only one chain was detected, chain A. Within this chain 4 canonical WW_cis (Watson-Watson in
the cis conformation) interactions were detected. Interestingly, there is one non-canonical



interaction between residues 39 and 40, SH_cis, which means that the sugar of residue 39
interacts with the Hoogsteen edge of the residue 40. The score is assigned to each interaction,
between 0 and 1, the higher, the more given interaction looks like the perfect interaction.

Analysis with X3DNA

"Analysis with X3DNA” provides various detailed statistics for PDB files, such as a list of RNA
elements (helixes, stems, motifs, nucleotide modifications) and the configuration of base pairs.

In one example, crystal structure for the RNA Puzzle 17, the user can find that the method was
able to identify an A-minor motif between residues of chain A: G4, C13, and A23.

List of 1 A-minor motif (s)

1 type=II A/G-C A.A23 vs A.G4+A.C13 [WC]

+A.G4 H-bonds[0]: ""

-A.Cl3 H-bonds[3]: "02' (hydroxyl)-03'[3.13];

02" (hydroxyl)-02"' (hydroxyl) [2.99]; N3-02' (hydroxyl) [2.81]"

Figure. A-minor motif between residues of chain A: G4, C13, and A23.






RNA 3D structure standardization

This group of tools aims to facilitate operations on the standardization of RNA 3D structure.
“Standardize PDB for RNA puzzle submission” allows standardizing a PDB file to be compatible
with the format proposed by the RNA-Puzzles community. The tool standardizes the naming of
atoms, residues, and chains, reports and adds missing atoms removes water and ions, and
keeps only canonical RNA atoms (see Examples below).. “Standardize PDB for Molecular
Dynamics” allows standardizing a PDB file to be compatible with the format used in Molecular
Dynamics e.g. by OpenMM. The tool standardizes the naming of atoms, residues, and chains,
reports and adds missing atoms removes water and ions, and keeps only canonical RNA atoms.
Standardize PDB files (get-rnapuzzie-ready, " _rpr.pdb") get a standardized naming of
atoms, residues, chains to be compatible with the format proposed by the RNA-Puzzles
community [report and add missing atoms], remove water and ions, keep only canonical RNA
atoms

Standardize PDB files for Molecular Dynamics (get-molecular-dynamics-ready,

" _mdr.pdb") get a standardized naming of atoms, residues, chains to be compatible with the
format used e.g., by openmm [report and add missing atoms], remove water and ions, keep only
canonical RNA atoms. This tool is the same as "Standardize your PDB files" with one
action added to remove starting OP3 atoms.

Figure: (Starting from left) input structure, structure with rebuilt atoms, and reference. The B
fragment is observed in the reference used here as a “benchmark”; fragment A is reconstructed


https://rna-tools.online/tools/rpr/
https://rna-tools.online/tools/mdr/
https://rna-tools.online/tools/mdr/

atoms (not observed in the reference”).

Smissing_o
smizsing o Fixed

Figure. Add missing O2' atom (before and after).

Figure. The residue fixed is in cyan. The G base from the library is in red. Atoms O4', C2', C1’
are shared between the sugar (in cyan) and the G base from the library (in red). These atoms
are used to superimpose the G base on the sugar, and then all atoms from the base are copied
to the residues.



A/ACGU
"ACGU_ro_hazes_fix
AACGU_ro_bases

Figure. An example of rebuilding ACGU base-less fragment. The output should be minimized.

RNA 3D structure editing

The next group of tools allows the user to edit PDB files; most of them are using BioPython. The
“Concatenate PDB files” tool is able to merge two or more PDB files into one file. “Extract from
PDB” extracts and “Delete from PDB” removes specified residues from a PDB file. “Edit PDB
file” edits specific residues in a PDB file. “Mutate residues in PDB file” mutates residues in a
PDB file using an improved (multiple chains) code with ModeRNA. “Swap chains name in PDB
file” swaps names of the chains in a PDB file, “Replace XYZ coordinates in PDB file” replaces
XYZ coordinates of one PDB file with XYZ coordinates from another file which is useful for
homology modeling.

The group of tools aims to facilitate operations on RNA 3D structure.

Concatenate merge a bunch of PDB files into one file

Extract extract parts of PDB files

Delete delete parts of PDB files

Replace HETATM with ATOM in PDB files

Edit edit (not the same as mutate) of PDB files

Mutate mutate residues in PDB files

Swap chains swap names of the chains in PDB files

Replace replace XYZ coordinates of one PDB file with XYZ coordinates from another file


https://rna-tools.online/tools/cat/
https://rna-tools.online/tools/extract/
https://rna-tools.online/tools/delete/
https://rna-tools.online/tools/h2a/
https://rna-tools.online/tools/edit/
https://rna-tools.online/tools/mutate/
https://rna-tools.online/tools/swap/
https://rna-tools.online/tools/rpl/

/205d_rmH20//A/ 1 6 11 /B/ 16 21
GGAC cc

#/208d_rmH2o_mutA1234-Bl_inplace//A/ 1 3 11 /B/ 16 21
AAARA I C

Figure. Example of “Mutate” (“--mutate 'A:1A+2A+3A+4A,B:13A"). Input structure on the left,
mutated structure on the right, the first four residues of chain A into adenines, and 13th A of
chain B are mutated.

RNA 3D structure minimization

A common task in RNA bioinformatics is to remove steric clashes and optimize bonds and
angles of an RNA model. We provide two tools: “Minimize with QRNAS” which offers structural
minimization based on QRNAS, a software tool for fine-grained refinement of nucleic acid
structures, and “Minimize with OpenMM” which offers minimization for PDB files based on
OpenMM, a molecular dynamics simulation toolkit.

Minimize with QRNAS minimize PDB files to fix clashes based on QRNAS
Minimize with OpenMM minimize PDB files to fix clashes based on OpenMM


https://rna-tools.online/tools/qrnas/
https://rna-tools.online/tools/min/

Analysis output: all-atom contacts and
M \)L geometry for 179c48aa-c0d3-4bd6-8e06-
12081da22998_ALL_thrs6.20A_clust01-

Duke Biochemistry

Duke University School of Medicine

TRes 000001_AA.pdb
Summary statistics

All-Atom Clashscore, all atoms: ”176-47 ”(th percentile” (N=1784, all resolutions)

Contacts Clashscore is the number of serious steric overlaps (> 0.4 A) per 1000 atoms.
Probably wrong sugar puckers: 4 6.45% Goal: 0

Nucleic Acid Bad backbone conformations®: 21 33.87% Goal: <= 5%

Geometry Bad bonds: 60 /1481 4.05% Goal: 0%

Bad angles: 161/2306 6.98% Goal: <0.1%

In the two column results, the left column gives the raw count, right column gives the percentage.
* 100" percentile is the best among structures of comparable resolution; 01 percentile is the worst. For clashscore the comparative set of structures was selected in 2004, for MolProbity scare in 2006.
¥ RNA backbone was recently shown to be ratameric. Outliers are RNA suites that don't fall into recognized rotamers.

Analysis output: all-atom contacts and
M \)L geometry for 179c48aa-c0d3-4bd6-8e06- Duke Blochemistry
12081da22998_ALL_thrs6.20A_clust01- Duke Universty School of Medicine
000001_AA.refi_10k1_trimmed.pdb

PrROBITY

Summary statistics

All-Atom Clashscore, all atoms: ”2-02 ”99lh percentile” (N=1784, all resolutions)
Contacts Clashscore is the number of serious steric overlaps (= 0.4 A) per 1000 atoms.
Probably wrong sugar puckers: 7 11.29% Goal: 0
Nucleic Acid Bad backbone conformations®: 15 24.59% Goal: <= 5%
Geometry Bad bonds: 2/1458 0.14% Goal: 0%
Bad angles: 35/2270 1.54% Goal: <0.1%

In the two column results, the left column gives the raw count, right column gives the percentage.
* 100" percentile is the best amang structures of comparable resolution; 0™ percentile is the worst. For clashscore the comparative set of structures was selected in 2004, for MolProbity score in 2006.
¥ RNA backbone was recently shown to be rotameric. Qutliers are RNA suites that don't fall into recognized rotamers.

Figure. Example of minimization with QRNAS. One way to assess the progress is to use tools
like MolProbity (http://molprobity.biochem.duke.edu). With the progress of minimization, a lower
clash score can be determined (bottom panel) at level 2.02, starting from a very high clash
score of 176 (top panel).

RNA 3D structures comparison

The next group contains three tools that can be used to compare structural files. The “diffpdb”
tool is a simple program to perform a text-based comparison of two files of PDB format to
identify the difference in the annotation of atoms, missing atoms, and missing fragments.
"Calculate Root Mean Square Deviation (RMSD)” can be used to calculate an RMSD that is a
measure of the average distance between the atoms of superimposed RNAs. The tool at the
server provides options for the selection of fragments in the target structure and structures used
for comparison, as well as the exclusion of specific atoms RMSD is a relatively simple,
geometrical measure, useful in some scenarios, however for RNA comparison more useful can
be a measurement that takes into account interactions networks of RNA molecules. We provide
“Calculate Network Interaction Fidelity (INF)” where RNAs are represented by a network of


http://molprobity.biochem.duke.edu

interactions, and the closer two networks of interactions of two molecules are similar, the higher
the INF score (inf_all).

diffpdb it is a simple tool to compare two files of PDB format to identify the difference in the
annotation of atoms, missing atoms, missing fragments

Calculate Root Mean Square Deviation (RMSD) RMSD is the measure of the average distance
between the atoms of superimposed RNAs (also proteins etc.). This is a simple, geometrical
measure.

Calculate Network Interaction Fidelity (INF) INF is the measure specific for RNA molecules.
RNAs are represented by network of interactions, and the closes two networks of interactions of
two molecules are similar, the higher INF.

target: 21_solution_2_rpr.pdb filename of file to be used as the reference, if empty the first file dropped will be used
target selection: e.g., A11-17+24-110+115-168
model selection: e.g., Ai1-17+24-110+115-168
target ignore selection: e.g., A/57/02\'
model ignore selection: e.g., A/57/02\'
Show | 10 v |entries Search:
fn rmsd_all -
21_ChenHighLig_1_rpr.pdb 414
21_Adamiak_1_rpr.pdb 4.8
21_Das_1_rpr.pdb 5.76
21_8dRNA_1_rpr.pdb 12.09
Showing 1 to 4 of 4 entries Previous il Next

Target: 21_solution_2_rpr.pdb [green] vs Top Model 21_ChenHighLig_1_rpr.pdb [red]

Figure. The results for RMSD calculation for the 4 models submitted for the RNA Puzzles 21 vs
the crystallographic structure (21_solution_2_rpr.pdb). Here no selection was applied, full-length
models are compared. The lowest RMSD the better. We can see again that


https://rna-tools.online/tools/diffpdb/
https://rna-tools.online/tools/calc-rmsd/
https://rna-tools.online/tools/calc-inf/

21_3dRNA_1_rpr.pdb obtained the highest RMSD (the worst score) as suggested by other
analyses performed above (e.g. very low number of base pairs) and model
21_ChenHighLig_1_rpr.pdb is to be the most accurate (see Assess below and Calculate INF).

target: | 21_solution_2_rpr.pdb

filename of file to be used as the reference, if empty the first file dropped will be used

Show | 10 v entries Search:
fn inf_all inf_stack inf WC inf_ nWC sns_WC ppv_WC sns_nWC ppv_nWC
21_ChenHighLig_1_rpr.pdb 0.69 0.72 0.91 0.0 0.91 0.91 0.0 0.0
21_Das_1_rpr.pdb 0.61 0.65 0.91 0.11 0.91 0.91 0.12 0.1
21_Adamiak_1_rpr.pdb 0.57 0.5 0.91 0.35 0.91 0.91 0.12 1.0
21_3dRNA_1_rpr.pdb 0.4 0.41 0.6 0.0 0.36 1.0 0.0 0.0
Showing 1 to 4 of 4 entries Previous il Next

Figure. The results for comparison of networks of interactions for the 4 models submitted for the
RNA Puzzles 21 vs the crystallographic structure (21_solution_2_rpr.pdb). "Inf_all" is a score
that summarizes all subscores, the highest the better. Again, the model 21_3dRNA_1_rpr.pdb
obtained the lowest score as suggested by other analyses performed above (e.g. very low
number of base pairs) and model 21_ChenHighLig_1_rpr.pdb is reported to be the most
accurate (see Assess below and also Calculate RMSD).

RNA 3D model quality assessment

The last step of RNA 3D structure modeling is the assessment of the quality of a model. The
web server provides two tools that are executed to obtain predicted quality scores: RASP and
Dfire. In both cases, lower scores mean a higher probability of a given structural model being of
good quality.

Assess tools to assess how good are the models obtained from modeling procedure.

The results for the 4 models submitted for the RNA Puzzles 21. The lowest score the better. We
can see again that 21_3dRNA_1_rpr.pdb obtained the highest (the worst score) as suggested
by other analyses performed above (e.g. very low number of base pairs) and model
21_ChenHighLig_1_rpr.pdb is predicted to be the most accurate. Interestingly, both methods
scored selected the less accurate model as the same file. However, Dfire and RASP differ in
what the methods predicted to be the best model.


https://rna-tools.online/tools/assess/

fn dfire rasp_all
21_ChenHighLig_1_rpr.pdb -31550.306226 -20967.6
21_Das_1_rpr.pdb -35640.664796 -20571.0
21_solution_2_rpr.pdb -33210.446048 -16465.5
21_Adamiak_1_rpr.pdb -27197.972627 -11380.2
21_3dRNA_1_rpr.pdb -20146.644103 -8450.6
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Figure. The results sorted by RASP, the best model is predicted to be
21_ChenHighLig_1_rpr.pdb.
fn dfire rasp_all
21_Das_1_rpr.pdb -35640.664796 -20571.0
21_solution_2_rpr.pdb -33210.446048 -16465.5
21_ChenHighLig_1_rpr.pdb -31550.306226 -20967.6
21_Adamiak_1_rpr.pdb -27197.972627 -11380.2
21_8dRNA_1_rpr.pdb -20146.644103 -8450.6
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Figure. The results sorted by Dfire, the best model is predicted to be 21_Das_1_rpr.pdb.

Demo files

For the tools, you can use these demo files rp21.zip. For each tool, there is tool-oriented

documentation and a description of the analysis of these files.

Feedback is welcome!

Please report any issues via the Github Issue tracker:
https://qithub.com/mmagnus/rna-tools/issues

Follow us, ask a question on Twitter https://twitter.com/rn


http://rna-tools.online/static/app/demo/rp21.zip
https://github.com/mmagnus/rna-tools/issues
https://twitter.com/rna_tools
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