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Objectives to familiarize with RNAct

e Knowing the general information of the database
o Type, contributors, fundings, and more
e Understanding the scientific quality of the database
o Comprehensiveness of Content, Possibilities with Database &
Similar Works, Updates
e How database has a general utility to the Scientific Community
o Different databases, Convenience, User-friendliness
e Summary of key points of the database
o Overall usage, Future works
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RNAct is a Protein-RNA Interactome

e Interactome: a whole set of physical interactions among proteins
o Mapping protein interactions
e Combines “experimentally identified” interactions with predictions
e Uses catRAPID algorithm
o Predicts protein-RNA interactions with 89% accuracy
o Helps with the identification of these interactions
e Metabolic/Signalling
o Involves genomes of mouse, human, and yeast
o Secondary source that is electronically curated



Created by Tartaglia Lab

e Private organization that focuses on RNA molecules
o Research in understanding protein homeostasis
e Funded by Horizon 2020
o EU research and innovation program (2014-2020)

o Main security for Europe’s global competitiveness
o/ Ne , , % L

(Tartaglia Lab, 2012)
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RNA-Protein Interaction Prediction (RPISeq)
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- PRD: Protein-RNA interaction database

e Other RNA-protein interaction

Although protein-RNA interactions (PRIs) have essential roles in a variety of cellular processes, compiled data on PRIs
d ata baseS - P RD & P RI D B at the gene level are scarce compared with protein-protein interactions, which have been intensively surveyed and
= accumulated in public databases. PRD is a database of PRIs at the gene level and provides information on PRIs
described in the scientific literature. Currently, the database contains over 10,000 interactions. Each interaction is linked
to genes, articles, and taxonomy names, with identifiers used in the NCBI database. Furthermore, each record contains
detailed information regarding protein binding regions, conserved RNA elements, and detection methods (when
available). Interaction data in our database were curated and stored according to the PSI-MI standard. Users can
browse all recorded interactions and execute flexible keyword searches against the database via a web interface. Our
database is not only a reference of PRIs, but will also be a valuable resource for studying characteristics of PRI
networks. The content of the database will be continually updated.

To run RPISeq for a single protein and multiple RNA sequences, click here.

To run RPISeq for a single RNA and multiple protein sequences, click here.

Statistics

Organism Interactions Gene pairs Articles
Homo sapiens 303 (164) 150 (146) 178 (111)
Mus musculus 51 (43) 40 (40) 41 (37)
Drosophila melanogaster 29 (25) 24 (24) 24 (20)
Saccharomyces cerevisiae 128 (29) 89 (24) 56 (19)




Objectives to familiarize with RNAct

e Knowing the general information of the database
o Type, contributors, fundings, and more
e Understanding the scientific quality of the database
o Comprehensiveness of Content, Possibilities with Database &
Similar Works, Updates
e How database has a general utility to the Scientific Community
o Different Databases, Convenience, User-friendliness
e Summary of key points of the database
o Overall usage, Future works



Different Databases Used in RNAct

e Extracts from UniProt, Ensembl, GENCODE, ENCODE, and NCBI
e Has over 5.87 billion pairwise interactions

Welcome to NCBI

“The National enter forBeechniogy Inormation advances science and
et by roving acees 1 bomaseal and geome oaton

At the NCRI | Mission | Oroanzatn | NGB News & B9

Submit Download

Develop Analyze
oot fo your

o r
| 't ENCODE: Encyclopedia of DNA Elements

]
un

Transerpts

GENCODE
NANININING

HUMAN

‘GENCODE 32(19.09.19)

MOUSE

‘GENCODEM23(19.09.19)

Tweets &
[———

o st ruman o GENCODE rosses.

Home BLAST Algn Retrieve/ID mapping _Peptide search

Pumanmouse A callog nd thr vsabily?
Andwhatwo pan o h tr? Atendoos of

The mission of UniProt i to provide the scientic communty with @ comprehensive, high-aualty and

{frely sccessvi resource of protein sequence and functions! Information.

Swiss-Frot (660,823)
5 Manuaty amtated and reviewed.
TEMBL (171,601,488)
Automaticaly annotated and no reviewsd.

e Contac |

BLAST/BLAT > Variant Effect
P

redictor >

Anaiyse your own
varants and
prodicthe

functonal
o o
Koown and

uninown varants

BioMar and the Variant Effect
Prodicior (VEP)fora supporied
spec

Ensembl Release 98
(September 2019)
© First-pass full annotation of
gene set)
« Roloase of Ensombk-RorS:
MANE Selct v05 ranscr

« Update &



Convenient for a Specific Audience

e Focusing on protein-RNA interactions

e Not solely based on experimental data
o Contains predictions

e Not convenient for those who are uncertain on what they are looking
for

(EMBL-EBI, 2018)



Database User-Friendliness

e Home page is clear & includes example terms to help user

e Disambiguation list of proteins and RNAs allows for specification
e Prediction score with p-value to inform user about accuracy

e Fold change to provide experimental interaction evidence
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License Agreement Rules

e Proper credit must be given to the creators along with a link to the licence

agreement
e May not be used in for commercial purposes
e Changes or additions must be noted and proper credit must be given to the

creators

(Creative Commons, 2019)



Objectives to familiarize with RNAct

e Knowing the general information of the database
o Type, contributors, fundings, and more
e Understanding the scientific quality of the database
o Comprehensiveness of Content, Possibilities with Database &
Similar Works, Updates
e How database has a general utility to the Scientific Community
o Convenience, User-friendliness, Presentation
e Summary of key points of the database
o Overall usage, Future works



Use if Seeking Protein-RNA Interactions

e Can get very confusing if unsure what user is seeking for
e Must understand what each section represents

RNAct

Browse Proteins

Sorted by availability of experimental interaction data
(e.g. eCLIP), evidence of RNA-binding activity, species,
and gene symbol:

UniProt Accession Gene Symbol Length Status

QONY61 AATF 560 aa Protein AATF
Q8NE71 ABCF1 845aa ATP-binding cassette sub-
family F member 1

QONRW3 APOBEC3C  190aa DNA dC->dU-editing
enzyme APOBEC-3C

060306 AQR 1485 aa Intron-binding protein
aquarius
QoP287 BCCIP 314aa BRCA2 and CDKN1A-

interacting protein

QONYF8 BCLAF1 920 aa Bcl-2-associated
transcription factor 1

Q9BRDO BUD13 619aa BUD13 homolog



Heading to Something Bigger

e C(Considered as a professional database
o Consist of several interactions
e Has room for improvement
o Planning to cover major model organisms
o Includes Drosophila melanogaster
e Not so complicated to use and will become easier over time
e Opening a path for research on genetic disease risk
e Use predictions to go beyond experimental data
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