VIRBIOHUB: A CENTRAL RESOURCE FOR VIRUS BIOINFORMATICS RESEARCH
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ABSTRACT

Viruses are a major cause of infectious diseases, and they
lead to a substantial burden on public health and the global
economy. Recently emerged outbreaks such as COVID-19
and monkeypox further emphasize the need for bioinfor-
matics resources supporting research on viral diseases. Es-
timation of infection capacity for viruses, identifying host
shifts, and more importantly predicting virus-host protein-
protein interactions (PPIs) that are a prerequisite to viral
infections are main topics of interest in virus bioinformatics
research. Yet, there is still a shortage of data resources to
support such research when compared to alternative re-
search areas in bioinformatics (e.g., cancer bioinformatics).
To this end, we developed a web resource for virus bioin-
formatics, namely VirBioHub.

VirBioHub provides a catalog of viruses and their respec-
tive hosts, selected virus-host PPI prediction tools, and a
pre-computed set of viral infection predictions for various
viral families and hosts. In the catalog of viruses and hosts
component, for each pair of viruses and their known host -
which corresponds to a known infection-, we provide a da-
taset of manually curated viral attachment protein(s) and
host receptor protein(s) together with their taxonomic data.
Currently, VirBioHub has the interacting proteins for virus-
host pairs from two viral families (89 pairs for Coronaviri-
dae and 80 pairs for Adenoviridae). Virus-host PPI predic-
tion component enables users to run publicly available PPI
prediction tools (currently HVPPI and HOPITOR) using
their own choice of virus and host protein sequences. The
viral infection prediction component is designed to provide
host and host shift predictions based on a previously devel-
oped infection prediction pipeline originally developed for
adenoviruses, namely ML-Advinfect. Currently, VirBio-
Hub has the precomputed infection prediction results for
two viral families (Coronaviridae and Adenoviridae) along
with the PPl data supporting these infection predictions.
VirBioHub supports virus bioinformatics research by al-
lowing researchers to export all its query results and da-
tasets.

VirBioHub is developed using React.js for the front-end,
Redux Toolkit/PostgreSQL for state & data management,
and Django REST for the back-end.

VirBioHub acts as a central resource, providing ease of
access to virus bioinformatics researchers. In the future, we
plan to extend VirBioHub’s coverage in terms of viral fami-
lies and PPI prediction methods. Furthermore, we intend to
improve the accuracy of infection and host-shift predictions
as new PPI prediction tools and data become available.

Availability
The website is available at https:\\virbiohub.mu.edu.tr.
Please see the figure below for a snapshot of VirBioHub.

Acknowledgment

This project is supported by The Scientific and Technologi-
cal Research Council of Turkey (Grant number: 119E664)
and Mugla Sitk1 Kogman University.


mailto:barissuzek@mu.edu.tr?subject=HIBIT2022%20-%20VirBioHub
https://virbiohub.mu.edu.tr/

VirBioHub
Welcome to VirBioHub
VirBloHub i developed by a group of bicinformaticlans from different backgrounds at Mugla Stk Kogman University, — = — —_— p— — — — — — — — —
Wiruses are a major cause of infectious diseases, and they lead to 2 substantial burden on public health and the global economy. Recently - —— B — - am o - o = a = =
emerged outbreaks such as OCVID-19 and monkeypox further emphasize the need for bicinformatics resources supporting resesrch on viral B
diseases. Estimation of infection capacity for viruses, identifying host shifts, and more importantly predicting vinss-host protein-pratein | R o o D o - o - o - o o -
interactions (PPIS) that ane a preeguitite to viral nfections s main lopics of inténest in wirus bicinformatics reseanch. Yet, there is sl & shortage e | | e ——— | u—— FE R — = - — o — - -
of data resources o support such research when compared to sBermative reseanch aress in bioinformatics (e.g. cancer bioinformatice). T 3 " == =
we developisd i resource B Share cuf experiende if virdl Bicindormatics. T —— T — — e - — e - = e
virBiHub provides a catiog of vinsses and Their respective hosts, seleched vinas-host PP adeT 100k, and a pre-compuled st of viral =" o : . . h . : .
infection predictiang foe vamous viral Families sed hodts. ViBiaHub is inl a central resounce, providing ease of sicess to virus e L T — - - - = — - == - -
bicinformatics ressarchers, We are siming 1o exberd VirfaoHul, in terms of both viral Tamikes and PR prediction methods, 5o siay o o
tamed Tor the updates. o ) - o : o o ' .

[ ]

el & —

it Abstract Accepind for Presentation in ISMB2022

Our abrnract gitithed “A Cosonadirul infection and Hogt-Shift Peedicnad” B scceptid ko presentation o the coelenends on the inteligest Syatemd for Molecular Bialogy 2002
1 be held by Intevnational Society for Computational Biokagy, The abstract will be presented as o poster between ety 10-14 2022
20220537

o Abstract Accepied for Presentation in ISMBI021

Our abstract entitled "Assessment of a Novel Feature Selection Algorithm for Ving-Host Protein-Frotein Intersction” is scoepted for peesentation at the conference on the
Irnelligent Systems for Molecular Biokogy 2022 1o be hekd by International Socety for Computationsl Bikogy. The sbstract wil e presented a5 & poater between Jly 25-30

a0
el gaa Bt aduracrvr 118
O Bt pbermn T Ty s 5 Bt ssmoara 1 e
-

smre——an s - o - = — o -

e mx —— L ] - 1 - e g @azs w

S —~— smen v e am

[m—— —— S

e mx —— s e i e e

[Repr— — [— R — - e

s o CR— o . i e [ e




