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ABSTRACT

Technical advances in higher-throughput and lower-cost sequencing and genomics methods
have led to an explosive growth of biological data, which, if not properly managed, will mean
a waste of resources and efforts put in generating these data. Hence it is imperative to develop
biological databases which would facilitate the collection, organization, analysis and sharing
of biological data. An exponential increase in the acquisition of biological data and
consequently its accumulation at larger scales poses unprecedented challenges in developing
the biological databases. One such biological data resource is related to Plant Protease
Inhibitors (PPIs). Protease Inhibitors (PIs) are proteins (sequence of amino acids) that have the
potential to control proteolysis, an essential process in all living beings. Plant Protease
Inhibitors (PPIs) are generally small proteins that offer a vital defense mechanism against
insects and pests to the plants. There are various types of Pls present in plants, active against
numerous proteases. Several families of Pls have been reported depending on specificity
towards target proteases, their molecular mass and structure. Some of the PI families are
Kunitz, Bowman-Birk, Squash, Potato type | inhibitors (PIN1) and potato type Il (PIN2)

protease inhibitors.

Numerous Plant Pls have been discovered, and their functions and families are known.
However, new compounds are rapidly being discovered with uncharacterized functions and no
knowledge about which family they belong to. In this research work using an amalgamation of
existing Plant Pls database and in-house functional information about Plant Pls, we propose
for preparing a novel specialized database of one such Plant Pl known as Potato Type Inhibitor-
I1 family Pls (Pin-11 type PIs) plant protease inhibitors. Pin-1I type Pls are well known as plant
defense molecules against biotic stress. Also, these are potential molecules for the engineering
of Pls because of features like simultaneous inhibition of multiple proteases, disulfide-bonded

inhibitory domains and short reactive loop. However, this family of inhibitors has not been



explored due to limited annotated information in the available protein databases. Here, we have
developed a database for Pin-11 type Pls, consisting of manually collected and curated
information about protein sequences of Pin-11 type Pls. Precisely, the position of Inhibitory
repeat domains, Linker regions, Reactive Center Loop, and disulfide linkages are mapped on
the Pin-11 Pl sequence. This information related to Pin-11 Pls is not mapped in any general or
family-specific protein databases. In the current release of PINIR, we have annotated the
protein sequences of 415 Pin-I11 type PI, downloaded from UniProtKB. We have identified and
specified the number and position of 695 IRDs, 75 Linkers, 63 RCL and 10 disulfide bond
patterns on the Pin-11 Pl sequences. We have also developed a web-based information system
to facilitate searching, analyzing, and downloading information related to Pin-Il type Pls. The
database, together with the web-based information system, is called PINIR (Pin-1I type Pls
Information Resource). A comprehensive analysis of the PINIR database has been done using
several existing statistical charts and custom-built interactive visualization tools for exploratory
data analysis of this family. Since Pin- Il type Pls show diversity in number and sequence of
IRDs, using PINIR as a family-specific database of Pin-Il type Pls will help explore this PI
family and increase the understanding of its classification and functional diversification. PINIR
would help identify the PIN2 PI's and predict their functions from the newly discovered
compounds before the wet-lab experiments, which would eventually help in the conservation
of capital and time. This database will be continuously updated with additional features and
sequences of Pin-11 type Pls to ensure that PINIR serves as a scientific resource for further

research into Pin-11 type Pls.

Database URL :https://pinir.ncl.res.in/

Keywords: Biological database, Protease Inhibitor, Pin-Il, Bioinformatics, Knowledge
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