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Abstract
Transmembrane proteins have diverse functional roles, featuring important functions such as
cell signaling, cell adhesion, transport of molecules and ions across membranes, energy generation
and many others (Traxler et al., 1993; Escriba et al., 2008; Almen et al., 2009; Tuteja et al., 2009;
Gromiha and Ou, 2014). Approximately, 20-30% of human genes encode membrane proteins and
~60% of them act as drug targets (Hopkins and Groom, 2002). Mutations and aberrant activity in
membrane proteins cause many different developmental disorders and diseases, including several
types of cancer, neurodegenerative diseases, cystic fibrosis, diabetes etc. (Overington et al., 2006).
The experimental mutation data are accumulating rapidly in public databases, such as
HumSavar (http://www.uniprot.org/docs/humsavar), SwissVar (Mottaz et al., 2010), 1000 Genomes
(Auton et al., 2015), ExAC (Lek et al., 2016), COSMIC (Forbes et al., 2015) and ClinVar
(Landrum et al., 2014). HumSavar is an index of human polymorphisms and disease mutations.
SwissVar portal provides access to a collection of single amino acid polymorphisms and diseases in
the UniProtKB/Swiss-Prot database. 1000 Genomes provides a resource of human genetic variation,
whereas COSMIC is specific to cancer. ClinVar reports the relationship among human variations
and phenotypes, with supporting evidence. The major limitations of the above mentioned databases
are (i) information are available only on mutation and disease without any sequence/structure based
features (ii) no mapping with structure and type of diseases and (iii) information in these databases
are not uniform. Further no specific database on disease causing and neutral mutations is available
exclusively for membrane proteins. Hence, constructing a reliable and comprehensive database for
membrane proteins would provide a useful resource for understanding the influence of mutations in
membrane proteins and developing prediction methods, which provide insights in therapeutic
interventions.
In this work, we have developed a comprehensive database for Mutations in Human
Transmembrane Proteins (MutHTP). The membrane proteins were retrieved from UniProtKB
(Boutet et al., 2016) using the keyword “transmembrane” in subcellular location and we obtained a
set of 5195 human membrane proteins. We collected the mutation data and disease information

from the above mentioned databases such as HumSavar, SwissVar, ExAC, 1000 Genomes,
COSMIC and ClinVar. From the overall data, we extracted missense mutations, insertions and
deletions for both disease and neutral cases using in-house perl scripts. The combined dataset has
1,73,757 missense mutations, 2455 insertions and 7183 deletions associated with disease and 17516
missense mutations, 39 insertions and 272 deletions considered benign.
In the database we provide the information on each mutation and its chromosomal location,
origin, gene name, UniProt ID, PDB code (Rose et al., 2017), location of the mutant with respect to
the membrane protein topology (transmembrane domains vs exposed loops), neighbouring residues
of the mutant, diseases associated with the mutation, disease classes and the source databases.
For each position in the membrane protein we calculated position-specific conservation scores
which reflect the conservation of physico-chemical properties of residues (small, polar,
hydrophobic, tiny, charged, negative, positive, aromatic, aliphatic, proline) in the multiple protein
sequence alignment (Livingstone and Barton, 1993). We also provide information about the minor
allele frequency for each mutation from the ExAC database containing the cohorts from The Cancer
Genome Atlas (TCGA) and from non-cancer population (nonTCGA) using its chromosomal
location.
The user can search the data by using Gene name, UniProt ID, PDB ID, wild and mutated
residues, interface, topology, disease name, disease class and source database. The refinement of the
web interface with further search and display options is in progress. This integrated database will be
a unique resource to perform wide-range analyses of membrane proteins and to study the effect of
mutations using sequence, structure and physiochemical properties of the amino acids.
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