
Contents lists available at ScienceDirect

Computers in Biology and Medicine

journal homepage: www.elsevier.com/locate/compbiomed

ARCPHdb: A comprehensive protein database for SF1 and SF2 helicase
from archaea

Mirna Moukhtara,1, Wafi Chaarb,1, Ziad Abdel-Razzakc, Mohamad Khalila, Samir Tahac,
Hala Chamiehc,d,⁎

a Centre Azm pour la recherche en Biotechnologie et ses applications, Ecole Doctorale Sciences et Technologies, Mitein Street, Tripoli, Lebanon
b Hloul Business Analytics Solutions, Omar Daouk Street, Beirut, Lebanon
c Laboratoire de Biotechnologies appliquées, Centre Azm pour la recherche en Biotechnologie et ses applications, Ecole Doctorale Sciences et Technologies,
Mitein Street, Tripoli, Lebanon
d Faculty of Science, Department of Biology, Lebanese University, Tripoli, Lebanon

A R T I C L E I N F O

Keywords:
Archaea
Superfamily helicase 1
Superfamily helicase 2
Protein database

A B S T R A C T

Purpose: Superfamily 1 and Superfamily 2 helicases, two of the largest helicase protein families, play vital roles
in many biological processes including replication, transcription and translation. Study of helicase proteins in
the model microorganisms of archaea have largely contributed to the understanding of their function,
architecture and assembly. Based on a large phylogenomics approach, we have identified and classified all
SF1 and SF2 protein families in ninety five sequenced archaea genomes. Here we developed an online webserver
linked to a specialized protein database named ARCPHdb to provide access for SF1 and SF2 helicase families
from archaea.
Methods: ARCPHdb was implemented using MySQL relational database. Web interfaces were developed using
Netbeans. Data were stored according to UniProt accession numbers, NCBI Ref Seq ID, PDB IDs and Entrez
Databases.
Results: A user-friendly interactive web interface has been developed to browse, search and download archaeal
helicase protein sequences, their available 3D structure models, and related documentation available in the
literature provided by ARCPHdb. The database provides direct links to matching external databases.
Conclusions: The ARCPHdb is the first online database to compile all protein information on SF1 and SF2
helicase from archaea in one platform. This database provides essential resource information for all researchers
interested in the field.

1. Introduction

Archaea, the third domain of life, have long been recognized as
important model microorganisms [1]. Known to be prokaryotes, they
share with eukaryotes important cellular processes such as replication,
transcription and translation [2]. At the middle of these processes are
essential motor protein enzymes that use the energy of ATP to bind and
remodel nucleic acids termed helicases [3]. Helicases are one of the
largest protein families and have been classified into 6 superfamilies SF
(From SF1 to SF6) according to enzyme sequence, function and
oligomeric state [4,5]. SF1 and SF2 are the non-hexameric helicases,
they are the most widespread and found in all genomes sequenced to
date. These families were subject to intensive research over the past few
years, since they are linked to numerous diseases including cancer,

neurodegenerative diseases and infectious diseases [6,7]. All helicases
share a conserved domain termed as helicase core that consists of nine
characteristic sequence motifs named Q, I, Ia, Ib and II to VI [5].
Motifs I and II also known as Walker A and B are highly conserved and
serve to bind NTPs. The other motifs are less conserved and vary
between SF1 and SF2. SF1 and SF2 can be further subdivided into two
groups A and B according to their translocation polarity: SF1/2 A has a
3′−5′ translocation polarity and SF1/2B has a 5′−3′ translocation
polarity [8,9]. Fairman-Williams and co-workers proposed a classifica-
tion of SF1 and SF2 protein families based on typical sequence,
structural, and mechanistic features [10]. SF1 includes three families:
(1) the UvrD-like/Rep family, (2) Pif-1-like family, and (3) Upf1-like
family [11]. SF2 consists of nine families: (1) Rec-G like family, (2)
RecQ-like family, (3) XPD/Rad3/DinG, (4) Ski-2 like family, (5) Type 1
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Fig. 1. Dataflow of the ARCPH helicase database.

Fig. 2. Screenshot of the main website homepage. At the left-side, menu allows to choose for information on SF1 and SF2 families.
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