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Does Integron-Coded Protein structure Depicts Simplicifolious and Non Simplicifolious Relationship?
!B.T. Thomas, 2D.S.K. Olanrewaju-Kehinde, 3E.S James, *A. Davies, 'R.M. Kolawole and 20.D. Popoola

!Department of Cell Biology and Genetics, University of Lagos, Akoka, Lagos, Nigeria
2Department of Microbiology, Olabisi Onabanjo University, Ago-lwoye, Ogun State, Nigeria
3Department of Clinical Pharmacy, Olabisi Onabanjo University, Sagamu, Ogun State, Nigeria
“Department of Medical Microbiology and Parasitology, Babcock University, Ilisan-Remo, Ogun State, Nigeria
benthoa2013@gmail.com

Abstract: The study evaluated the association between evolutionary relationship and the protein structure of class 1
integron-coded proteins of Citrobacter freundii and Serratia marcenscens. The prediction of the secondary structure
of the class 1 integron coded protein was carried out using SOPMA tool. Results of the NCBI queries revealed
significant identity with class 1 integron of the studied Organisms. The nucleotide sequence alignment depicted
lesser numbers of conserved regions with varying degree of transitions, transversions, insertions and deletions. The
isolates contained comparatively higher random coils and alpha helix than both extended strands and the Beta turn
which were present in less percentages ranging from 17.46-22.42% and 11.48-8.56% respectively. In conclusion,
this study confirmed a very strong association between the protein structure and the simplificifolius relationship
observed in this study
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1. Introduction

Integrons are genetic elements that contain the
component of a site-specific recombination system
which recognizes and captures mobile gene cassettes
[1]. These bacterial genetic elements allows the
shuffling of smaller mobile elements called gene
cassettes and so they are called genetic construction
kit for bacteria [2]. They usually harbor antibiotic
resistance genes and hence play a vital role in the
emergence of new multidrug resistant bacteria [3].

These class 1 integrons tend to share certain
levels of similarities at the nucleotides level while
some levels of variation also occurred due to different
types of nucleotides substitution in form of transition,
transversion, deletion and insertion. Integrons by
themselves are not mobile [4, 5], but they may be part
of a mobile elements like transposons and plasmids [6,
7] which further enhance the spread of antibiotic
resistance genes. Large conjugative plasmids
harbouring both class 1 and class 2 integrons have
been reported from Salmonella [8]. There are at least
eight classes of integrons [9, 10], but those found in
clinical isolates belong to four main classes according
to their integrases and associated cassettes [11, 12].

Class 1 integrons have been described as the
main mobilizers of antibiotic-resistance genes
amongst enteric bacteria and according to Thomas et
al., [13], the phylogenetic analysis of the class one
integron of some GNEB retrieved from NCBI gene

bank revealed significant evolutionary relationships
despite being from different enteric organisms. They
further stressed that Class 1 integrons shared several
conserved regions except in few organisms with lesser
levels of conserved regions. However, how these
nucleotides conservation level transforms into a
common or different evolutionary ancestry in terms of
being simplicifolious or not remain a topical question
to be answered. This study was therefore aimed at
evaluating the association between simplicifolious
relationship and evolutionary ancestry  using
Citrobacter freundii and Serratia marcenscens as
research specimens.

2. Material and Methods
In Silico:

The sequences AY069972, DQ402098 were
obtained using  nucleotide = BLAST  (http://
blast.ncbi.nim.nih.gov/ Blast.cgi) [14] and subjected
to evolutionary analysis using the MEGA explorer
[15]. Pairwise distances were calculated using Kimura
2 parameter. In MEGA explorer, translate option was
used for converting the gene sequence into amino acid
sequence. Sequence similarity search with BLASTP
and best homologous protein was found using the
multiple sequence alignment. Secondary structure of
the protein sequences were predicted using SOPMA
tool [16].
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3. Results

The above table reveals the protein structure of
the studied class 1 integrons. As shown in this table,
the class 1 integron coded protein contain
comparatively higher random coils and alpha helix
than both the extended strands and the Beta turn
which were present in less percentages ranging from
17.46-22.42% and 11.48-8.56% respectively. The
amino acid sequences length for DQ402098 was
397bp while that of AY069972 was 366bp. The
protein sequence when queried against the protein

database, depicts no significant relationship with the
other protein sequences. The nucleotide sequences
prior to translating it using Mega Software were
queried against the nucleotide database using the basic
local alignment search tool (BLAST) and it was found
that these sequences showed maximum identity of
100% for both DQ402098 and AY069972
respectively. The sequence alignment of these class |
integron-coded protein reveals a simplicifolious
relationship between the integrons.

Table 3.4: The protein structure the studied class 1 integrons

SOPMA PARAMETERS The protein structure of the studied class 1 integrons
AY069972 (%) DQ402098(%)

Alpha helix 34.43 31.74

Extended strand 17.76 22.42

Beta turns 11.48 8.56

Random coil 36.34 37.28

KEYS:
DQ402098 = Citrobacter freundii
AY069972 = Serratia marcenscens

Fig. 1: Chromatographical representation of the secondary structure of DQ402098 and AY 069972

4. Discussion And Conclusion

The use of protein structure and nucleotide
sequences to understand evolution of cell and
function of genes cannot be overemphasized.
According to Zuckerkandl and Pauling [17],
evolutionary relationships between organisms can be
studied by comparing their DNA sequences. The fact
that two organisms namely Citrobacter freundii and
Serratia  marscencens  connoted  themselves
differently on a simplicifolious clade is an indication
that the distribution of their nucleotide sequence are
substantially different from that of the other
organisms. However, such observation may not be
unconnected to the fact that such acquired class |

integron has rearranged due to different levels of
mutation resulting from substitution in form of
transition, tranversion, deletion and even insertions.
The class 1 integron coded protein contain
comparatively higher random coils and alpha helix
than both extended strands and the Beta turn which
are present in less percentages ranging from 17.46-
22.42% and 11.48-8.56% respectively. This
knowledge is important as it helps us design low-
molecular-weight synthetic agents that reproduce
their essential features [18] by using synthetic agents
to mimic the helices. In conclusion, this study
confirmed a very strong association between protein
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structure and simplificifolius organismal relationship
for the studied class 1 integrons.
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