Association of PON1-L55M Genetic Variation with
Male Infertility: In silico Analysis

Abstract

According to the World Health Organization (WHO) infertility is one of the most social
problems which known as a disease . male infertility associated factor accounts for half of all
cases. Oxidative Stress (OS) is one of the most damaging factors that affects fertility status.
Reactive Oxygen Species(ROS) include oxygen ions, free radicals and peroxides. However, low
levels of ROS have been shown to be necessary for fertilization, motility, capacitation and
acrosome reaction, but high levels of ROS may cause male infertility.ROS damage the sperm,
morphology and membrane and DNA. The human body has several antioxidant enzymes such as:
superoxide dismutase (SOD), glutathione peroxidase(GPX), catalase (CAT), and paraxonase
(PON) to protects itself against ROS damage. PON1, PON2 and PON3 are members of
paraoxonase gene family which are located on the long arm of chromosome7 between g21.3 and
g22.1. There is about 60% of similarity in amino acid sequences and about 70% of similarity in
nucleotide sequences between the members of this multi-gene cluster. PON1 is the newest
member of this gene family. PON3 shows high lactonase, low arylesterase, and nearly no
paraoxonase activity. PON2 displays lactonase and very low arylesterase activity. PONL1 is a 43
kDa glycoprotein with 355 amino acid residues is an antioxidant calcium-dpendent enzyme that
appears to play an important role in the development of a large variety of diseases. The two
calcium ions have different functions, one of these calcium ions is the catalytic calcium-ion
which interacts with the amino acids and the other one is structural calcium ion. This enzyme
possesses three enzymatic activities: lactonase, arylesterase, and paraoxonase activity. PONL1 is
mainly synthesized in the liver, then transported from the liver to several tissues and released
into the blood circulation in which it binds to cell membranes and protects lipids against
peroxidation. PON1 was detected in different developmental stages of the spermatozoa. The
information about SNPs of PON1 was obtained from the db-
SNP(http://www.ncbi.nlm.nih.gov./SNP/) for insilico analysis. L55M and Q192R are important
functional genetic polymorphisms which are identified in PON1 gene which in coding region.
The substitution of leucine(TTG) at position 55 by methionine(ATG) at third exon (L55M)
reduces paraoxonase activity and protein stability and can cause male infertility. L55M
polymorphism(rs854560-T163A) displays three phenotypes (LL,LM.MM) which paraxonase
activity in MM form is lower than LL and LM. In current study, we used different
bioanformatics tools such as., I-Mutant 2.0, PolyPhen, SNP & GO, SIFT,MutPred and PhD-SNP
databases(tools) in order to study L55M polymorphism. According to SIFT server which predicts
whether amino acid substitution affects protein function, we found L55M polymorphism as
deleterious and disease causing( damaging). MutPred which is based on SIFT, indicates L55M
as disease-associated polymorphism in human. According to I-Mutant 2.0 which is predictor of
protein stability changes upon mutation, negative AAG value (AAG=-0.64) deduces that the



protein being mutated is of lower stability. SNP & GO server was also used in the present study
which predicts L55M based on reliability index( RI=7, probability=0.170) as neutral. In PHD
SNP algorithm , the results are also given in the form of neutral or disease causing mutations.
This server predicts L55M polymorphism as neutral. L55M polymorphism was submitted to the
PolyPhen database which used To search the possible effect of an amino acid
substitution.According  to  this  server L55M  was considered a  benign
polymorphism.Bioanformatics studies have shown that L55M polymorphism maybe associated
with the risk of male infertility.However, this SNP should be analyzed more in detail to find its
association with disease causal potentialities.
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