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Abstract

Congenital leptin deficiency is a rare autosomal recessive disorder, characterized by hyperphagia and early onset
obesity. Worldwide data on this disorder includes only 25 cases out of this only six pathogenic mutations have been
reported in the leptin gene. Most of these cases have been reported in Central Punjab region of Pakistan, harboring
a (p.Gly133fsX145) mutation in homozygous state. This mutation has founder effect in Arain caste from Central
Punjab region of Pakistan. In this study, carrier frequency of (p.Gly133fsX145) mutation was determined in 50
individuals belonging to Arain caste. Analysis of amplicons contains p.Gly133fsX145 mutation were analyzed by
different techniques such as SSCP, Heteroduplex analysis and sequencing. Mutation was not found in any individual
studied. This finding suggests that frequency of (p.Gly133fsX145) mutation in Arain caste is not as higher as its
predicted founder effect in congenitally obese children of this caste was anticipated.
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Introduction
Leptin is a 16-kDa adipocytokine or adipokine hormone which has

167 amino acids [1]. Firstly discovered in mice in 1994, the gene is
known as Ob and the mutated mice known as Ob/Ob mice [2].
Mutation in leptin gene of Ob/Ob mice was first explained in the
1950s, a morbidly obese phenotype is caused by spontaneous mutation
due to more eating habit and less energy expenditure [3].

Circulating leptin level decrease during fasting and increase during
feeding, which indicates that leptin is a physiological signal for
transition between the states of energy adequacy and starvation [4,5].
Role of this hormonal protein is like a satiety factor and it helps in
regulating energy balance. It regulates the reproductive,
hematopoietic, and immune systems. It is involved in development of
brain and modulation of carbohydrate metabolism [6]. The most
important pathway is leptin-melanocortin pathway presently known
to be involved in five congenital forms of monogenic obesity [7].

Leptin is a neurotransmitter which acts via two populations of
arcuate (Arc) neurons located in the hypothalamus. The first group of
neurons expresses Agouti-related Peptide (AgRP) and Neuropeptide Y
(NPY) and the second one expresses Pro-Opio-Melano-Cortin
(POMC) and Cocaine and Amphetamine-Related Transcript (CART).
Leptin acts on POMC/CART neurons to signal repletion of energy
stores and thereby causes suppression of food intake and increase in
energy expenditure. The action of leptin on AgRP/NPY neurons is
inhibitory and their activation through fasting increases food intake
and energy conservation [7,8]. Congenital leptin deficiency is caused

by mutations in the leptin gene that cause obesity. Until now only 6
pathogenic leptin mutations have been reported.

The first homozygous mutation was (p.Gly133fsX145) detected in
the leptin gene of two Pakistani cousins who had undetectable serum
leptin level [9]. The second leptin mutation (R105W) was identified in
4 members of a Turkish family (Strobel et al. 1998), the third (N103K)
in 2 Egyptian children [10] and the fourth (L72S) in an Austrian 14
years old female child [11]. Fifth and sixth mutations were
(p.Leu161fsX170 and c.104_106delTCA) in obese children of Pakistan
[12]. Congenital leptin deficiency has a pleiotropic effect and also
associated with multiple disorders such as deregulation of
reproductive, immune, neuroendocrine and metabolic physiology
[9,13-15].

Most of the reported cases of congenital leptin deficiency had
Pakistani origin; the disorder might be a frequent cause of morbid
childhood obesity in Pakistan, based on higher rates of
consanguineous marriages in Central Punjab [12]. Except two of these
cases, all harbored (p.Gly133fsX145) mutation in Arain caste
indicating founder effect. Therefore the present study was designed to
determine the carrier frequency of (p.Gly133fsX145) mutation in 50
normal individuals from the Central Punjab belonging to Arain caste.

Experimental Methodology
Blood samples were collected from 50 individuals belonging to

Arain caste. Information on demography, birth and developmental
history, dietary habits and physical activity were collected. Body Mass
Index (BMI=kg/m2) was measured in the standard way as shown in
Figure 1.
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Figure 1: Graphical presentation of sampling data based on age and BMI.

Exon 3 of the leptin gene (NG_007450.1) was amplified using a
primer pair SeqF: GAACCTCCGGGATCTTCTTC and SeqR:
CACCTCTGTGGAGTAGCCTGA. The product amplified by this pair
was 127 bp. Each 25 μl PCR reaction included 50 ng DNA, 1×Taq
buffer, 2 mM MgCl2, 200 μM of each dNTP, 10 pmoles of each primer
and 5 U/µl of Taq DNA polymerase.

DNA was initially denatured at 95°C for 5 min and then the desired
fragments were amplified using 35 cycles of denaturation at 94°C for
45 sec, annealing at 60°C for 45 sec, and extension at 72°C for 1 min
followed by a 10 min step of final extension at 72°C.

The amplicons were detected on agarose gel along with 1 μl of
molecular weight marker of 1 Kb size Figure 2. Different techniques
were used to find out mutations in the amplified fragment of leptin
gene. PAGE was done for Single Stranded Conformation
Polymorphism and Heteroduplex analysis described by Cambrex Bio
Science Rockland, Inc 2003. Sequencing was performed by Sanger
dideoxy chain termination method.

Figure 2: Gel electrophoresis for PCR products (LEP gene) amplified by SeqR/SeqF primers. Samples showing amplification of 127 bp
fragment in comparison with 250 bp in 1 Kb ladder.

Results
For SSCP analysis, 5 µl (amplified products were added to 15 µl of

stop solution (95% formamide, 10 mM NaOH and 0.05%
bromophenol blue). The PCR samples were heat-denatured at 95°C for
5 min and chilled on ice immediately for 5 min, and loaded onto a 10%
PAGE for 6-7 hours (Figure 3).

To validate the results of SSCP, heteroduplex analysis was
performed. The normal 5 µl and mutant 5 µl samples were mixed and
denatured at 95°C for 5 min in Thermo-cycler by following the step of
30 min at 37°C and then added 3 µl bromophenol dye. At the end,
products were loaded onto a 10% PAGE (Figure 4).
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Figure 3: PAGE for SSCP polymorphism of PCR product. No mutation found in all the samples after comparison with standard samples;
(Normal (N), Standard (S), Mutant (M)).

Figure 4: PAGE for heteroduplex analysis. Last four bands show more width as compared to first two. That shows mutation is present in
standard samples. Mutation shown in the figure confirms that technique is valid which was used for all the samples; (Normal (N), Standard
(S)).
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For more confirmation some of these samples were sequenced and
analyzed with the help of Chromas software. Analysis showed that

mutation (deletion of G) was present in the 6 G stretch of the standard
sample but not in studied normal samples as shown in Figures 5 and 6.

Figure 5: Chromatogram of standard mutated sequence.

Figure 6: Chromatogram of normal leptin gene sequence.

Discussion
Morbid congenital obesity is less likely to be passed unnoticed at

social level. The present study, the leptin gene is employed for its
mutational analysis. The samples were taken from the obese persons
specifically of Arain caste.

Figure 7: Graphical data of different countries based on BMI ratio.

The objective of this study was to genetically characterize the leptin
gene to identify the SNPs as future biomarkers for the early diagnosis
of Congenital Obesity Disease. Another objective of the present study
was to determine carrier frequency of (p.Gly133fsX145) mutation in
50 individual of Arain caste. According to sequence analysis, no

mutation was present in the leptin gene in all the samples analyzed.
Graphical data shows BMI ratio of different countries compared with
Pakistan as shown in Figure 7 indicating that BMI ratio is higher in
Pakistan, compared with most of the countries.

Mutation/polymorphism is present in the LEP gene at the 5’ region.
This mutation is G-2548A. This polymorphism was related with
extreme obesity in women. It was observed that G-2548 allele was
present more frequently in the overweight subjects as compared to
normal subjects. Variations at the leptin are associated with frequent
obesity phenotypes including morbid obesity disease [16].

Conclusion
Conclusively, the absence of (p.Gly133fsX145) mutation in 50

individuals of Arain caste indicates that the frequency of this mutation
is not as higher as its predicted founder effect in congenitally obese
Pakistani children of this caste was anticipated.
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