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Table 1- Species, Scientific name, length and accession number of Leptin gene used in the analysis of phylogenetic and
evolutionary

(5l ) o o1

i 290 SAS 0SS ‘:'Lﬁ':"‘""‘ 0;lowd Length gene (bp)
Species ( Scientific name) Accession number

Baluchi-camel () - 1940
Lama glama (LY ) KC295539.1 2683
Delphinapterus leucas () AF296671.1 1802
Delphinapterus leucas ( ) JN833619.1 2020
Myotis pilosus ( slas) GU230846.1 2046
Bubalus bubalis (4) NM 001290901.1 504
Bos Taurus (_lal 45) AJ512638.1 581
Zalophus californianus (b > ) AM157372.2 592
Halichoerus grypus (.| <S¢ ) AJ618982.1 759
Phoca vitulina (I <'s3) AJ618981.1 757
Bos Taurus (_lal 45) AM266811.1 467
Bos Taurus (_lal 45) AM266809.1 467
Bos Taurus (_lal 45) AM266810.1 467
Bos Taurus (_lal 4) AB003143.1 441
Macaca mulatta (o) NM 001042755.1 773
Xenopus laevis (acls 8) NM 001095714.1 1065
(5eS)Columba livia HG797022.1 608
Bos Taurus (_lal 45) XM 010804453.2 3003
Bos Taurus (_lal 45) NM 173928.2 2930
Ovis aries (wawss) XM 004008038.3 3004
Ovis aries musimon (s:.ss) XM 012131507.2 3006
Capra hircus (;,) XM 018046968.1 3004
Ovis aries (1iwes) XM 012177090.2 3001
Ovis aries musimon (ii.ws) XM 012131508.2 3003
Ovis aries (1awes) u84247.1 441
Capra hircus (;,) EF583947.1 441
Capra hircus breed Huanghuai ;) EU158187.1 444
Ovis aries (wawss) FR688115.1 425
Sus scrofa (<'s3) U63540.1 541
Sus scrofa obese (S45) GQ268935.1 522
Sus scrofa breed Tibetan pig (s's3) GQ240885.1 504
Sus scrofa Banna minipigs inbred (s's3) HM194604.1 504
Sus scrofa lean (S¢) GQ268936.1 513
Equus Ceballos () NM 001163980.1 2935
Felis catus (4,3) XM 006929352.2 500
Felis catus (4,3) NM 001009850.1 2935
Felis catus (4,3) XM 006929352.2 500
Felis catus (4,3) XM 006929350.2 500
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Figure 1- A: Quality DNA extracted from whole blood using Cinna gene kit in camel of Sistan and Baluchistan
Province; B: The electrophoresis of 2% agaros gel of PCR product (from 8 to 11) and products of endonuclease
digestion enzyme (from 1 to 7) of Leptin gene and M100 Ladder, Marker size of 100bp (Gene Ruler 100 bp) DNA
ladder, Fermentas.
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AGTACTCTCC ACCTGTTGCG CTTCCTCTAG GCGAGCCGGG TCTCTGAGGT CGGCTGAGGC
CGTGCAACCA TACAAGGTGC TGTCAGTGGA ATCGATGCCC TCCCACGTGT CCACGTATCC
TACAACTGCC TCTGCTCTCC CCTCCCCACA GCCCCCACTC CCTTCCTCCC CTTCTGCCCT
GACTGGAATC CTAGTGCCAA GGACCAGAAG GAGACGTAAA GGTCCTGTGT TCCCTGGGGA
AGTGACCAGA CCCCCCAGGA GCATCTCCAC TGGGTCTTCA TCCCATCTCT AAAACGTGCT
AATCATTGGG CATTCTTCGT GGTTGGAGCT GAACTCTGAC CCCATGAAGC TTCTCATGAC
CACTAGGTCT GCCTGTCAGG CCGCATAGAA AAAAATCTGT CTTCTTTCAC ATACAGCCCT
CTATGTACTT GCAAACAGCT GTCAATGTCC CCTGAGTCTT TTCTGTGGGG ACCACTTCCC
AGATGAGGTC TGTACTTAGA ATTAGGAAGA CTAAGTGTGA ATCCTCACCC TTCTGTTCTC
TGTCTGTAAA ATCTTTTTTT TTCCAACAAT GAAAGTTTTT TTTTTAAACT TTGTTTTGGG
GGGGGAGGCA AGGGAGGTAA TTAGGTTTAT TTATTTTTAA AGGAGGTAAT AGGGATTCTA
AATCCCACAG AGCCTCATTC ATGGCAAAGC ATTGCGCTCA AGGCTCTTTG AGCTATACCC
TCCACACTCT GGCCGGAAAA TCCTAAACCA GTTAAAGTTC CTTAATTTCT TTACAGCAGG
GTTTCCTCCC TCTAGGTAAG GGGACATACC TAATAGTCTC TACCAAGTCC GTAATGAGAA
TCAATCAAGA TAAAGCATGG GGACCCATCG CCCCCCATAA TACACCCCTG CGAGAACCAG
AACAAGAGTG CGAGACTACT TCAAAGGTTT CAGATGTGAC TTTAGATATC CCCCAGCCTA
AAGTTTACTT ATTGACCTGC GATTGAGCAA TCGGGAGAGC TTCATCTCCT GGGCCACTGG
GCATTCTCGA ACGTGGGCCG GTTTGTTCGC ATTGCTCGGG GAGAAGTTCG GTGGCTGGAA
GCTGGGACAG TTCAGAATCA GATGGAGTCT TGGGCATTTC ATAGAGAAAA ATCTGTATGT
CTCCTTACTT TCAAAATAGT CATTTGACAA GCTGCACATG ATGGATCCAG AGTGTGCCAA
CCTGTGTGGT GCAGGGAGTG CTGTGGGCTG GGGGCAGGGG GAGAGTCTCT CCTGGTAACC
GAGTTATTAG AGCAGAGGAG TGAGGTGGGG CATCGCTGGG GGTATGGTCT TGATCTTTAA
GGGGGTGGGA TTTCATGGAG AACCTGACTG GAGGAAGGAG TCTGCTCAGG GAGGAAGGGA
ATGAGAATCA CTGGGAATGG GGACCTTATG GAGGACCTCA ATGGCTGGGA AGAGGCTCAA
CTTAGTAAGA AGTAGGGATT CATGGCTGGT TCTATAGCAG AGGCATCTGG AGAAGGGAAC
AACTTGCAAA GGAGGGTCTA AAGTGGTGGG CAGGGTGGTT TGGGAAGGGC AGGAAGACAG
AAGTCCAGGA GACAAACCCG CAGGTTTGGC AGCCACCTGG GCACAAGAAG TAAGGGCTTA
GGCAGGATGA TGTGGAAGGG AGAAAGGAGG TACCAAAGGA ACAAACCTCC ATGCTTGTGG
GAAAGGCCAG GGTTTGCAGA GCTGACATCT CCCCCGCTGA GCAGTTGCTC TCCCCTTCCT
CCTGCACAGC AGTTGGTTTC TTCCAAGCAG AGGGTCACTG GTTTGACTTC ATCCATGGGC
TCCACCCTTT TTTGACTTTA TGCAAGATGG ACCAGACCAG GTTGATCTAC GCATCAGACA
CCACCAGTTT TCGTCACCAG GATCAACGAC AGTCCTATAC GGACTAGATC CCACAGAGCC
TCATC
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Figure 2- The contig of nucleotide sequences of Leptin gene in Baluchi camel in Sistan and Baluchistan province
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Figure 3- Phylogenetic tree for nucleotide sequences of Leptin gene in the studied species (0.2 nucleotide rate
substitutions per site)
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Table 2- Parameters of determining of natural selection process in the leptin gene in camel and other species

* ol 5345 I 5 15! 81 ool
(Parameter) (Value) (Standard error)
dn 0.65 0.077
ds 0.94 0.089

dy/ds 0.69 0.083

b o5l Kg) saims Lt (An/ds) (saae Jlude (US) wlawilss alols aisel dol 3 (6556 & a5 gtS g s () o aigal (lospusl s el &5 05928 95 @l i
Nucleotide changes that alter amino acids (dy), nucleotide changes that have not had an effect on the amino acid (ds),

the numerical value (dy/ds) represents the natural selection process.
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Table 3- The percentage of substitution nucleotides of Leptin gene in the studied species based on maximum likelihood

method
(Nucleotide)' w3 9IS s5 TIU C G
A - 3.55 5.60 18.54
T 4.27 - 17.91 5.58
C 4.27 11.36 - 5.54
G 14.19 3.55 5.60 -

it (o) JB il doyd e goy slael g (Sl ooblis amiils oaimdLis jlad gyl sliel amd o Ui |y gt 4 cndy Syl jl isls 1oy’
Each entry is the probability of substitution (r) from one base (row) to another base (column). Rates of different transversionsal
substitutions are shown in italics and those of transitional substitutions are shown in bold
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1- Gene conversion
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Table 4- Gene conversion regions of the leptin gene in different species

5 1 (b) Joswi 4l ashad Job  (Psi) (Sl
(Gene conversion regions)  (Length of conversion region) (Average)
Baluchi-camel (1-241) 147 0.12
(113-271) Baluchi-camel 180 0.13
151-380) (Baluchi-camel 241 0.13
181-342) (Lama_glama 271 0.13
242-373) (Lama_glama 308 0.13
(272-405) Lama_glama 342 0.13
Bos_taurus (309-436) 373 0.12
Equus_caballus (343-467) 405 0.14
(374-495) Macaca_mulatta 436 0.13
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Introduction: Leptin is a pleiotropic protein best known for regulation of appetite and fat storage in
mammals. While many leptin orthologs have been identified among vertebrates, an authentic leptin in birds has
remained elusive and controversial. Leptin, the ob gene product, is a 167 amino acid polypeptide known to play
a major role in regulating the fat stores of the body and is found in all eukaryotes, including mammals and in
invertebrates. In mammals, leptin functions as an adiposity signal: circulating leptin fluctuates in proportion to
fat mass, and it acts on the hypothalamus to suppress food intake. However, little is known about the molecular
evolution of the leptin sequence gene. Therefore, the aim of this study, we conducted an analysis of the
evolutionary and phylogenetic of the mammalian’s Leptin nucleotide sequences in native camel of Sistan and
Baluchistan province and compare with other species in NCBI gene bank.

Materials and methods: In this study, blood samples were collected from 50 camels, randomly from two
stock of Sistan and Baluchistan province. DNA is extracted from whole blood with phenol-chloroform method.
PCR amplification of 2000 bp from of partial ob gene including intron2 and xon3 of Leptin gene was performed
using one pairs of special primers. PCR product was digested with endonuclease Asuhpi enzyme and purified on
the agarose gel. Then, the sequencing of the digestion products was performed by the Sanger method. Data
sequence for other species was achieved and aligned by searching its genome database (NCBI). The nucleotide
substitution rate of the sequences (transition and transversion substitution rate) and molecular evolution
(including polymorphism site, conservation site and gene conversion) of the Leptin were calculated by maximum
likelihood and neighbor-joining (NJ) method respectively and phylogenetic tree was based on nucleotide
sequences constructed. Evolutionary and phylogenetic tree analysis was performed by using MEGAG6 and Dnasp
v5 software's. Finally, a fundamental measure of the relative importance of selection and genetic drift in causing
amino-acid substitutions is the dy/ds ratio. In this study was calculated with online package HIV_SNAP v2.1.1.

Results and Discussion: Results of alignment of DNA sequencing of two populations of camel in Sistan and
Baluchistan showed 99% similarity, but diversity showed distinct from other mammalian species. The results
showed that the transitional substitution was more than transversional substitution and ratio these was 1.58.
Totally, there were 591 mutations including insert, deletion and polymorphism sites at the DNA level of leptin
gene (ob gene) in different species but sequence alignment of the Leptin gene fragment revealed only 309
polymorphic sites and conservation area of ob gene was very small. Evolutionary pressures on proteins are often
quantified by the ratio of substitution rates at non-synonymous and synonymous sites. The dy/ds ratio was
originally developed for application to distantly diverged sequences, the differences among which represent
substitutions that have fixed along independent lineages. Nevertheless, the dy/ds measure is often applied to
sequences sampled from a single population, the differences among which represent segregating polymorphisms.
The dy/ds ratio of the Leptin sequences in this study (0.76) indicated that negative selection was accrued during
evolution. Phylogenetic tree for the leptin gene in different organisms show that seven categories in the
mammals such as camel, cows and buffalo, sheep and goat, pork’s, bats, cats and marine. Phylogenetic analysis
of leptin gene using Neighbor-Joining method showed that Baluchi camel population in this study has the
highest similarity with Lama among the Camelidae family.

Conclusion: Phylogenetic analysis of DNA sequence has played an important role in the study on evolution
of life. However, recent researches suggest in some cases phylogenetic trees based on the analyses of DNA
sequences may be misleading and that based on trees protein-based trees from amino acid sequences may be
more reliable. Similarities of between the two populations of Baluchi camel in this study showed that common
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ancestry and genetic similarity. Mutations and natural selection resulted in the development of new varieties,
new proteins and also stabilizes their performance during the evolution and advance progress toward their
performance has been purified. According to this study, protected areas make up a small part of leptin gene
sequence insures that this reflects the polymorphism of this gene as well as being susceptible to variations and
mutations, respectively. The results of dy/ds suggested that evolution in camel is different of other species.
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