YoA WA ol 5 ,lee Y oyles fptin Jlo el Sladss sleags,

(ol o5 allic)

3l (s Elio 9 55,9l pale oLty
ol Sladgi sledagly

O (Jodge JolST g (Sigked 4 3

olyuosl slg

(@aVadEE@MA.COM : Jsgmns 00iny55) ) sl @Ml aly oDl 5T olKtils K50 5 ol o Stmgy olEisls
AYVFINY iy o AVVIYY il g b

cuS>
29 b Sl Wigy 5 (Foked ST oyl pliliamy 50 omied 05 (90 3 Lol wig 51 (AT jokitody pol> sy o
1215 003 (g 51 s S oIS’y a5 € 5o alaor 5l logrge plu g ol il o i (F SHNgi -85 plndl JalST b
LuighdS g (o35l 9 (Sudile wuo s a5l 5 d g ool Cawday (NCBI) pgi3 (Fledbl SSL 53 gamivusr (bl 2 Widg:
neighbor-joining (g )& (sxmb QLl W) (rti 9 Siljoled C3 )0 o i 3 9 (rloicuw ;o JiSTas (g, 5l eolaiwl
S3L 3l yrday (e 3L (il o pd 45 0l i Siloyshilgn wldllas I Juol> gl aisel Cawsay
&9 ol el by el JolSS (b 50 cado ol gousaoyLis aS g SO 3l il dilds goue Hladn .ol 009 (9592
9 JolSS gy (b 30 BT 0)5 Jas Cundi cum (Byb 5l g wax Gaciigy W oAk iy (el 992 94w Ll
ol (G ouiS S olg a S5 eiaSaS sl 2l Jowd jl Lb S ol oud LQ;T o Slos gilw s Cqa jo Cd iy
ciliso Wldgrge )0 i (eiign (5 Hebar &5 wad e LIS ilie Wldgzge 30 H9Se ()] Slp Seield w0
wid)5 1,8 pden Calied wioys bl yluiliny ditwd Sy 50 4 (D900 undli 30 aiwd 95 4 995 (JolST prano il
2lo Ko aws 50 Cuwl 4S8 s (ul 53 glylailiowy b YL cold cdeas 3 € o (i (g (e Sl

[ Downloaded from rap.sanru.ac.ir on 2026-04-24 ]

[ DOI: 10.18869/acadpub.rap.7.13.213 ]

WA (A il Sl b ous 53 b ol Ll glgil dlos (I WIg2 g0

50 5 Bt sladiss G LSS Ly, 035 L
O8N seb o eslital laeadl)l 15Ty ole;
Er & WS iy IS cele w0
rzpe el b oaSen 2 Gly R
alold b Sl g0 sl 05 o Iy 5o lods
2 Seiold oy 0 uSata |, lagy] LS
el (So5908 )90 wlaalie b (JeSIge SleMbl 4l
yolo oy il Baa plply e il SlEl
Sl 0925 5 (it lagss o G5 Laily) (e
Glp Seishd coye bl el LSS Job o
o B Sl Sl o oS e gla g
Ol Sl edliad b Guizen g 0980 i Mwd
3 Sl 4 el oo 5 e Oliee o Jlgs
232 Pl @2l bssbioe lulis JolSS Job
&5l ) S Sl & e il ko
Sy leaSs Slalllan o lay] 5l g 4l Cams et
Gy Slao osp slp oy sl 4 ol

2,5 oolaiuwl

ok (b QL (ol slailuny (i 1 guds” (sWaojlg

dodio
3 slctes oz S8l s b Gl sl e
3o bowee oy ool ohlabiny o (YY) oi ass
S osliiul b o3l glo sy 095 o0 Slsi oz il
a5 i MRNA oS ilosls lis RT-PCR b,
5 GBWe> (1FN+) jie 5 (FV) oome (YY)
15551 SO & ygmas ol ] o1y 0ezg s L]
D )ygody 00 0235 (655l & Sl (55 0 &S Sl
By M) wb oy Wb 05 b 0 0
P (S3) Ot edboe 1P 02 25 &S
Al e g S 30 egaVign (G0itng)sl
(F) 25800 55 Bpae (ll cnl 5l G g Lol
4 Oty E95% Sl e 905,58 S cizen
O lacdled () v5d 0 03 oL Gl I 5 €k
5 a8l e Gl Saeasly g obsS Dyge g0 o 4
5 S JBSom G plpreas Lewdly () SaeolisS
ool b Ledl optd cbale Sl (e oty o
(Vb)) J.;S‘;o JQ.C pEYS 6‘)5 Ode )’I)o 59 6))‘“

slp Il sl iy oledlbl 5l Joslge (Siekd


http://dx.doi.org/10.18869/acadpub.rap.7.13.213
https://rap.sanru.ac.ir/article-1-649-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-24 ]

[ DOI: 10.18869/acadpub.rap.7.13.213 ]

v-1..

ds = —3/4Ln(1 — 4/3P) (V) alal,
Gu)i-b $|)|o Lng:lilL'? Cos Py Jag‘b u—" 5
b...s)ib 6‘)“5 selll> cos )',:.’IPS 9 aliwl
LAds (soas Jlade og o cme il oo aline

A gy doyd O Jleiol o )5 b (y503]

02 b oy 3550 laaiss )o d (o5 o5l
o )AM )L>9J..S O L -/b )‘ g9 03y u}l.ﬂ.a..o
Slogzge )5 05 il Gl Slepgizes)S (rizes
ooy o.\sSl)g: |°5") J.wll,.u ) g9 00 ujLO.m aliss
wibos o)y onl Soiglem aiby g9 Jdo a4 oS
5 ablgn s 4z o 5 sl 51 (VD)
by &S cwl (65,5 Ol sains lis el
Pl @ (G5 eaSaS il (Hlg R e JolSS
‘Sko.».b ul.’?u.l‘ Ay, ‘u.)b.vL..) R PR ‘5>) IXCELLY
ol bl cute g, SO Wlgoe bagys cnl Gl
My g wae oSJes b owlge 55 kSl
J5 olaws all olyen S caiSaS sla iy
Sl ools &, oy ol JolSS b jo a5 slo g
Solice 535 Job 3o Ll mjsi 5 005 sar TV il
Kl V20 o wa:w ool slass ..\A.;L:LSA
azgi |y oy ol o cutie Ol Wig,y a5 awl 00g
ol e o lasls Cleisl Joe ,o YU Bootstrap
1B s slageSan (Sigkd )0 o was e
Sl 1595 5 YL slezel ax 5o
Web oo oddlie VO USS o a5 sbilen
Wb » eman e sbass o d (F slacSsn
2 dyzge sl )] gldl ale ) By oaly
<l ale 5IBr 4l 55 (hl5 (oole (bl gl 3l
Ohlailws  slaaisd uzee Wlas S JIE s,
Alasd 3 18 Ko gaiws o ol £ 5 9290
5 o coll a5 wlals las LS leow,
ghe 9 42 5 GRSy mhaw )3 4 Ehe g e
Oeed bl 5l as el a0 5 Gl Seie g
Vo Sl gene g Ol po ed calid Jle
Sl et G iz e 90 A )0 el By
S phlaling a5 GlaigS 4y 09l oo 0y LrasLs
& G glasBlaz azlis 15 SO 0 JolS gboas ons
JHo yo g Wlad S 13 ) 390 (ole slaaiss
38 Jlie gl wims oo lid (g ymion a3 liogs
e b oJlg g (Aol o5 iz g 2 g loplegS
Oblaibiy lo lp g, Gl 5 W)l (6 i ol )8

WWAD Gl 5 ke NY o lad i Jlo ol Sladss slesngy,

gy 9 dlge
o P sy Glrg g 2l

Sl i 55 slally gllid jshiey
g8 plelid (hge slp (et 03 MRNA & Lgy o
o 35 e Cale o BLAST 15l 51 ooliul b iz n
) 55 Iy« NABI) (s3915:S550y Sl sl
B 51 (S slaasnl 3 5l oMol g o g5 aslae
a5 ool slass (gaielS s o o jige slass
55 Ceized g ookl Bl alie (03Kl Wl o
&5 Sl i eslarwl (\Y)Dnasp V5 lsle 5 5l Ll
Shoslinwl b Slagzge plo JIg b (hge 5o ot
cbli> by >y wad |l es GENETYX I8l 5
odlgls pl oy yo (69,5 Jos loidi a5 woals
3 el el ple (YEYY) ol (s 5us A3ylo
i Joie JolSS (b0 oS o G5 Jg
D903 (i Ol oo 1) Wload Dl s Glsee

S5 P« Seishd S0 e jslaiea
hoslital b wyp 9)90 sloaisS sln o 05
Sl 3l G el S (YY) MEGAY 331 5
L gt S0 oatiS S 2y i s Lol
)‘ J"ﬁ) u;‘ o W) ) (YY) NJ ‘_’49) )‘ oolaiwl
US 5 eayile ol 5o 45 395 oo onlitil (Q) o yilo
oSl 45 ke pyteS g oud ooliul laasls
Sy g oad bl waly asls g oYL cals
polae 9500 SBA Jiekd ooy 5l ol
Cowdds 3dxe (S digad ,b Voo aliwgas Bootstrap
LNT gy abwsts (55kd 0o)0 oy ol
s bl ) abay 5l eolicul
Q1 J) = (r—2)d(i, j) — Zd(i, K) - Zd(j, k) (1) akal,
ok sl K giasls oy alols Aj) calal, ol o
&ods )b.ﬁ.o Q) 9 laas-Lo JS slass o W o
@ il e 0,5l Cansay slp f&ww)d
RS 5 Son il o baselSs (oKl
Cel a5 a9l o5 Ol s )y (YY) 0l oolasal
Oleds a4 Cons () Sloss anel losgwl s
Sl alols aral wl jo 6,36 45 GossElSs
cads sl w5l g aske By, S (ds)
wBbes by lp oSS Job )3 (oamb DLl &,
()
(ANVs) Cas ol (goae Jlade 3l eolatwl b ool ol
JJ[B Y 9 Y Jag‘s) )‘ oolazul l; w)gc\.ads 5dN ){\)LE.Q
dy = —3/4Ln(1 — 4/3Py) (Y) abay,

1- National Center for Biotechnology Information
3- Neighbor-Joining

2- Alignment
4- Maximum Composite Likelihood


http://dx.doi.org/10.18869/acadpub.rap.7.13.213
https://rap.sanru.ac.ir/article-1-649-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-24 ]

[ DOI: 10.18869/acadpub.rap.7.13.213 ]

-

Sgy paseds slp Wbl s 5 abe by, SO
stbin lags sy iS5 Jsb 3 ek Sl
(VD)

O (5850 JalSS g (S55ld 45

@l i 53 45 jebilan S so G 55 0ad S
Sloaul o cel a5 susgilS s ol il Jol>
S GaSgHlS g Olyds 4 S (O) Wlosds el
s(ds) aslailas O\.\&T Cowd 4_._,_4,1 ..\.».w‘ 4o 6)""1

Bos taurus
Bubalus bubalis

)

Carmel us Brius
Sus scrala
Canis lupus familiaries
Faolis catus
Equus caballus
Callithrix jacchus
Macaca mulatta
Pongo abelii
Pan roglodytes

el Gorilla gor 1la

95 Hattus norvegi cus
o Mus musculus

I—Bos. indicus

100 l— capra hireus

Daniorerio 8

°F)

7o | Salvelinus alpinus
HE | ! Oncorhynchus mykiss A2
100 Salmo salar A2

Salvelinus alpinus AL

Crenapharyngdon idella

100
F

I Cania rerio &
.H—I:cnwmuc carpio Il
a6 Cyprinus carpio |

Takifugu rubripes
jog (Salvelinus alpirus B1

lorcarbynchus mykiss 81

l_.;alnm salar B1

o1

100 L salmo salar 62

5 diel gload (L3Rl 55 0 1)) gy )50 oA 50 i (s sla g St oy ) S
(>

Dgdn iy nl Gy Wz 85 Jee g o
wax sloan g ol d92 g4 » ogdle Ll g4
IS5 535, o 5 1o 3,5 o S s b ]
AW Lku‘ «))S.LQ..C L;)qua-]b (DL US)M'-‘-’ 9
S eaSAS e @"5’ Jos b as ol

el (55 0050 g5 4 (lagyg )

Syl STy oals Sl wil 1 eSS
olis gy cnl JalSs (b o 1) s obal sl
b e ok bl Wy, (V Jsuz) el VYE
ol &9 o2 IREXYP ok Iy ey ol glp JolsSs
SlipSon Wi sban)ly pael Sszea o

O 005 50 ermb SBEl Wy i sl el )b Y Jgo

T el o0 lade 3 Jasbiul Cal ol
du “IAYY -0V
ds <[YEY L[erY

dw/ds V- VE o[ FY

AM-‘ K| » L§)"’l‘ as LS“\"’SLLSF C"')‘*"‘" (dn) loos MT ool pove ] cel a5 6M5ilfy U‘H -\
b Sl Wig ) saims ylis (duids) (soae lade (dS) wlarslas alol>

1- Positive Selection


http://dx.doi.org/10.18869/acadpub.rap.7.13.213
https://rap.sanru.ac.ir/article-1-649-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-24 ]

[ DOI: 10.18869/acadpub.rap.7.13.213 ]

AR

OF sbaselSe slal> wsye I Jols mls ¥
4 bgsye il YL polde ams o lis Iy i
b lp g we 0 VUFY it 4 red oS

A daslore 3o 3 VOITY ol ped 4 (0%

WWAD Gl 5 ke NY o lad i Jlo ol Sladss slesngy,

sl 4 il 25 YL polis

cbli> ofsn Glagidy S5z pas 5 aieilSys
ool JelSs e e bl g489 bYo alex 5l ons
bl sy 2le oS olawy &y azgi b cuwl o3
Jgaz OVAF) asl e YU olbisl 8,515 cds wuds

on 050 SBaS 10 i () GladelS g slraly oy Y Jeus

RNCRTER: A T c G
A - f/7 OIAY Y/ Y
T oY - VA/F) FIA4
c oY VOINY - FIA4
G VYA fI5 OIAY -

oadnlis el el a5 aes e Sas 1y e
@ ol o Wi s 05 ol b e
09794y s 45 ISl g0 Gz 5 S PlS g Dl ks
2o slbo Slas uized 3 wor sbacatisn ol
3y Slie (Ssj dgue o] 2 oogdle 5 0gd o
B ogbar d)ls clren 4 1) G 59 Gl alex
ST 5 ) 05 45 eols s ol 30 gl
el J10y95 5 Alise (Sofelen iy 9 sa95909,5
Sl Gl i oS ab ool (lis wegdle &
ool )0 4 v Sadeerm sbajl 4 bape gl
Ol Sl Wiy, (e ol 00351 55 (slbrond
ol @8 T O jeb e QL] JolSS b jo a5 ol
N 59sm abnby oLl jo sloans (i el cpl oS

LR RIRVAPE S

(G) 515 3 (C) (555w (T) o (A) ol AgelS g

AN g S Gm slajh lr nolie G

2l ool @ Gl 5 GlsS a sl o sl
Jols il polie Wog a0 VY/FA 5 VY/-Y
Oebizme plos (ggm 5l oals )53 polie b (g opl )0
Slosl il |, il Gl oibe
ol ade ol cillas Wloo,ST 53158 cudes
oS Gl hginmm odd alie 4y olei oo 1) Ol yss
sl 2Rl e Gezes (TVVOAA)
RN 4 SR 9 SRR & SRS
56151 ol bl il acilrs doy0 iy 950>
L)) ‘5”54 as wlo L)L“‘J ;w‘j).: ooy eblas L5’>‘9.>
ol A el sns cblas 4l cas glls
Spax e (G5 Sl 1 Ses e ol
o5 o 5l Sl jidu caiiey oad cblas> >l

&L

1. Ahima, R.S. 2005. Central actions of adipocyte hormones. Trends Endocrinology and Metabolis, 16:

307-313.

2. Ashwell, C.M., SM. Czerwinski, D.M. Brocht and J.P. McMurtry. 1999. Hormona regulation of

leptin expression in broiler chickens. American Journal of Physiol ogKl, 276: 226-232. _

Bado, A., S. Levasseur, S. Attoub, S. Kermorgant, J.P. Laigneau, M.N. Bortoluzzi, L. Moizo, T. Lehy,

M. Guerre-Millo, Y. Le Marchand-Brustel and M.J. Lewin. 1998. The stomach is a source of leptin.

Nature, 394: 790-793.

Caro, JR., M.K. Sinha, JW. Kolaczynski, P.L. Zhang and R.V. Considine. 1996. Leptin: The tale of

an obese gene. Diabetes, 45: 1455-1462.

Chehab, F.F. 2000. Leptin as a regulator of adipose mass and reproduction. Trends Pharmacology

Science, 21: 309-314. . )

D(g/on, C., G. Drouin, V.L. Trudeau and T.W. Moon. 2001. Molecular Evolution of Leptin. General

and Comparative Endocrinology, 124: 188-198.

Dridi, S., N. Raver, E.E. Gussakovsky, M. Derouet, M. Picard, A. Gertler and M. Taouis. 2000.

Biological activities of recombinant chicken leptin C4S analog compared with unmodified leptins.

Am Journal of Physiology, 279: 116-123.

8. Frederich, R.C., A.A. Hamann, S. Anderson, B. Lollmann, B.B. Lowell and J.S. Flier. 1995. Leptin
levels reflect body lipid content in mice: Evidence for diet-induced resistance to leptin action. Nature
Medicine Journal, 1: 1311-1314.

9. Hoggard, N., L. Hunter, J.S. Duncan, L.M. Williams, P. Trayhurn and J.G. Mercer. 1997. Leptin and
leptin receptor mRNA and protein expression in the murine fetus and placenta. Proceedings of the
National Academy of Science, USA, 94: 11073-11078.

10.Jin, L., B.G. Burguera, M.E. Couce, B.W. Scheithauer, J. Lamsan, N.L. Eberhardt, E. Kulig and R.V.
Lloyd. 1999. Leptin and leptin receptor expression in normal and neoplastic human pituitary:

w

N o g &


http://dx.doi.org/10.18869/acadpub.rap.7.13.213
https://rap.sanru.ac.ir/article-1-649-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-24 ]

[ DOI: 10.18869/acadpub.rap.7.13.213 ]

v oo FJose JolSS 5 S5okid 4y

Evidence of a regulatory role for leptin on pituitary cell proliferation. Journal of Clinica
Endocrinology and Metabolism, 84: 2903-2911.

11.Li, W.H. 1997. Molecular Evolution. Sinauer, Sunderland, M ssachussets. USA.

12 Librado, P. and J. Rozas. 2009. DNASP v5: software for comprehensive analysis of DNA
polymorphism data. Journal of Bioinformatics, 25: 1451-1452.

13.Masuzaki, H., Y. Ogawa, N. Sagawa, K. Hosoda, T. Matsumoto, H. Mise, H. Nishimura, Y.
Yoshimasa, |. Tanaka, T. Mori and K. Nakao. 1997. Nonadipose tissue production of leptin: Leptin as
anovel placenta-derived hormone in humans. Nature Medicine Journal, 3: 1029-1033.

14.Morash, B., A. Li, P.R. Murphy, M. Wilkinson and E. Ur. 1999. Leptin gene expression in the brain
and pituitary gland. Endocrinology, 140: 5995-5998.

15. grei, M. argsd1 7.2Kumar. 2000. Molecular evolution and phylogenetics. New York: Oxford University

ess. pp: 51-72.

16.Ngandu, N., K. Scheffler, P. Moore, Z. Woodman, D. Martin and C. Seoighe. 2008. Extensive
rl)ggf%n?rig selection acting on synonymous sites in HIV-1 Group M sequences. Virology Journal, 5:

17. Phuphuakrat, A. and P. Auewarakul. 2003. Heterogeneity of HIV-1 Rev response element. AIDS
Research and Human Retroviruses, 19: 569-574.

18. Picoult-Newberg, L., T.E. Ideker, M.G. Pohl, S.L. Taylor, M.A. Donaldson, D.A. Nickerson and M.
Boyce-Jacino. 1999. Mining SNPs from EST Databases. Journal of Genome Research, 9: 167-174.

19. Saadoun, A. and B. Leclercg. 1983. Comparison of in vivo fatty acid synthesis of the genetically lean
and fat chickens. Comparative Biochemistry and Physiology, 75: 641-644.

20. Senaris, R., T. Garcia-Caballero, X. Casabiell, R. Gallego, R. Castro, R.V. Considine, C. Dieguez and
F.F. Casanueva. 1997. Synthesis of leptin in human placenta. Endocrinol ogy, 138: 4501- 4504.

21. Sobhani, 1., A. Bado, C. Vissuzaine, M. Buyse, S. Kermorgant, J.P. Laigneau, S. Attoub, T. Lehy, D.
Henin, M. Mignon and M.J. Lewin. 2000. Leptin secretion and leptin receptor in the human stomach.
Gut, 47: 178-183.

22. Tamura, K., J. Dudley, M. Nei and S. Kumar. 2007. MEGA4: Molecular Evolutionary Genetics
Anaysis (MEGA) Software Version 4.0. Journal of Molecular Biology and Evolution, 24: 1596-1599.

23.Taouis, M., JW. Chen, C. Daviaud, J. Dupont, M. Derouet and J. Simon. 1998. Cloning the chicken
leptin gene. Gene, 208: 239-242.

24. Tavaria, M., T. Gabriele, I. Kolaand R.L. Anderson. 1996. A hitchhiker's guide to the human Hsp70
family. Cell stress and chaperones, 1: 23-28.

25.Vignal, A., D. Milan, M. San-Cristobal and A. Eggen. 2002. A Review on SNP and other Types of
2A7(%I%0615Iar Markers and their use in animal Genetics. Journal of Genetic Selection and Evolution, 34:

26. XiangLong, L., W. ZhaoLong, L. ZhengZhu, G. YuanFang, Z. RongY an and Z. GuiRu. 2006. SNP
Identification and Analysis in Part of Intron 2 of Goat MSTN Gene and Variation within and among
Sﬂeci es. Journal of Heredity, 97: 285-289.

27.Zhang, Y., R. Proenca, M. Maffei, M. Barone, L. Leopold and JM. Friedman. 1994. Positional
cloning of the mouse obese gene and its human analogue. Nature, 372; 425-432.


http://dx.doi.org/10.18869/acadpub.rap.7.13.213
https://rap.sanru.ac.ir/article-1-649-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-24 ]

[ DOI: 10.18869/acadpub.rap.7.13.213 ]

Research on Animal Production Vol. 7, No. 13, Spring and SUMMEr 2016 ..........cccoinieimnnnininie e e evirisinie e s e e seieieineeeeens 203

_ _ (Short Paper) _ _
Phylogenetic Analysis and Molecular Evolution of the Leptin Gene

Javad Ahmadpanah

Y oung Researchers and Elite Club, Islamic Azad University, Ilam Branch, Ilam, Iran
(Corresponding author: ajavad65@gmail.com)
Received: May 13, 2013 Accepted: July 22, 2014

Abstract

In the current study, phylogenetic analysis and molecular evolution of the mammalian’s
Leptin was investigated. Data was achieved and aigned by searching its genome database,
while all examined mammals contained only a single copy of the Leptin. The nucleotide
substitution rate of the sequences and molecular evolution of the Leptin were calculated by
maximum likelihood and neighbor-joining method respectively and phylogenetic tree was
constructed. Bioinformatics researches results identified that Leptin genes are distributed across
the genome. On the other hand base subgtitution rate of the pyrimidines to pyrimidines or
purines is much more than that of in purines to pyrimidines or purines. The dy/d; ratio of the
Leptin sequences indicated that Positive selection was accrued during evolution which made
new branches to give different responses. This can justifies high polymorphism of the Leptin.
Phylogenetic analysis showed that Leptin proteins based on mainly are divided to two clades
their evolutionary relationships. In the first clade the protein sequences are divided to mammals
and chicken and in the second clade called the others we have al types of fish.

Keywords: Leptin, Mammals, Natural Selection, Phylogeny
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