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Figure 2. Observed genotypic patterns from enzymatic di%estion of PCR products on %4 agarose gel (50 bp genetic

adder
For TLR4 gene: Genotype CC included fragments of 138 and119 bp,fgenotype GG included fragments of 119, 99 and

39 bp and genotype CG included fragments o

138,119, 99 and 39 bp.

For IL2 gene: Genotype AA included fragments of 465, 64, 40 and 31 bp, genotype BB included fra%ments of 454,
64, 40, 31and 11 bp and genotype CG included fragments of 465, 454, 64, 40, 31 and 11 bp.
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Table 2. Allelic and genotypic frequencies, mean heterozygosity, observed and expected heterozygosities for

TLR4 gene in each indigenous chicken population
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ns: Non significant (P < 0. 05); 1- Chi-square test for Hardy-Weinberg equilibrium; 2- Shannon's Information index; 3- Fixation index
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Table 3. Allelic and genotypic frequencies, mean heterozygosity, observed and expected heterozygosities for IL2
gene in each indigenous chicken population
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* Significant (P < 0.05); ns: Non significant (P < 0.05); 1- Chi-square test for Hardy-Weinberg equilibrium; 2- Shannon’s Information index; 3-

Fixation index

ol Camen S M Slghd 5> Ol s gosias s
JB‘) Ml J‘"‘?“ s @ dlﬁsu" l) u1)-““’ O".-I
oSyl 1 (V0) o, Kan 5 508 LB o (B) sy
Ol osjere gy b obge TLR4 S
28 bl pobs adlls 5 il YL S35
(_s.:) DK:1> Ui‘ 2 u.:]gl)ﬁ uJ).u.wJ W o.)].) UL"" Y Ja»
) 4 by adlhs 3y lacaxs J§
bl 3 YU ol L YL (5855 o ol GG 055 j500
93 lalame 4 0k 655k s 4 Yl 5 03,
2 Gln 4 Coglie Gl 4 oxie ol 0 &S cul
Debie (o9 SBE e Cume
IS ) oS gt pre 09,5 S oSl il
IL2 )by pesl laguol sbol > ope Lids g LD 0
(shorl Gl 3 W gy o Cunl Dbl A5 (S g
sdsseme jlIL-2RY 45 .(ﬁ\”\”) Cowl ol Ll
D godd LS5 IL1S 5 1LY L7 dL4 JL2 sloss S

PoigeaSefen 9y » TLRA o &y pgil
35Ty gleim] il AVA gy (S &S o0 )3 E4/WLT
Ve gl (et Sl am o) ol (10) WS e
sl Bloghodd olold ik I bagjgl b by
odd (i (1) WS o JUb 1) (ol i ol
ole il Jole o bawgi e (Sl 5l & ol
(YY) 2be oIS TLRE o5
U5 p TLRA 5 oSl o ol adlas
98 L CO (wojord i) (op Ere SCurer
by 4 CC 5 GG Lusijoen oy o +/F+
Sl aoed b odalie +/+F g </OF cla glol)
Jsia) 45 dvule +/VD 5 +/Y0 55 4G 5 C la ]
OIS s o M Slls polie Billae b ol (Y
o9 & Caner 3 (Vr) Gler 5 gan g awg ol
Camer (e cpl YIS Bl owies g 2Ll
b wlie pl 5 cuwl 039 Sl 3 o] (gaddllas )90
Syl — ooln o 5 Gl sl il ko


http://dx.doi.org/10.29252/rap.9.21.120
http://rap.sanru.ac.ir/article-1-834-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-17 ]

[ DOI: 10.29252/rap.9.21.120 ]

Yo

Y 5V Jghis) i dloee =+ /N g =o/+0 i & o s0s
g Cawl yuiie =V U Y (godgiome pd ddiad Cus e ld
oilBl g SwsSjore il I Sl ol (e (ke
J Sl ezen 5 Sbee Gl L (s jgen
ol Billas sl s () Syl —(o3)ls ol
5 Ylily by by 0 Cati jadld gl (30
by Cumax 5> (V) phler 5 (35 5 (YY) oo
ol 04 u»)l)f s

PIL2, TLRE 55 cloolfls (ol il i o
@ opls Ml (adld wdllas 3)90 lacumes JS
polie cpl (Y g ¥ Jolis) M dpslxe /5 4 /05 iy
2 (M) ghlser 5 Gaog g oad B)IS wls Gl
opls oMbl asls el bile op Sogse
So P g oy blume  (S3) gs I ooyl
2 opld SleMbl jadls ((Sif g9 5l (58 piassS]
bwg &5 adss 50 (V) oyl L3 ¥/ B VA sedgie
0a3ls (85 plxl (33 (es gy ) (V) Y]
A S e [Ee B IYY 5l gegamme yd el cle M)

Slcurar ) bglen blie ) cuglio sbxl gl
GB350 ) (B el 4y 5l g Eye Alisee
A 0 Cawles b Coglie LB LS slay;
ol 55 )3 39290 s ISair 4 dagi L o)l baglon
SCumx > (JwsSKjeyn GialS 5 oud adlae (S5
P Slai g b IW Gen Sl Glyie adlas 390
P9 GosRigm b oS Blo g 0)5 (Sl laCuaer
sadlas b imen A3 (S5 geS Rl
ol dpee &5 ol 9o ol b basye el slagly
A3 ol gloackyy > cuslio o)Lt lgisas o
glon & Coglio (RIBl Gl (ag oy (S5
D) 04

‘_.'.3‘.5).\5 9 )&MH"

b pole Cliiod gaumge 5)Sen b ingh
obebyl gl (50l sl ply jgal Coglas 98
Joly ¢ oMl oljl s8Rl (o)Sen 5 Gaclue b g oye
9 OhlSer saod 232 )Sen 1.8y el 4l
w2y S el g St JUoS 0 0L ST 550

WWAY 50l VY oyleds /ots Jo (ool lads (slouing sy

05 oy B B (1) 3515 clled lacuugis) (il Jlb
ord el Siiglssd iadl piupw 5,Slas 53 IL-2RY
u;l.wl...w dl)i JTAJ.‘;J L;‘Jb)ii‘.&;} O]}’&c\g Lmd] FLgRm
(A) 3] Clus 4 DNA (gla S
o9 B a8 0 dL2 S5 Kby
sloaaisi o VY Slohd Gl AA Gy addllas )90
Sl VY g /00 sl glel sy 4 BB 9 AB
odd odalds (LwgSore g (GmgSojgen (gl
Gl ol adllas (¥ Jgaa) 24 +/Fe g <[5 il
Sagye » (YA) CogeY g 95 bawgs S &1 (olie
2 A) Ser s Jlgusle ool 5 oSN bl
2 (W) lSen 5 oS 5 LB (og slagye
dalllan p> 323 o L 24 031 &l sl o (sl o
Iogrde odd sdalie (wgSjopa (Jllp b
» A ohlSer 5 Jlgusls bug & cul b3S
2 (W) ghlsan g )legsS” g (+/¥7) SLEBE (o0 (sl 5o
ly Gl cpl a8 ws &l (/) Jowl og o se
dy50 Cumen Hldle gl s 4 NN Oy o
A Cons adllas
ol ey SEy e S5 2
IL2 ; TLR4 5 ool 50 o lassl 5y5e uwsSs g it
odalie (gwsSjorn (ke g +/Be g /YA i 4
2 daCunes Cpo b Dyl o/Fe g /OB LSy A j oS
P Gesojoim e cppudy JLRA G5 ol
L2 (55 ol )3 g (+/0+) Slssle (og 6315 (slog o
e & SIB ) egSey e op e
(V9 ¥ Jolaa) wsls (/5F) ¥y 5 (2 ol
P TLR4 55 ol 53 (swsojoye (Slglys sV jlade
3bj Sy g9 o lis cadlllan 3)90 sacuner JS
IL2 5 olSols 3 oS b 5 sl 55 olSols ol el
Se o Fomb oad odlie  wsSjope (Sl
€55 pSeilul patld plsie 4 Wlgice (hesSjo e
o=ld ol g ol 1B 2pd 4Bl > S
S5l g 2xas )3 9 33l Juin e Sy Sy
S5 g5 4 Sl S5 4 oY (10) L3l Wafye oS
Nge Camex o5 ojlul Jo el 4 Sl ol
Sy e asls (¥) ail @b bl 55 adls
Sbgp Cumex JS 2 IL2 5 TLRA 55 laolle


http://dx.doi.org/10.29252/rap.9.21.120
http://rap.sanru.ac.ir/article-1-834-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-17 ]

[ DOI: 10.29252/rap.9.21.120 ]

\\td

Rl

(9,

10.

11.

12.

13.
14.
15.

16.

17.
18.
19.

20.

21.

22,

23.

24,

25.
26.

Olrl o &0 315 22 ) ol e 3 J:32 IL2 5 TLR4 (laolSole (Su5 g9

FL%)

AI—Ati%at, R. 2010. Genetic diversity of indigenous chicken ecotypes in Jordan. African Journal of
Biotec r]olog?]/, 9:7014-7019. ] )
Alinaghizadeh, H., M.R. Mohammad Abadi and S. Zakizadeh. 2010. Exon 2 of BMP15 gene
polymorphismin Jabal Barez red goat. Journal of Agricultural Biotechnology, 2(1): 69-80 (In Persian).
Allendorf, F.W. and R.F. Leary. 1986. Heterozygosity and fitness in natural populations of animals.
Conservation Biology: The Science of Scarcity and Diversity, pp: 57-76. )
Bulumulla, P.B.A.I.LK., P. Silva and H. Jianlin. 2011. Genetic diversity at toll like receptor 7 (TLR7)
genes of Sri Lankan indigenous chicken and Ceylon jungle fowl (Gallus lafayetti). Tropical
Agricultural Research, 22(4): 367-373. ) ) o o
Corander, J., P. Waldmann and M.J. Sillanp&a. 2003. Bayesian analysis of genetic differentiation
between populations. Genetics, 163: 367-374. ) ) )
Estess, P.,  A. Nandi, M. Mohamadzadeh and M.H. Siegelman. 1999. Interleukin 15 induces
endothelial hyaluronan expression in vitro and promotes activated T cell extravasations through a
CD44-dependent pathway In uivo. The Journal of Experimental Medicine, 190: 9-19.
Hemati, B., M.H. Banabazi, S. Shahkarami, E. Mohandesan and P. Burger. 2017. Genetic diversity
Wlthl(? %actr_lan) camel population of Ardebil province. Research on Animal Production, 8(16): 192-
197 (In Persian).
Jaiswal, G., S. Kumar, Y. Prasad and D.P. Singh. 2009. PCR-RFLP analysis of IL-2Ry and IL-15Ra
genes in Kadakanath native chicken. Journal of Applied Animal Research, 36: 239-242,
Javanmard, A., M.R. Mohammadabadi, G.E. Zarrigabayi, A.A. Gharahedaghi, M.R. NassirP/, A
Javadmansh and N. Asadzadeh. 2008. Polymorphism within the intron region of the bovine [eptin
gene in lranian Sarabi cattle (Iranian Bos Taurus). Russian Journal of Genetics, 44 (4): 495-497.
Keller, L.F. and D.M. Waller. 2002. Inbreeding effects in wild populations. Trends in Ecology &
Evolution, 17: 230-241.
Kogut, M., L. Rothwell and P. Kaiser. 2003. Priming by recombinant chicken interleukin-2 induces
selective expression of IL-8 and IL-18 mRNA in chicken heterophils during receptor-mediated
phaaocvtosis of opsonized and nonopsonized Salmonella enteric serovar enteritidis. Journal of
Molecular Immunology, 40: 603-610.
Kollisch, G., B.N. Kalali, V. Voelcker, R. Wallich, H. Behrendt, J. Ring, S. Bauer, T. Jakob, M.
Mempel and M. Ollert. 2005. Various members of the Toll-like receptor family contribute to the
innate immune response of human epidermal keratinocytes. Immunology, 114: 531-541.
Kumar, R., S. Kumar, D.P. Singh and P. Gaur. 2007. DNA polymorphism at IL-2Ry and IL-15Ra
genes in Aseel native chicken. Journal of Applied Animal Research, 32: 107-110.
|9_2vene, H. 1949. On a matching problem in genetics. The Annals of Mathematical Statistics, 20: 91-
Leveque, G., V. Forgetta, S. Morroll, A.L. Smith, N. Bumstead, P. Barrow, J. Loredo-Osti, K. Morgan
and D. Malo. 2003. Allelic variation in TLR4 is linked to susceptibility to Salmonella enterica serovar
Typhimurium infection in chickens. Infection and Immunity, 71: 1116-1124.
Maghsoudi, S.M. and A. Pakdel. 2008. Review of effective genetical methods to induce disease
resistance in farm animals. Proceedings of the 1th National conference of the livestock and poultry
industry, 1-6 pp., Gorgan, Iran. (In Persian).
McDonald, D.G. and J. Dimmick. 2003. The conceptualization and measurement of diversity.
Communication Research, 30: 60-79. ) ) )
Miller, S.A., D.D. Dykes and H.F. Polesky. 1988. A simple salting out procedure for extracting DNA
from human nucleated cells. Nucleic Acids Research, 16 3?]: 12-15.
Moazeni, S., M.R. Mohammadabadi, M. Sadeghi, H. Shahrbabak, A. Koshkoieh and F. Bordbar
.2016a. Association between UCP gene polymorﬁ)hisms and growth, breeding value of growth and
reproductive traits in Mazandaran indigenous chicken. Open Journal of Animal Sciences, 6?1): 1-8.
Moazeni, S.M., M.R. Mohammadabadi, M. Sadeghi, H. Moradi Shahrbabak and A.K. Esmailizadeh.
2016b. Association of the melanocortin-3 (MC3R) receptor gene with growth and reproductive traits
in Mazandaran indigenous chicken. Journal of Livestock Science and Technologies, 4(2): 51-56.
Mohammadabadi, M.R., M. Nikbakhti, H.R. Mirzaee, A. Shandi, D.A. Saghi, M.N. Romanov and 1.G
Moiseyeva. 2010. Genetic variability in three native Iranian chicken populations of the Khorasan
R/rlovmce based on microsatellite markers. Ru55|ar'\1/f0urnal of genetics, 46(4): 505-509.

ohammadi, A., M.R. Nassiry, J. Mosafer, M.R. Mohammadabadi and G.E. Sulimova. 2009.
Distribution of BoLA-DRB3 allelic frequencies and identification of a new allele in the Iranian cattle
breed Sistani (Bos indicus). Russian journal of genetics, 45(2): 198-202.
Mohammadifar, A. and M.R. Mohammadabadi. 2011. Application of microsatellite markers for a
study of Kermani sheep genome. Iranian journal of Animal Science, 42(4): 337-344.
Mousavizadeh, A., M.R. Mohammadabadi, A. Torabi, M.R. Nassiry, H. Ghiasi and A.K.
Esmailizadeh. 2009. Genetic polymorphism at the growth hormone locus in Iranian Talli goats by
polymerase chain reaction-single strand conformation polymorphism (PCR-SSCP). Iranian Journal of
Biotechnology, 7(1): 51-53.
Nei, M. 1973. Analysis of gene diversity in subdivided populations. Proceedings of the National
Academy of Sciences, 70: 3321-3323.
Nikoubin Borujeni, M., N. Pirany and F. Rafiei Boroujeni. 2016. Analysis of genetic diversity in Fars
native chicken based on partial mitochondrial DNA D-loop region sequences. Research on Animal
Production, 7(14): 180-185 (In Persian).


http://dx.doi.org/10.29252/rap.9.21.120
http://rap.sanru.ac.ir/article-1-834-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-17 ]

[ DOI: 10.29252/rap.9.21.120 ]

WY

27.

28.

29.

30.

31.
32

33.
34.

35.

36.

37.

38.

39.

WWAY 50l VY oyleds /ots Jo (ool lads (slouing sy

Ramasamy, K.T., M.R. Reddy and S. Mur_u&;esan. 2011. Toll-like receptor mRNA expression, iNOS
gene polymorphism and serum nitric oxide levels in indigenous chickens. Veterinary Research
Communications, 35: 321-327.

Shojaei, M., M.R. Mohammadabadi, M. Asadi Fozi, O. Dayani, A. Khezri and M. Akhondi. 2010.
Association of growth trait and Leptin gene polymorphism in Kermani sheep. Journal of Cell and
Molecular Research, 2: 67-73.

Tohidi, R., I.B. Idris, J.M. Panandam and M. Hair-Bejo. 2013. Analysis of genetic variation of
inducible nitric oxide synthase and natural resistance-associated macrophage protein 1 loci in
Malaysian native chickens. African Journal of Biotechnology, 10: 1285-1289.

Tohidi, R., I.B. Idris, J.M. Panandam and M.H. Hair-Bejo. 2012. The effects of polymorphisms in IL-
2, IFN-y, TGF-B2, IgL, TLR-4, MD-2, and iNOS genes on resistance to Salmonella E. in indigenous
chickens. Avian Pathology, 41: 605-612.

Thomas, N. and S. Joseph. 2012. Role of SLCI11A1 gene in disease resistance. Biotechnology in
Animal Husbandry, 28(1): 99-106. o _ ) _ )
Vanhala, T., M. Tuiskula-Haavisto, K. Elo, J. Vilkki and A. Maki-Tanila. 1998. Evaluation of genetic
variability and genetic distances between eight chicken lines using microsatellite markers. Poultry
Science, 77: 783-790.

Weir, B.S. 1990. Genetic data analysis: Methods for discrete population genetic data. 1rd edn, Sinauer
Assoc., Sunderland, MA, USA, 377 pp.

Yeh, F.C., Y. Rongcal and T. Boyle. 2000. POPGENE 1.32: A free program for the analysis of
genetic variation among and within populations using co-dominant and dominant markers.
Department of Renewable Resources, University of Alberta, Alberta, Canada.

Zamani, P., M. Akhondi, M.R. Mohammadabadi, A.A. Saki, A. Ershadi, M.H. Banabazi and A.R.
Abdolmohammadi. 2013. Genetic variation of Mehraban sheep using two intersimple sequence repeat
(ISSR) markers. African Journal of Biotechnology, 10: 1812-1817.

Zandi, E., M.R. Mohammadabadi, M. Ezzatkhah and A.K. Esmailizadeh. 2014. Typing of toxigenic
isolates of clostridium perfringens by multiplex PCR in ostrich. Iranian Journal of Applied Animal
Science, 4: 509-514.

Zanetti, E., C. Dalvit, M. De Marchi, R. Dal Zotto and M. Cassandro. 2007. Genetic characterization
of Italian chicken breeds using a panel of twenty microsatellite markers. Poljoprivreda, 13(1): 197-
200.

Zhou, H. and S.J. Lamont. 2003. Association of six candidate genes with antibody response kinetics in
hens. Poultry Science, 82: 1118-1126.

Zhou, H., A. Buitenhuis, S. Weigend and S. Lamont. 2001. Candidate gene promoter polymorphisms
and_ antibody response Kinetics in chickens: interferon-y, interleukin-2 and immunoglobulin light
chain. Poultry Science, 80: 1679-1689.


http://dx.doi.org/10.29252/rap.9.21.120
http://rap.sanru.ac.ir/article-1-834-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-17 ]

[ DOI: 10.29252/rap.9.21.120 ]

Research on Animal Production, Vol. 9, NO. 21, AUtUMN 2018 ... .oouit it e e e e e et 128

Genetic Diversity of TLR4 and IL2 Loci Involved In Immune System in Some
Iranian Indigenous Chicken Breeds

Jafar Pish Jang Aghajeri', Ghodrat Rahimi Mianji?, Seyyed Hassan Hafezian® and
Mohsen Gholizadeh*

1-Ph.D. Student of Department of Animal Science, Sari Agricultural Sciences and Natural Resources University and
Department of Animal Science, Islamic Azad University, Maragheh branch
(Corresponding Author, Email: parsa20012003@yahoo.com)
2, 3 and 4- Professor, Associated Professor and Assistant Professor, Department of Animal Science, Sari Agricultural
Sciences and Natural Resources University
Recived: November 28, 2017 Accepted: January 10, 2018

Abstract

~In this study, allelic polymorphism in candidate genes of TLR4 and IL2 involved in the
immune system in four [ranian indigenous chickens were examined using PCR-RFLP
technique. A total of 200 birds including common, West Azerbaijan, Marandi, Mazandarani
indigenous chicken breeds were selected. For detection of mutation in TLR4 (257 bp) and 1L2
(600 bp) genes the PCR Products were digested by Sau96l and Hphl restriction enzymes,
respectively. Two alleles of C (138 and 119 bp) and G (119, 99 and 39 bp) and three genotypes
of CC, CG and GG were identified in TLR4 marker site. Following the enzymatic digestion of
the IL2 gene, two alleles of A (465, 64, 40 and 31bp) and B (454, 64, 40, 31 and 11 bp) and
three genotypes of AA, AB and BB were identified. The whole populations was in Hardy-
Weinberg equilibrium for TLR4 and IL2 marker sites. The calculated Shannon information
index and fixation index values for TLR4 and IL2 marker sites was estimated to be #0.56 and
0.69) and (-0.05 and -0.10), respectively. The highest observed heterozygosity value for TLR4
and 1L2 loci was estimated to be (0.55 and 0.40), respectively. Regarding to the existence of
polymorphism in the studied loci and reduction of heterozygosity in these populations, the
occurrence of non-random crosses can be prevented. This leads to an increase in heterozygosity
and thus prevents the loss of genetic diversity in the populations would be. In the populations
also, by studying the immune responses associated with these two loci, these sites can be used
aa _SllJ<I'[ab|e markers in breeding programs for increase of resistance to diseases in indigenous
chickens.
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