)

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

st oy ains 53 Jii3 112 g TLR4 ‘.s.“bblial? S § g9
Olnl (o9 €50 25 2 2

0315 8 w5 yLliBle s o ¢ (B6lo couny Al 03 g o BT Kia iy has

sL;e)L.;l DI)T oKy ‘L{“h (:919 05/5 L;er— b gac g d)L.u L;u..]o é!l.:.ﬂ 9 LS})BL:S (:91.: olRuisly xL;ab re9l.r— 55; ‘Fh )ljﬁ C}'Lol 9 A_i...u) d).'.'fb L;}Qr.&b']b =)
(parsa20012003@yah00.coM : Jggue (odiuw ) 4&l o dsly
Gl b mlio 5 (65)5liS pole oKl o> pole 05,5 ¢yboliwl 5 Hluiils odluwl =¥ 4 ¥ ¥
NI b gul AF/ANY sl gl

s>
b 092 Eyo G G (A doul i j3 S8 1L2 9 TLR4 3l (aiyj 5 (NI gla JSbsia o5 ol
9 Gy oty Omldl (wges 09 Epo WIIF Jold Ego ankad Yoo .al w)p PCR-RFLP SWSS ;1 oalisiw!
&3 b 83w Hph 9 Sau961 sy 351 51 i i 4 1L2 9 TLRA (65 53 ik (o2 wlind (61 wiand QB! (055l
193 9 YYA WL 93 C W (g1 9 (bl GG 9 CG «CC caigif dw (o003 amdd 51 g TLR4 (g5L s YOV 5 ols
AA Cudgif daw dL2 53U Gl To v F5 0801 45 il saalie 55U Céa ¥ 53 IV WL aw G JT 5l 9 550 s
Hb AR 9‘”\ & AL oL Wb =B Jﬂ d'fs d)b ub‘”\ 9 £+ € &0 WL )%A J” ‘5‘).35 dlwb.w BB 9 AB
Ly Y8 S aials — 60, Jolad 4d andllas djg0 (55 0l 90 (gl JolT (ad LS Gl 5l bumes JS .o pualie 5L
Gy A Gl yadll ed 9 /T g ¢/0T i i W IL2 9 TLRY 6,56 el 43 el OleMb] asli
iy @ IL2 g TLRE 55 sWolla (gl 00l dualivo  JuwoRa 595 (el jlade (i o dparlomo —¢ /Yo g—+ /00
Ol 2 FawgSjo s a9 o adlle (5 SWolly 3 39290 S SNy 4 a2yl L 3yl /L0 g +/00
3 Bl axl 53 g (FawgS e r LRI 4 sk sel (pl 28 GxSole (Bl juE o EW o I Ol e daures
ol 31 OIF e 5 Bl 93 I b B pe (gou] Sl anlllan L omioned b by Biuman ;3 (Subi§ £98 (yialS

[ Downloaded from rap.sanru.ac.ir on 2025-12-18 ]

[ DOI: 10.29252/rap.9.21.120 ]

252 854 W5 lows 42 Cuoglite (1381 gl (092 S p0 31F THo! (sl 55 cemwlio sl LS lgis 4 ol

PCR-RFLP 097 & 5o dIL2 9 TLR4 (55 o JSiin 1 58 slo3ly

03905 oS5 g b |y ol ool cawd 4y (5 lol (sla 3, b
5 ookl wgMe a4 (Y) 1S o) 1) lagyl ol Sao (> g
wie Do ol 1SS a8 0l ook wlgs JeSUge S
)‘I odliw! .(Y\c) Cwl u_.ol& Kl LSI)-f 31)51 gy Cymnd
e c;:l.?|9,,> :l}'j C)ftol P bl uSU.u) sl Sl
(R) 22> @pd 1) (S Chpty pSeids b 4 Cul
959200 slesd & (S oo 2B jldagse o9 (sl
Aol Gl 4 o (Ssh glealopw ks oyl
& gt 4.:1.’ Lé».u) ..\.19.4 Cuzxo> "y ¥ )9.3]0 )l ol
)]él 4 6)9),\5 Lmul dy90 4O W SleMb) pw.S 9 L}d)
oy sl (Sf 95 addlas Gimen 5 (VF) dyioo
S9re 5 e ey 2B (Suf @le )l Bl ol
¥Y) conl

Ol e glalp Job guge b OlE e
09 b & cwl alpme Bl g oSS (S5
oles o b 5 Sl JLis el oS Jobs (ooles
AP o S gise cplylis Kanl 03,5 a5 la] I
Ol G5 e o cwl b 5l (9,8 4 pasde asgene
ol Jewsly j1 Sk (ool 09)° &5 WSl ee 1) 0I5
S92l (ol s 5l ol s g gilojl sl Came
(V) col cblas S5 Oldllas coglgl o o) aalllas 4

doddo

0348 cnl Gk 51 ol Laml g olul o olSle by
&5l S (LM,)J) Ol 2l 88l (slassy )b
Mo i )8 Ly b e | B &y 008 ) S)j
D9y 03y dilyhde g ol (glalyd U (o) win 5l g 29
bl oo )3 el (s 0958 53 ol S am s olej o 52
@ 5y 3l OlSle Jed jl eV gae J& 5 Jo> gl baol,
s 3Ly Gkl e g (i Bkl e oy
P > dleon (glaygiS g lpl Jlg> > o3b slasix
h oSl lacemes (5yuS g dnwy j laoyyd (yl
255 Jotes

PRl oSl jeas lid il (slagsli
Oladss Gulel p (V) cwl 00,8 a0l liol slolo;
aabais dw p olpl 0 el CoL laleeil oads plodl
(Oln] By wpz) (om a5 3 @IS 93 wlatily d92
Voo g3l B Jle YA e YA @ letio i 4
@5 Jld) Ol €55 53 (603 9 e 51 S Jlo
b 3 1Y) 33t 33he ) 15 Jlo Ve 3l ()
bugmon (55 Hls Lo jl oMbl @Mol 5 S 0jg> 5
sk clr gy by Glp SHn oS Sy
A8l (S5 B3 i e den jl 5 0l 2

» I o) Silis ) ool 5 Jsge (slagsds,
bl wle Cloo @ bay s oyl (S aipej o)
1358y oo 5 25 gulis 5l Jols obj wle Mol 4y axgs


mailto:parsa20012003@yahoo.com
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 2025-12-18 ]

[ DOI: 10.29252/rap.9.21.120 ]

A

plsl lpl 30 yebs (69, (a0 (JeUge ildllas 4> S
sy ASaas eSt Ll HAYIVNF) cwl il
Db ol 0 11 sl 005 3l L2 5 TLRA 1,18
U 12 5 TLRA 5,018 (slay o T slo IS0
P90 o Epo SPGB > Gl w3

85 B e 2590 Ol

By, 9 3190
05> gl &9l go2r

Slacamer (Fy ) Ere askd Voo gy ool ol
Sy ¢ (oges oy SaEpe Jold olpl i (oas
MMegmor o sl adad 04) )8 bebydl 5 Shasle
P pele Clidod gduwge (o Ere Ugn Sy
Sir9kiS Sl pl> ygal (ag Ere Shygn Sye 9lS
V=Y e ol as ol oy el gl
s oy 4 g oslaan Jb g 3l 0 ke
BN u9> sldises .uad ool Jlanl yes dlissl s el
oRiglejl & 3yw g0y Lulyd Lais b 6)l350 ke
gzl oloj b ol il (a0 =Y+ gled 0 5 Jiio
LAd (eSS esi5 DNA
ol oy STy 9 (0935 SDNA )5
(PCR)

dag ey 4 O ladiges egf DNA gl sl
S5 lp 8 bl (A) hlSen 5 jhe (Sob o0
Sl cdr Sl 0F e lp s 55 laells
) o) 1 odlital _poliszs ]

Jold pdgSee Voo ol w2 PCR i8]y

Tag o )See sg «so95) GDNA p Sl Vee = Ve
DNA polymerase 2X Master mix red
5 Red dye dNTPs (sl Tag DNA polymerase)

5 2y Sl ) Sy j) issSee IF 5 (Mool
355131 Mo S5 sl Jpes Ve Calé b i
pbsl TLR4 5 51 5L cas YOV ojlil 4 90 (go;leds
gl (giloaid puly glos 13 jlyesly slopuaj STy 085
Jols 5 > YO 5 addd gy o 4 2SSl (a0 A0
@ oS le a2 A0 by 3 sl il andyul
ca YA bS]l Jlal gl @il Yo ok
G4 W LSS gl @il ¥rocse 4 oS ol
s VY Sl 5SS slod g 4l Ve cone & 2,5 b
Cd S sl adds B Gde 4 01,8 Sl
STy 5 oslizel b 1L-2 55 51 Jkas 390 (caalad iS5
Voo = Yoo Jold s Yol pre » PCR
Taq DNA - ilgSee & «oo9) DNA pS5L
Tag DNA )polymerase 2X Master mix red
/¥ 5 (Mgcl, 5 Red dye dNTPs .l qpolymerase
clile b ey 5 cd) oSl 5l S5 el s S
oSl 5 ol sl S plml JsesSy N
$4 A adol il dtipols slod b ey (slo s
adyly Jold b m Yo g aldd gy Gl 4 o5 il

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

S ol 3 e Lt Lol b cbls
o g ol gy oM 1wl els cladlp
2 Comal jluw (oo g (agr slodlp (S Sluogiad
b gjlan & Cwglie ;o Jsd Ll slayys 5l (YAYD)
oS g daidelsisel oS 35 by Glyie
(%) 3 pb 1 lapjgl sbospS g bodslS i
4 oS e st ol wluse s Jobo o nte
bCawsad Ngd o gauaiwd T 3 B sl sl
oy bl @iy cuw bewdgyd 5 by Sl
@ Comlus b g Cunglio 3 J35 sla) ;503 jl s o0
S5 sasgeme slagyj wtlie (glajoily slacigas
ol b odlgls gac Al o5 O (MHC)
5 (TLR) Toll 4 (slaosi,S godlgls (SLC11A1)
(FV) 28l o b gl il

DNA (sous cblas f)}g L;o)bjl& 95> TLR )
ol g0 1 el e > Sl (B 5 sl 0935
Jolos L bl > (J5Sse slagSl plulid 3)b I Jos
dool slasy SO RNA 5§ awgpg b GluS 5 djcdsas
ol lagwgpy Jlie )> el Gl dbul el g ord
S plopply 9 02555 SloouBsn Ssdiee 1I5lT oo g
pb & g 4l g U.'{\S L;l.og.l O Og.l buwg o
Lok S Wgd o ainlis (TLRS) Toll as (slaoss S
0090 S5 gy &S 00y olie sla gy 53> TOll 4l
2l YRGB YE (S5 Iy L s g el
P LRRS (wg) 5l (i slaJlg ol idlioo (slatee]
ol g sl (G5 ool cpn Jeld jodo TLR (5 250
DS o 290 Sogle Gadls I gl o
W I o ghbe e sloaisS 5l s)bus pgil 9 485
0F ol > sl e 9 35S 0 g 3 1) lize TLR
() 29 oo Cumer 348l Lo 1> £oi5 Dbyl sl

on by &8ss olapSgule dapySsl
VS ) S (o wdal ) WS )l g bnugdd]
9 SP el Slapiunn Cogli g colld 1) Jb id
by bis ¥ oSl (V) e Lyl s
9 b My (Th) S g8 T (S8 slasho
(CD8 , CD4) T g5 (slacumsi) i Gan clo sk
OS] a2t e 1ajldg Slo s NK B ggi clacamgid
Sl il (S ST g lacauwsid plos 5 pusS csl ¥
S9) Opimen D9 o Wites (el lajisly (Lol
5 03,8 Cagis |y o 1,y 5 auliS 3B g5 (slacmgid
Do g0 35 |y apdgrglS gisal Sl (39300 Jlade i
g9 T (SoS sladobe p 58U (sdavly 4V (590
Wy g oad bl 15 case NK (sl 5 S
Mg Y 58 sl aad e saliil 1) CLAK sl Jsbs
9 (1) 8 (oo L] (W (28510 (3sS'g) ol 9 LS (99,8 ]
(V) 2 badidgyin clld (ot ST oo 53
S} GG > 4B Ojge iy 4 2y L
Py Sl ol ol slaaslyy 13 bl cuonl 5 (JoSUge
Sgde oolen] i 5l i 1S le (SeS & sl 4

1- Major Histocompatibility Complex
3- Toll like Receptor gene
5- Lymphokin Activated Killer (cells)

2- Solute Carrier family11 member Al gene
4- Natural Killer cells

SloassTyy caliseo bl plod )> 4 Canl jguiS o9 gy Soi§ odgs Jolds 0,5 ol =5


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 2025-12-18 ]

[ DOI: 10.29252/rgp.9.21.120 ]

MY Olrl oy €50 15 Lz ) (ool o > S35 IL2 9 TLRA (slaolSSle (Sis§ 905

Loy 93 BT U5 ey ik can Ver 5 ishs
G953y bl ST Lo g D )98l
) JSs) as

100 bp Ladder

1000 &y

St ey

Ve Odo @ oS e (gdny W0 sy o 4l (g5l
Sde 4 )5 e ganyd OF S5kl Jlasl (slos casl
a5l Y Sde 4 ol )S ol (g VY iSS glod sl Y-
e e 43S (Ble a2 d VYl iS5 sled
298> 3 05 93 o sl Bl iSS Olabad S plos] 4B

100 bp Ladder

103 93 58T 5 59y oog2 0 215 Atz 3 adllas 3590 (35 sl2olly (5l PCR ¥ guaee (gonliio =Y JSU
. . (b ez Ver (g5 iS5k L) .
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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
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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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