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Abstract

BACKGROUND: Chicken major histocompatibility complex region (MHC) is important in the productive traits,
immune responses, resistance to infectious diseases and phylogenetic relationships.

J Vet Res, 74(4), 584-592

OBJECTIVES: This study was investigated for single nucleotide polymorphisms of MHC region related to the
immune system in commercial broiler and layer chickens.

METHODS: One hundred blood samples were taken from commercial broiler and layer chickens and genomic DNA
was extracted by salting out method. The allelic polymorphisms were investigated in B-L, B-F and B-G loci using
PCR-RFLP and Mspl enzyme.

RESULTS: For two commercial broiler and laying populations, in the 374 bp locus of B-L, only BB genotype was
detected but in the 1048 bp locus of B-F, two genotypes of CG and GG were identified in broiler chickens. The C allele
contained four bands of 515, 410, 75 and 47 bp, and the G allele with five bands of 410, 302, 213, 75 and 47 bp. In B-
G (401 bp) locus, three genotypes of MM, MN and NN and two alleles of M with one band (401 bp) and N with two
bands (350 and 51 bp) were identified. In total populations, the Shannon information index was calculated to be 0.45
and 0.73 in markers loci of B-F and B-G, and the fixation index values were -0.20 and 0.34, respectively. The highest
observed heterozygosity index for B-F and B-G loci was 0.34 and 0.23, respectively.

CONCLUSIONS: Considering the confirmation of the presence of polymorphism in two loci of the B-F (in
commercial broiler population) and B-G (in commercial broiler and layer populations), these sites can be used as
genetic marker in breeding programs to increase resistance to diseases.
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Figure Legends and Table Captions

Table 1. Sequence of primers, the size of PCR products and restriction enzymes for fragments digestion.

Table 2. Allelic and genotypic frequencies and observed and expected heterozygosity for B-L locus in studied commercial chicken populations.

Table 3. Allelic and genotypic frequencies and observed and expected heterozygosity for B-F locus in studied commercial chicken populations.

Table 4. Allelic and genotypic frequencies and observed and expected heterozygosity for B-G locus in studied commercial chicken populations.
Figure 1. Observation of PCR products for B-L locus on 2 percent agarose gel with 100 bp molecular weight marker.

Figure 2. Observation of PCR products for B-F locus on 2 percent agarose gel with 100 bp molecular weight marker.

Figure 3. Observation of PCR products for B-G locus on 2 percent agarose gel with 100 bp molecular weight marker.

Figure 4. Observed genotypic patterns from enzymatic digestion of PCR products for studied loci on 4 percent agarose gel with 50 bp molecular
weight marker.

Journal of Veterinary Research
OAY


mailto:parsa20012003@yahoo.com
https://doi.org/10.22059/jvr.2018.260014.2810

~igh allas

S oo O lidiss alxeo
1¥aA ¥ O)Lo.-':é Y¥ 0)’.3

Al

@ b po (8L gy odes godize 4ol Ui gl g ST g ISy axdlae
HAS 5T g (ShgS Gyl BE yo 50 (Sl

Yoél)'sl.'é o ¢rOl¢.la'.§l> > S ‘r‘sqdli.n =) a8 “‘5).?[57 &pw Jr-IT

O o o oMol S5 oSl o ol g gLiS Uil o ol po3le 3,5
u/)J/id)LAJ ‘JJL“" Lfn...‘.éé.:[w; dijjwﬂ}k ol :g.l)L.«Jj L;c/d /A}LC PRLSA/A) ;L;a/é /A}ZC oj)_fv

d-' 10.22059/jvr.2018.260014.2810

VYA ola )3T+ ) 1o ST HLaai gy )b Y¥AA olo e Vo ib iy gyl V¥AA ole ol e 10 2Bl 5o g,

oS>

Shls ( Seijakd Ly 5 Sshe Glocslon & Caglio (ol slagaly oy Slao o g e (MHC) 8L (indy ssee peizme 4>l 1asdllas dio
el (g0b 5 Coonl

85 el 38055 5 (5155 )5 Slagpe 0 steal s 4 bai e MHC (35 40U ga951S 55 S5 oISz o) jolite 4 Goiods (nl 10
2 Ml laniz s gl (Ko spinnd (g, & o535 SDNA 5 331 35050 5 2855 (5,18 slag e 5l 55 aiged woy Geod a5 15 b
s oy MSP | 551 s PCR-RFLP (SS5 3l oolicil  B-G § B-F B-L 5 ool

5CG gy 50 B-F (sl iz 1 ¥A 55 oSl o WIBB (agj s Bl (53l i YVF (6,855 olfilr (sl 357055 5 (2055 (6,8 Cpmozr 90 (s 1 b
SYO NI XY FY e lail gllo G P g g5k TV g VO £1 - 10 glasil Jolis C T 55 ool ol jo i ololid 865 (5l slagpe ,0 aid GG
OV 5 Y0+ aib g Lo N JT5 o5k iz F) aib 5 ole M JT 90 g NN g MN MM Cosg35 a0 B-G (5L i 4 &5l o wiog 3k cax Y
9=V iy i jasli g VY 5 /50 ci 4 B-G g B-F 55 oKl g0 0 oyiles cledlbl jasls dacures JS5 50 .cd 5 3 olulid 0,50 5k ci
A 3,90 IYY g o IVF i 4 B-G g B-F 5 sleelKl> (sl 00 osnline iwsSse e (asli Jade oy yiden b dloes +/YF

5 =555 6,15 sl stz 1) BeG g (o355 5, éye ez 13) BF 5 oSl 50 0 JSiuiz sem anli @ azgi b il 6 S A

2,5 oolatwl b g low 4 Cuoglie (yial38l Cuz (g0l P ol sboaslip jo Sy Klis Glgie 4 ol ! 5l lgs oo o(HIAS 050

PCR-RFLP «(g,lo6 § o ¢ 3L o s ses goima o Soo) s ¢ S0z 1 guudS wlolds’

el 13T 2o 53 b JolS o0l (gl y i § 29395 ¢8I0 yoaS 13T o i 1 Sl ol linins © ol y oS

ol o o M ST oS5 o nly 1057155 oA o ol sl 09,5 iy BT iy i 7 Jirbsso Skt 7

parsa20012003@yah00.com S oS oy

S9ys0 sled a4y g9z gyl Ere Jhygp Cate lp el ol g
polio sl cnY as g e ol 2ol slaasl s 43 5111 YA)
425 3590 Sy Dlao g STy 4 g (pogal dags lon 4
S5 Cnglie anmi g Cowl 4185 18 iy 5l (6 ke
el 10 63,5 Jool S 16 it 5 J S Slaal b lags Lo 4

FAFFANT) ol ol

ol sl sk o bL 5180 0 Lol slaalanlg 51 SO
Doy odes aizme alox I 8159 slaJgSge cslic sla g g

OAD

doddo
31> ook Curenl golaidl ad o Jds ay €50 (050 Canio
Lo (59) 6ok wollels SIS adl e it o lon 5
Dl ek ol ZMal ojgpal il anils ;5iS G €0 B9
ol st 9 23k lag Lol 50 (S Saeglie ali8l S
Sl 03950l (ANT) 09 dalez ag,ls 1 Sl colaswl Jos
el eS8 b oo g yiden odg g od, b s s slagpY
Biws jo (S and 5 SO5gle 508 VST (S35 g9 ralS
ol 4 i (S8 g ials (O cwl cal e
Sgdi g0 daz slas lan blie ;o o5 sablis Gl b slacora


mailto:parsa20012003@yahoo.com
https://doi.org/10.22059/jvr.2018.260014.2810

E70 30 (L b pdy oses geizms 4o Gl ISz | ol ) e g 52 BT o iy yina

Ry 99190

B0 olas 4 Cumox y2) (9> diged Mo Sy JRRgR (nl )
(9] 38055 5 (Loly) (55 ()8 Slag o Comez 90 5l (00
Vool a4 (B bl gadline SBy5 g)lie o Sz s
2 o sbaiges oS 3 b Spab 5l 5 i e
oBasloyl a4 g D jslme 5o (93 Slinl ws esle (55l slaaly)
by Jae adlye aly oodll ol3T olSils (o35)5iSTgm 5 S
slos o wgam glagtalel 5 (o055 GDNA glizel £9,5 oo
55 GDNA zl sl ol g )baSs ol 5 ile az o -V
1235 alml (1) (Sod g (g 5l oolainl b 9> slaaiges
by e el g, 4 oad gliial (agiy GLDNA Coes’
b o855 GDNA coinS 5 oyl yiogiby il 5| oolicial
ol 2 5SS Sz Gl w03 ¥ 58T 5 (5, 5989 2]
bz () Jgaz) as solicil ol F3el can S 5l 5
BLAST (Basice Local g, jl coslaiul 5,90 sla S3lel 04

A owy,» NCBI culs o Alignment Search Tool)

S Yo el Sy S Yo olyg > 3 PCR STy
Tag DNA  ;ogSee ¥ (o095 GDNA oSl V-
«,8L Tagq DNA polymerase)polymerase 2X Master mix red
+/% 5 (AMPLIQON &S ,5 L) (Mgcl, s Red dye dNTPs
S ) SiS 5 by sl ST 51 Sy e il s S
o3l 4 glailaie 2S5 (gl JgwsSeu V¢ dale L (BIONEER
28,5 alil B-L 55 ol 95 o )led 09351 51 5L cas TVE
42,5 0 adsl (5le axd puly (slos 5 jlrendy (slo ez 23Sy
Gl ald yuly Jolds az > YO g ads zy o 4 ol 5 il
Jlasl glos sl £+ o 4y ol 5 sl ax,0 AV (glos jo g
VY iS5 gles sl £+ Gae & ol 5 il ax 0 0F o 5561
a0 VY ol oSS slos g asl A0 Soe 4y ol 5 sl ax 0
28,5 bl adBo e Do 4y ol )5 Sl

99 o ke 593871 51 5L s Vo FA ojlsl 4 gladlaie ST
PCR _2uSTy 5l oolial b B-F 55 oKl L ol (9551 b
GDNA £S5l e = Yoo als 2y S Ve les o 5
Tag DNA polymerase 2X Master mix red g Soo V o 0935
(Mgcl2 5 Red dye dNTPs .3l Tag DNA polymerase)
IS e 5 ideSee +/F g (AMPLIQON oS ,5 coLy)
clale L (BIONEER &S 5 cole) el 5 ob, sbe,55k]
Gloyzmy 2iSly (55 ol (nl gl 285 plnil JoasSy V-

JAS lagss (nrifse 5 pripee (F) - V) Col (MHC) 23,
(YY) &jls 13 55 ab ol jo s law 4 Connd Cnglin oaisS
o515 sl (IS8 40 5bgkS AT Jsbo 42 (B acgone) €0 ;o MHC
A Yo ol dsb s OA) o)ls 1318 oleds pg5509,59,S0 53,
oW Jols g 0390 pllasliny MHC (55 (a2l 5| 5SasS
59,20 BG s BL BF glapl b s 5 445 (IV 5 111) gz 5 55 oS
wose s g atls oV go 11 5 | LIS (gla JsSge .o
LFAR) aiten T glacomgid 4 () 5 S5 slag ]
I Fr @ el b Caglie L MHC 55 sab slag
5 039 bl 1o (IS 5 (ol ySL cgmn g el 055 lacs lon
e sl e & Ay 28 ,S00 Sleogad Sl (6 ke Geiren
Nglee JS MHC 55 4ol Lawg dog yo 10 05 (liee Joo
polie oY LRl gz dag o o MHC 3 b sl
sl Sy Sl 5 lagyaSly 4 e (pogb b las)len @
5 Sosl azsz Slime s O3 €S g Jre HBe Byon

(F) 855 o0 )8 458 9590 (55,0

ke MHC 55 4l slag) oodls (2 o &
LUl 3 ol 55 5 (sipie (sbocs loss b b ol sl
plil ool o sloys (59, ool Ollllae p 5l ans 9o 4o ¢ oSS
555 MHC (35 s (JS505 oy 0 S (7)ol i
PCR- «SKi33b ¢yl ccsams ¥ 5,585l o (saaie (slo sy
5 STS SNP PASA AFLP RAPD [PCR-SSCP RFLP
STONANTIVYD) wlas 5 1,8 solarwl 5,40 Microsatellite
ol o o 55, ouinie (Sloc iS5 s I3z Slalllas ¢4l 3 4
Godes xoizxe 4l (joiST Lol (V PV + YV Y OTANYF) ool oo
o S50 Sl a0 )l b (oog s e o (8L B ndy
sl JSiaiz sgzg gadllas poe Lo @ 1 sl 48,55 13
S L ol jo 09290 (g )l slog e MHC G5 axl Jlez>]
# Mgl Siniz vy 4 ol i PCR-RFLP
3 (MHC) 8L (5 pdy sdas gaizme 44U IV g 1 gla oS
Lol ailsy olnl ;o S92 g0 35055 5 (1855 (515 slag e
iz slags o J55 s MHC (55 4ol ool (25 2 4295
b 5 saml ladSbar olulid dagre sady wlas
A Cuglie obxml Cya Wiy oo aslllas 050 slacimes j0 0uls
239,55 4 Fhe SlacrSly 4 b g s)lew

OAF



WA 5lois VF 3590 | o5t ol ol L

— Ol 42,0 A0 adl (55l 4t puly sles 5l pecdy (sl
Gl gile ali puly Jolds a5 > YO 5 adds i o 4y ol
Jlail gles sl Yo e 4y of 5 il ax 0 0 sbo o
VY iS5 slos sl Yo Goe & ol 5 il a0 00 Lo 5521
S VY ol iS5 les 5 4l ¥ Sas ol )5 il a0
&l o 1uiSS Sladad ol ploul 4dBs ez o 4y o5 ole
Gk chz Ve (JeSse (s LS jeam o J5 oKl e
2o, Y 58T J5 59, (Thermo Scientific oS o cslw)
0ya> e Sl 950 Slakd LIS Cono g a9 5

O XY el g 5m)

-z s S PCR-RFLP iS5l ool gy o

Vgarme o3l mar sl g S 050 5 slrelSilr A
Thermo oS ,4 cilw) Msp | olaxs! iy o330 5 PCR

Do a0l )5 gl 4z 50 A0 adgl (g5le alh puly sleo b 5l ey
0 sles ;5 gl (3lo il puly Jolds a5 2 Yo g aiBs gy
a0 80 a5l Jlasl glos casls £+ e 4 0,5 le ax o
@ o5 le a0 VY 5355 sles casl FO Sow 4 o5 il
Sae 4y o8 il a4z 0 VY ol iSS sles 5 a0l FO Sos

ooyl 5l b cas Tl ojlail 4 lddlaie iSO ixen

)‘ oolazwl l; B-G ks’) oli.ll.?- )l 99 o)l.o.,.'f.» Qﬁ)ﬂ 9 u_i» o)l.a..ih
Ve = Yo bt 2y See Yo ol e 53 PCR ST,
Tag DNA polymerase 2X  :Jg S V ¢ 0535 SDNA o 555
Red «dNTPs .,5L .Taqg DNA polymerase) Master mix red
3 g S +/F o (AMPLIQON &5 i es-Lw) (Mgcl, 4 dye
(BIONEER &5 i clo) et p g &8, sla S5kl 51 O yo
siSly (55 ol cpl lp i )T alil JgesSy Vo cdale L

5 olabad wan gl by slaps 3l g PCR &Y gass o5lail da 55T JIgs ) Jaus

(b ciz) 35 olSol ol

Msp | vy F: 5-CAGCGTTCTTCTTCTGCGGT-3' &L
(Y- V) o 5an s XU R: 5-TCACCTTGGGCTCCACTGCG-3'

Msp | - F: 5-GCAGAGCTCCATACCCTGCG-3' (B-F)
(v--¥) Lima-Rosa R: 5-GGTGTGGTACGTGCCGTCGCC-3’

Msp | 5ot F: 5-TGTCTCTTCTTCACCTCCACC-3' (B-G)
(Y- 0) o San o XU R: 5-GCAGTTCTGTTCTCCCTTCAT-3'

asllae 3,50 5 15 Slag o slamer ;3 B-L 5 olSile (sl Wil 5,50 5 0ud oanlive s e 5 (dsis o HT slaglsld Y Jgoar

STyl
\ \ \
- - - AB Gl 5 y90) oo ealie oigiy Slsl,8
- - - BB
- = - 'Sl 5
OF OF OR oub odalie (s jgad) (SmsSse e (Slol 3
OF O - S () e o
osls Sledbl jasls

1- Chi-square test for Hardy-Weinberg equilibrium.

J DAY




E70 30 (L b pdy oses geizms 4o Gl ISz | ol ) e g 52 BT o iy yina

adllls 3550 (5,128 Glag o Sloiuraz ;3 BF (5 ool (ol Wil 0550 5 00 onnlive (g9 5 (esis  MT slaSlsl 2 ¥ Jgur

Sy “IYE C i .
“IAY i3 ) G s
(/oY) - QAP - cC
(1Y) +IY'f (-150) /A - CG (Uil 3 g0) oo onalive oigiy (ol
(+189) - 175 (-I5F) - /¥Y - GG
flo0" VYIAY ¥ - 'Sl 8
(-158) < IVE C-IYY) - I8A o) - oads oalive (SmsSs jyed) (SumwsSajo ko (Slgl,3
(-INY) - IYA (+100) +/f0 OF Sl 8 g0 (SmsSsad) (SamsSs j9 50 (Slgl,
- /0 - I8 ¥ o9ls cledll jasls
=Y. -0 - s asls

* Significant (P < 0.05). 1- Chi-square test for Hardy-Weinberg equilibrium.

<Yy JIvY “IYY M o

“IVY VY “IYA N b
C1oF) <)) ¢1-0) - C1-%) -IVY MM
CIYD) - IVY CIYF) - /%5 CIY0) - MN QU 5,50) o0 saalive oy Sls) 3
CI8Y) 157 -108) +I0F C-15V) - IVA NN

VY[ f vy oy * VSl IS

CIVY) - IYY CI0¥F) - /¥ o)~ o0 oalie (s j50) ssSaje s Slsl 3
(-170) - /YD (170 - I¥0 (-170) - /YD P YO AN S BETON AT

“IVY IS -16Y opls Sl asls

-Iv¥ -+ I¥A \ eI )

* Significant (P < 0.05). 1- Chi-square test for Hardy-Weinberg equilibrium.

VYA N0 ail aw Ladd B-L J5 azhad ooyl peian 3l o

baigas (oolod ;5 (BB) quishy o azms )0 5 3k i 0
55 & 95 ol e o B (G5 axkb o ab olulid
Jols C T o Slolis aalllas 5,50 sladiges ;0 GG 4 CG
sl Glls G T g o3b cax FY 5 VO £V - BV0 slaush
a3l piores Wi0g (55b cax FY o VO Y LYY Y.
o ol NN g MN MM (5955 aw B-G 5 axkad oy 3]
2k g Lo N Pl g g5k cax £V wib S o M T a5

sl o 0 b iaSly cpl () Jga) w eolaul (Scientific
FdoSee V PCR Joame yids See O Jold g S0e 10/0
bl 90 O 52ds e & Cales 0 5wl ds)Soe 10 5 3L
slod ;5 (35 ol ds (5l (oon 35T e sl iy 28 5 plovl
man las ol pll el V8 Soe 4y g 0l )5 Sl gax o VY
c_’:'L“ji” O g Lol govmlie (5‘):’ PCR C_JYQM ‘544).»1
@3k iz 00 (J5¥s0 ()39 ;LS 5 w0 )o ¥ 5T U5 5l sl

. eolawl (Thermo Scientific &S & el

VY S—



AN F 5ylais VF 3590 | (oK ppels colitgizn dloro

B-I (MHC) 100 bp Ladder

1048 bp

Y ))lf] J) &9y B-F u") olill_? LS‘)t‘ PCR Qyj..am PRV KON ¢ )Js.aa.a
Sl dz Ve (JeSge 09 Sl b wa o

BB ladder GG

ol sedn Sl Jole s ssalie (o9 slasl F pgai
)‘)lfi J) $9) anllas Sy90 (S5 GLQQK.)'L? )1 &S.b BL) 6‘)’. PCR QYM

S Sdz 00 (JoSUge 039 L b as s

3o Jol> by slegXl g ools J13 w590 Tag |l g Msp |
Ll Bubodd gl peud 50 (V0) Wog JSOSs bdiges (sdon
XU Yo 0 Jlo o o, a5 Oh Lavgs oads slnil (glo o, s
3 o 5 Oh ol las cdllas YooV Jlo o oK
YV sladsb 4 slo S slag e yo 1) (55 olole (R V-0 Jlo
slygodls o Healll oy 3Ty iS5 5k iz #0)
(VF) 051 00,5 olulid Coigs g9 amw aslllac 550 adlain 1o
S9y sz Sy o 3 VooV Jl o Kes 5 Xu
SSCP-PCR S5 5l ool L 5 olfols ol (St
O 0 1y ciliee JTYY asis (o g 2og ools plosil 1) slanllas
50 Dglas (YY) wivgs 00,5 atein oz S loiore>
a1 5l oolitul Jds 4 Wl oo Yo onds sunlive gulis
2 Sl 5 6l Sl e sladige 55 50 Dglds (gliie (LB

b eolazwl 5,90 SST

OAA

B-L (MHC)

B-G (MHC)

100 bp Ladder

Qo0 Y ))LS’T J) &9y B-L 3] oKl LS‘)'E PCR u}[}.am sasliw ) )J}oa.’

Sz Ve Jesdse (59 SLa L

100 bp Ladder

Y ))lfi J) S9y B-G le) olinl> 6‘)4 PCR uyj..a:;u soliw Y )ij

Sbcdz Ve (JoSge 09 Sl b ws)o

wools (S5 5JUT sl (F j9ad) wingy (g5b i B 5 YO+
SEley ) adlle 0550 slacerex 0 w3l man l Jol>
355 5 LT sla lgl,b 351 g VITY (sasens POPGENE
— o)l Jobss (asls LAl 50 g 0nl cnalive (s 900
sloyielly o8 9 oeild Sledbl (atld (oo Jasll (S iy
A oolawl (Sass
S5 g o Gaged wo Sy gaeme ;3 pol> Gdod )
WAL e e (F5 ol aw lp SRS g U85S
H 1add onds ol Gz 90 0 g 009 SO B-L 55 oSl
L 43,5 &ypo adlls b a5 (V Jsoz) o ololis B
ool cuwls calle Yeod Jl ,o Kumar 4 Sivaraman
€9 90 0 ) Gl ez Y2V Job ) B-L (55 ol (JShoun
Hae 11 5y il g8 a5l oslicnal b 2865 slog e onY



E70 30 (L b pdy oses geizms 4o Gl ISz | ol ) e g 52 BT o iy yina

€9 dw Tas | a3l 5l ooliiwl b g amlza </VAPY 4 /AYYA
87 o Slgl 3 L iy 4y BB 5 AB AA il i)
ciy 4B g A gl il Jlgld g samlie +/FYAY 4 /FFFY
OLen g Ri - FU (YY) wiogr 00,5 5,91 </FYVD 4 +/YYAD
WS gy g lasdllae Sglaie SSEL Y F Jlo o
3l ol cuta o B-G g5 dalate 99 o)l (9351 S5
Syse by g PTYY amil 1o 9 s ools plxil oz slaé e
95 9 &5 Slalyd o Dglay (VF) wing eols 13 Sl
glite Lide uizmen ¢ ooliial 8,00 S5 S 4 wilgs oo
5 M sla Slglyd s saims las oS pils - o,le Jolas
alox 5l Jolge 5l golaws 4y (lgs oo 1) s ol sl Coma SO

Bl Cans

‘LQW Jf B ‘d"’m UJ‘ )| OMT Cawd 3)].4.) B
iy 4 B-G g B-F g5 oKl 90,0 el Oledbl jazls
lef odls oulice w;)gﬂ ua}l.m )an.o u.»)...w..) RV
332 VY 5 IV Ll o5 4 B-G g B-F 55 sleolSl>
anlllas 5,50 (5,565 slog 0 10 e Cuni Sl o5y 0
ol e (Bolar (B pas o YU Gl ol Lo 4 wilgs oo
exio VB =) (googumme j0 dliad Sl s Lh ail bblses
Sl g FmasSiie e (Rl Sl T g (ke 5 el
Jolss 5l il izmen 5 sten GRIP L amssen
Ol Sledbl prls wil bl 0 Suinly - o)l
slcarax IS 0 ol lacamanr 10 (S55 g5 5 63,9,
Lo B-G 550l ¢ 3udzi ol ;o axdllas 550 (5,0 slag 4o
(VF Jgla) 390 (IVY) (Vb Lo (Sus g4

Soll> s st saalive sla ISiui> 5l ol oo Yool
Saisis (sl sl Dladllae gl (Sl gl 4 LS 0 (53
o8 g ye 4o 6;.0.;.1 O, os Frwly Sguty Tz ool cumliv
SB35y (so §aid Slaslice 4 azgi b .o p o0
B-G 9 (LSW; d)l.?u Lnga).A w.ﬂ.o}) B-F ‘53) oli{l.? 9o 4o
ol 5ol (RS e3S 5 (2855 65l slag o slacerez)
Sy 60‘}3 C)Lo‘ 6&&}3‘)&&‘ 5 )fuL.M; Qb_:.c 4 L&boli{L?
2,5 solaiwl gl 4 Coglioe ol

P ey 4Gy C sl T Jlgls B-F o5 ol o

Lgl.ﬁvé).a Coza> Ll /88 3 AR w; 6)L’.‘3 Couro
Bdiged dad 45l ;0 9 Ab odalie G T Laid |38 w36 5,
055 6,18 GBE po Comaz 5o 09 JSBS oKl (nl sl
Gl 5o el svaliv (wsSiieen 5 Swsiiere Sl
e X2 dilone <IYY g IPA plp cdp 4 G5 oSl
Sg )‘OLSM LSA-AA}; LS)bU Coro> 6‘,) ‘5>) olill? U"‘ ) R
¥ Snls - oyl Jolss jo Cuses opl 1Al (P< +/40)
Lima- lawg oals plol Gados b gl ol (Y Jouz) cudlas
S5 b oyl el callas Yoo F o yo o Ken 9 Rosa
Vo FA I Sl e sl 2 058 S E0 5y sl
lolis ) 6”9" YY g ools plol o ol = Kl b cax
Sgr 00l (135 o JIg lye 4 o Jlgs 5B oo a5 555k 4
@l bl 3o )0 (sl o T shs 4 Lo @l (10)
&3, &5 V-1 JLs o Barjesteh 5 Nikbakht Brujeni aslas
i) plonil op)l (b 6)lo8 lod e 5 j0le Ere Conexr
oo ol (55 ol Sty g5 o] el cislle wy
@505 YO Jolis DNA w5905 #0 ;0 PCR-SSCP LSS 5l oolazuwl
u.:)i ‘So..u.); &)l Lgl.aé).e)‘l diges Foog yole Cumoz 4 3lae
AliSes (653 Cha Comez 90 ;0 j0 gools JIE w0 jse |
CLSSSS (YY) Wog oals plolid was ¥l lge 4
b ool s @ ol o Delis s Wilg3 oo Vet liios

N g M sla Il Sl 3 jlaie opyiin B-G (55 olSol> 5o

M55 g (IVY) (bsS sl slog e 4 by i @
4Ny M sl Pl Slgl2 Sl dacunexr JS 50 09 (11VA)
Glocaiss sladlylp (xSl (izean 5 VY 5 VY s
8 5 VY VY i a4 NN g MN MM ouss osalie
Slacure> slp (G ol ol 50 ead e X2 b 051
Socarez 5 (P < +/:0) o9 Jlo e 5055 5 (L5555,
ol (8 Jgaz) Al 1,3 Sl - ooyl Jolas 4 o 57
il clls Yoo Jlo o o Sos 5 XU oo gl b gl
s Yo of Lo s oL Ken 5 Ri - FU i s b Ll
o5l £ 90 5l oolial L Yo 0 Jlo 4o o Kes 5 XU il
ol e o ly b cas F0) Job 4 oal ol S5 ol ob
Lodiog o3l (b (FbeS wped 5 oo g 5l Al
L ey &4 AB g AA 5935 90 Msp | 351 5l ool

0 -



WA F 5yl VF 890 [| (o5t ppols iz Ao

&3 Sl
axlg o oDl o\ﬂ olBiils waslus g 5,Ken b ingh )]

Py gles 311y (635l 5 S5 G101 .85 plonil 4l o

o s0 el aRiils uxlg

&L 2,
RO PR WA ui))b'f cﬁL..o 59 uo)Lu Qlfq.;.mﬁs O
References
1. Basiri, R., Pish Jang, J., Ghorbani, A. (2015). Genetic resources. Worlds Poult Sci J, 65, 286-297. https://doi.org/
diversity in the mitochondrial DNA of the Iranian common 10.1017/S0043933909000245
?f)tl\gzg?sdé?(otlc chicken breeds. J Biodivers Environ Sci, 7 12. Iglesias, G.M., Soria, L.A., Goto, RM., Jar, AM., Miquel.
' M.C., Lopez, O.J., Miller, M.M. (2003). Genotypic variability
2. Boonyanuwat, K., Thummabutra, S., Sookmanee, N., at the major histocompatibility complex (B and Rfp-Y) in
Vatchavalkhu, V., Siripholvat, V. (2006). Influences of major Camperos broiler chickens. Anim Genet, 34, 88-95.
histocompatibility complex class | haplotypes on avian https://doi.org/10.1046/].1365-2052.2003.00944.x ~ PMID:
influenza virus disease traits in Thai indigenous chickens. 12648091
ngugnzos(;:éoamgg ) 285-289. hups:/idol.org/10.11LL/1. 1740 13. Javanrouh Aliabad, A., Seyedabadi, H., Taheri Dezfuli, B.
- (2011). Association of insulin-like growth factor-1 gene with
3. Bumstead, N. (1998). Genetic resistance to avian viruses. Rev body composition traits in Iranian commercial broiler lines.
Sci Tech, 17, 249-255. https://doi.org/10.20506/rst.17.1.1082 World Appl Sci J, 14, 71-76.
PMID: 9636814 14. Jovanovic, S., Savic, M., Zivkovic, D. (2009). Genetic
4. Dietert, R.R. (1987). The major histocompatibility complex as variation in disease resistance among farm animals.
a communication gene complex. Poult Sci, 66, 774-775. Biotechnol Anim Husb, 25 (5-6), 339-347. https://doi.org/
https://doi.org/10.3382/ps.0660774 PMID: 3628160 10.2298/BAH0906339J
5. Emara, M.G., Kim, H., Zzhu, J, Lapierre, RR, 15. Lima-Rosa, C.A.V., Canal, C.W., Streck, A.F., Freitas, L.B.,
Lakshmanan, N., Lillehojt, H.S. (2002). Genetic diversity Delgado-Canedo, A., Bonatto, S.L., Salzano, F.M. (2004). B-
at the major histocompatibility complex (B) and microsatellite F DNA sequence variability in Brazilian (blue-egg Caipira)
loci in three commercial broiler pure lines. Poult Sci, 81, chickens. Anim Genet, 35, 278-284. https://doi.org/10.1111/j
1609-17.  https://doi.org/10.1093/ps/81.11.1609  PMID: .1365-2052.2004.01160.x
12455584 16. Lwelamira, J., Kifaro, G.C., Gwakisa, P.S., Msoffe, P.L.M.
6. Esmailnejad, A., Nikbakht, G., Khazeni Oskoui, N., Amini, F. (2008). Association of LEI0258 microsatellite alleles with
(2015). Allelic segregation of major histocompatibility antibody response against Newcastle disease virus vaccine
complex using LEI0258 microsatellite marker in indigenous and body weight in two Tanzania chicken ecotypes. Afr J
and commercial chickens. J Vet Res, 70(1), 101-107. Biotechnol, 7, 714-720. https://doi.org/10.5897/AJB07.579
https://doi.org/10.22059/1vr.2015.52978 17. Malo, D., Skamene, E. (1994). Genetic control of host
7. Fulton, J.E., Juul - Madsen, H.R., Ashwell, AM, resistance to infection. Trends Genet, 10, 365-371. https:/
McCarron, A.M., Arthur, J.A., O'Sullivan, N.P., Taylor Jr, /doi.org/10.1128/1A1.72.4.2395-2399.2004 PMID: 7985241
R.L. (2006). Molecular genotype identification of the Gallus 18. Miller, M.M., Bacon, L.D., Hala, K., Hunt, H.D., Ewald, S.J.,
gallus major histocompatibility complex. Immunogenetics, .
58, 407-421. https://doi.org/10.1007/500251-006-0119-0 Kaufman, J., Zoorob, R., Briles, W.E. (2004). Nomenclature
PMID: 16738938 for the chlckep major histocompatibility (B and Y) _complex.
= Immunogenetics, 56,  261-279.  hitps://doi.org/10.1
8. Gibson, J.P., Bishop, S.C. (2005). Use of molecular markers 007/s00251-004-0682-1 PMID: 15257423
to enhance resnstancz.a of livestock to disease. Rev Sci Tech, 24 19. Miller, S.A., Dykes, D.D., Polesky, H.F. (1988). A simple
(1), 343-353. PMID: 16110901 . )
salting out procedure for extracting DNA from human
9. Goto, R.M., Afanassieff, M., Ha, J., Iglesias, G.M., Ewald, nucleated cells. Nucleic Acids Res, 16 (3), 12-15. https
S.J., Briles, W.E., Miller, M.M. (2002). Single - strand ://doi.org/10.3161/1733-5329(2006)8[277:TICTCD]2.0.CO
conformation polymorphism (SSCP) assays for major ;2 PMID: 3344216
glcsitoc%Tpatlltggg 4(:10m$1|§x |.3 genotyping in chickens. Poult 20. Moazeni, S., Mohammadabadi, M.R., Sadeghi, M.,
, , . ps://doi.org/10.1093/ps/81.12.1832 .
PMID: 12512574 Shahrt_)apak, H., Koshkoieh, A., Bordb_ar, F. (2016a).
- Association between UCP gene polymorphisms and growth,
10. Hawken, R.J., Beattie, C.W., Schook, L.B. (1998). Resolving breeding value of growth and reproductive traits in
the genetics of resistance to infectious diseases. Am Eurasian Mazandaran indigenous chicken. Open J Anim Sci, 6 (1), 1-8.
J Agric Environ Sci, 17, 17-25. https://doi.org/10.4236/0jas.2016.61001
https://doi.org/10.20506/rst.17.1.1098 PMID: 9638798 21. Moazeni, .M., Mohammadabadi, M.R., Sadeghi, M., Moradi
11. Hoffmann, 1. (2009). The global plan of action for animal Shahrbabak, H., Esmailizadeh, A.K. (2016b). Association of

genetic resources and the conservation of poultry genetic

AR

the melanocortin - 3(MC3R) receptor gene with growth and
reproductive traits in Mazandaran indigenous chicken. J


https://doi.org/10.1111/j.1740-0929.2006.00350.x
https://doi.org/10.1111/j.1740-0929.2006.00350.x
https://doi.org/10.20506/rst.17.1.1082
https://www.ncbi.nlm.nih.gov/pubmed/9638814
https://doi.org/10.3382/ps.0660774
https://www.ncbi.nlm.nih.gov/pubmed/3628160
https://doi.org/10.1093/ps/81.11.1609
https://www.ncbi.nlm.nih.gov/pubmed/12455584
http://dx.doi.org/10.22059/jvr.2015.52978
https://doi.org/10.1007/s00251-006-0119-0
https://www.ncbi.nlm.nih.gov/pubmed/16738938
https://www.ncbi.nlm.nih.gov/pubmed/16110901
https://doi.org/10.1093/ps/81.12.1832
https://www.ncbi.nlm.nih.gov/pubmed/12512574
https://doi.org/10.20506/rst.17.1.1098
https://www.ncbi.nlm.nih.gov/pubmed/9638798
https://doi.org/10.1017/S0043933909000245
https://doi.org/10.1017/S0043933909000245
https://doi.org/10.1046/j.1365-2052.2003.00944.x
https://www.ncbi.nlm.nih.gov/pubmed/12648091
https://doi.org/10.2298/BAH0906339J
https://doi.org/10.2298/BAH0906339J
https://doi.org/10.1111/j.1365-2052.2004.01160.x
https://doi.org/10.1111/j.1365-2052.2004.01160.x
https://doi.org/10.5897/AJB07.579
https://doi.org/10.1128/IAI.72.4.2395-2399.2004
https://doi.org/10.1128/IAI.72.4.2395-2399.2004
https://www.ncbi.nlm.nih.gov/pubmed/798524
https://doi.org/10.1007/s00251-004-0682-1
https://doi.org/10.1007/s00251-004-0682-1
https://www.ncbi.nlm.nih.gov/pubmed/15257423
https://doi.org/10.3161/1733-5329(2006)8%5b277:TICTCD%5d2.0.CO;2
https://doi.org/10.3161/1733-5329(2006)8%5b277:TICTCD%5d2.0.CO;2
https://doi.org/10.3161/1733-5329(2006)8%5b277:TICTCD%5d2.0.CO;2
https://www.ncbi.nlm.nih.gov/pubmed/3344216
http://dx.doi.org/10.4236/ojas.2016.61001

E70 30 (L b pdy oses geizms 4o Gl ISz | ol ) e g 52 BT o iy yina

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

Livest Sci Technol, 4 (2), 51-56. https://doi.org/10.22103
[jlst.2016.1513

Nikbakht Brujeni, G., Barjesteh, N. (2009). A study of the
genotypic variability at the MHC (B-F) in Arian broiler
chickens by PCR - SSCP. J Vet Res, 64 (1), 63-67.

Nishibori, M., Nakaki, S., Tsudzuki, M., Yamamoto, Y.
(2000). Utility of three restriction fragment length
polymorphism probes for genotyping of the chicken major
histocompatibility complex class IV region. Poult Sci, 79,
305-11. https://doi.org/10.1093/ps/79.3.305 PMID: 10735194

Oh, J.D., Park, M.H., Kong, H.S., Lee, H.K., Jeon, G.J., Yeon,
S.H., Sang, B.D., Choi, C.H. Cho, B.W. (2005).
Characteristics and improving breed of economic traits of
Korea native chicken. Korean J Poult Sci, 32 (1, 3), 29-34.

Pish Jang, J., Rahimi, G., Hafezian, H., Gholizadeh, M.
(2018). Identification of mutation in two candidate genes with
resistance potential against avian influenza and salmonellosis
in some Iranian indigenous and commercial chicken strains.
Vet Res Biol Prod, 31 (2), 42-50. https://doi.org/10.22092/vj.2
017.116264.1382

Ri - Fu, X., Kui., L., Guo - Hong, C., Yang - Zong, Q., Yu -
Bo, Z., Li, L., Bin, F., Bang, L. (2006). Genetic polymorphism
within exon 2 of MHC B-G gene in nine Chinese indigenous
chicken breeds. Acta Zool Sin, 52 (1), 160-169.

Schou, T.W., Labouriau, R., Permin, A., Christensen, J.P.,
Sorensen, P., Cu, H.P., Nguyen, V.K., Juul — Medsen, H.R.
(2010). MHC haplotype and susceptibility to experimental
infections (Salmonella Enteritidis, Pasteurella multocida or
Ascaridia galli) in a commercial and an indigenous chicken
breed. Vet Immunol Immunopathol, 135, 52-63.
https://doi.org/10.1016/j.vetimm.2009.10.030 PMID: 19945754

Shahdadnejad, N., Mohammadabadi, M.R., Shamsadini, M.
(2016). Typing of clostridium perfringens isolated from
broiler chickens using multiplex PCR. Genet 3rd Millen, 14,
4368-4374.

Sheldon, B.L. (2000). Research and development in 2000:
Directions and priorities for the world’s poultry science
community. Poult Sci, 78, 147-158. https://doi.org/10.1093

[ps/79.2.147

Sivaraman, G.K., Kumar, S. (2005). PCR-RFLP chicken in
BL-BII region of MHC of divergent broiler lines based on
immunocompetence Index. J Appl Anim Res, 28, 81-84.
https://doi.org/10.1080/09712119.2005.9706796

Xu, R.F., Li, K., Chen, G.H., Qiang, B.Y.Z., Mo, D.L., Fan,
B., Li, C.C., Yu, M., Zhu, M.J., Xiong, T.A., Liu, B. (2005).
Investigation of PCR-RFLPs within Major Histocompatibility
Complex B-G genes using two restriction enzymes in eight
breeds of Chinese digenous chickens. Asian-Australas J
Anim Sci, 18 (7), 942-948. https://doi.org/10.5713/aj
as.2005.942

Xu, R.F., Li, K., Chen, G., Xu, H., Qiang, B., Li, Ch., Liu, B.
(2007). Characterization of genetic polymorphism of novel
MHC B-LBI| alleles in Chinese Indigenous chickens. J Genet
Genomics, 34 (2), 109-118. https://doi.org/10.1016/S1673-
8527(07)60012-5 PMID: 17469783

Yonash, N., Heller, E.D., Hillel, J., Cahaner, A. (2000).
Detection of RFLP markers associated with antibody response
in meat-type chickens: haplotype/genotype, single-band, and
multiband analyses of RFLP in the major histocompatibility

34.

35.

complex. J Hered, 91, 24-30. https://doi.org/10.1093
[jhered/91.1.24 PMID: 10739120
Zandi, E., Mohammadabadi, M.R., Ezzatkhah, M.,

Esmailizadeh, A.K. (2014). Typing of toxigenic isolates of
clostridium perfringens by multiplex PCR in ostrich. Iranian J
App Anim Sci, 4(4), 795-801.

Zhou, H., Lamont, S.J. (1999). Genetic characterization of
biodiversity in highly inbred chicken lines by microsatellite
markers. Anim Genet, 30, 256-264. https://doi.org/10.1046/
j.1365-2052.1999.00505.x PMID: 10467700

oAy


https://doi.org/10.22103/jlst.2016.1513
https://doi.org/10.22103/jlst.2016.1513
https://doi.org/10.1093/ps/79.3.305
https://www.ncbi.nlm.nih.gov/pubmed/10735194
https://doi.org/10.22092/vj.2017.116264.1382
https://doi.org/10.22092/vj.2017.116264.1382
https://doi.org/10.1016/j.vetimm.2009.10.030
https://doi.org/10.1016/j.vetimm.2009.10.030
https://www.ncbi.nlm.nih.gov/pubmed/19945754
https://doi.org/10.1093/ps/79.2.147
https://doi.org/10.1093/ps/79.2.147
https://doi.org/10.1080/09712119.2005.9706796
https://doi.org/10.5713/ajas.2005.942
https://doi.org/10.5713/ajas.2005.942
https://doi.org/10.1016/S1673-8527(07)60012-5
https://doi.org/10.1016/S1673-8527(07)60012-5
https://www.ncbi.nlm.nih.gov/pubmed/17469783
https://doi.org/10.1093/jhered/91.1.24
https://doi.org/10.1093/jhered/91.1.24
https://europepmc.org/article/med/10739120
https://doi.org/10.1046/j.1365-2052.1999.00505.x
https://doi.org/10.1046/j.1365-2052.1999.00505.x
https://www.ncbi.nlm.nih.gov/pubmed/10467700

