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Figure 2- Digested products of 488 bp fragments by ALU1
enzyme on 3.5 percent agarose gel
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Table 1- Number and frequency of genotypes and Hardy-Weinberg equation results in Golestan Province Camels
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(12,3)SNF (o3)588Y (o 3) s 5 (A2 33) o pr ﬂ;ﬁjj Py
(¢S54 ‘
7.17+0.44 4.26+0.16 3.14+0.21 4.44+0.46 9.69+0.72 AA
8.15+0.61 4.56+0.33 2.99+0.22 4.48+0.32 10.38+0.52 AB
7.52+0.12 4.28+0.16 2.93+0.12 4.15+0.24 9.27+0.33 BB
0.39 0.66 0.77 0.47 0.18 Sols sxe o

3L LS 05 s s G5 Sl el
S5 Ol s e 0L OldS Okl gla 25 Curax
s lalilil 4 3 LYV ) 3550 Comex )3 ol sdalis
Ol s il g0 05 cnl Sl Comazr ol 5o oS bl (S5 g 55
e 14337 (e ol 3 St sy 550 e
Saissge Camexr )3 odd sdalie S5SC5s e Ole O35 oS
350 Camer 3 Cute oddy e o S 51 AU Wl s
Clio Olue Bl Gl Sle anslie sl 3L o)y

A oslizal (S5 s sl il glacs 55 55 93 Ses
W55 b fee Sl 3 (358 LS 05 IS A8 08, e
Osoo30 SWOS oy IS 0 S gl ars by
Oldr gl s Slio b 05 cpl BLi o)ls sV 5 A2,
05 Mok 4 by ml ol a3 15 andlas 55
bog a8 oo Sldllas i b G ol 5o 3580
5 4w oy, s (Ceriotti et al, 2004) 5 (Barracosa, 1996)

¥ oSt 03 1 sl 53 oSG S e a5 Ul i S

okt 2SS Dlakas gl oS 313 0L G T b eds il
ol s il 3 s ALUL G 5T 6l 5 ol 4 () JSK2)
)-u.c,;&w)wv)\a/\mv;;uu@\)qﬁjwmj
S YT 50V AT Ik L oolaas (Y JSK2) ls 5
B JT Gl ca \YV 5 0A Y sk L olks 5 A T
33b i VOAs 5L i YT b b lada 5 e (o180
As L AB sl b s VY s 5L s VY
A3l e\ Jsdr o a eal Sy Slac 5

BB SAB AA jline kL s SIY 5 S warp L
dw dgm g okl Sl oS AS sdalie bbdsel
D3 Gl 05 o S Comer 3 Dslie 555
TYV s 3550 Camarr 53 old edalive J555055 28 Ol
.bﬁ

Sl SLES oS 35 02151 L ol el aclons X7 IS Ol
J3laS 51 ey 5 5550 Comer (0.05 dw}\c@);),bgm

- 1¥aH dl.‘i.m.gl}’g)l@ 1Y o los [0 c)ga/‘;‘im.g.)' Guwlgc_i.uaj (W0


https://dor.isc.ac/dor/20.1001.1.25885073.1395.5.1.2.7
https://gebsj.ir/article-1-111-en.html

[ Downloaded from gebs.ir on 2025-07-04 ]

[ DOR: 20.1001.1.25885073.1395.5.1.2.7 ]

ohHBws g oS aab

0w 05 Slbaie blijl owyy

sor b A S oo S Slllas i a) g Slis L
S bl JsS5s gl ple bausi OJ cpl ASSer
o3ILl & il 5l ol el b T anlis OISGL (el
‘L;)b)" ‘\.vj.a.v v.‘>;>- cC,.:w- 0)\.\.’\ c)b‘.' E/)J delﬁ L;d:;u:
e Q;:j L;ud‘ljlfé {"UJJ 0 g ‘JM ‘g_;‘t"‘ .12_:\].;:
Sl s 5 ool s S (285 bl Csl Ll e

3L el ol

Sl 5 S
5 SS poke oE asn il o3 5l e sut
L 4l OLL cnl slaay 5o odes oSl bl 08 5 b mlis
0313 (polo @l Sl ppizman 5 la 1 S5 JLS Wles gad el
Sl ks Gl pldl 2 &S placislas bl

Db

P

Al haj OA and Al Kanhal H A. 2010. Compositional,
technological and nutritional aspects of dromedary
camel milk. International Dairy Journal, 20: 811-821.

Alexander LJ, Stewart AF, Mackinlay AG,
Kapelinskaya TV, Tkach TM, Gorodetsky SI.
1988. Isolation and characterization of the bovine
kappa-casein gene. Eur. J. Biochem.178: 395-401.

Barracosa H. 1996. Estudo de polimorfismos genéticos
eda sua associagdo com capacidadesdeprodu ¢ ao
leiteira em caprinos de raca Algarvia e ovinos deraca
Serra da Estrela. Dissertacdo de Mestrado, Univ. do
Algarve, Faro.

Ceriotti G, Chessa S, Bolla P, Budelli E, Bianchi L,
Duranti E and Caroli A. 2004. Single nuclectide
polymorphisms in the ovine casein genes detected by
polymerase chain reaction-single strand conformation
polymorphism. Journal Dairy Science. 87: 2606-2613.

El Agamy EI. 2006. Camel milk. In Y.W. Park, & F.W.
Haenlein (Eds.), Handbook of non-bovine mammals
(pp. 297€344). lowa, NJ, USA: Blackwell Publisher
Professional.

FAO (2015). Food and agricultural commodities
production FAO Statistic Division. Available on
http://www.fao.org/.

L'),:fia:ua ui\f a))’\& .:)‘.L; C,.LUQ.A Ju'anS sdalice u.:j)lSL“lS

o lme e 5050 oty s b 500
Lewys ol T s C iy (Staiger et al, 2010) Llesls plil
Ly oo sme b maa Lol (dis S 5550, 049 5 0.51 iyl 5
SR Ol S 55 o W b o85G oF IS o

A3 S0 My B

5 HF G 05 Gl S ol G s el
Ll slge 5 55 (s o) et LSS NS
Lo pelaly SLRIE by s e Ged 05
My Slio (S5 2 03 g el GBS 05 IS
Jds 4 25 50 Bl F5e OldS Olial (sl 22 55 b LS
5 Sy, 5ot DMl (sl mer 53 S SIS
s Mg Olhs 5 LA Ge0] m DL ) 200 s
Lo olio gl & by (S85 Sdin s prper
Ul odd 20 Guiosd cpl )3 i Ceul ol jon oAy sde
Sldlas gl 1y eV wes 5 baly ol 3 1 gt Sledlbl
> o oo 03 33,8 @l S s S e
Wl w2 s PCRRFLP 55 4 05580 05 55 Sl
Feligini M , Vlaco S, Cubric CurikV , Parma P, Greppi

GF and Enne G. 2005. A single nucleotide

polymorphism in the sheep k-casein coding region.
International Dairy Journal, 72: 1-5.

Fox PF. 1992. Advanced dary chemistry proteins.
Elsevier. Applied. Science. publ. Londan.

Hinz K, O’Connor P M, Huppertz T, Ross P M and
Kelly AL. 2012. Comparison of the principal proteins
in bovine, caprine, buffalo, equine and camel milk.
Journal of Dairy Research. 9: 185-191.

Kappeler S, Farah Z, Puhan Z. 1998. Sequence analysis
of Camelus dromedarius milk caseins. Journal of
Dairy Research. 65: 209-222.

Kappeler SR, Farah Z, Puhan Z. 2003. 5-Flanking
regions of camel milk genes are highly similar to
homol ogue regions of other species and can be divided
into two distinct groups. Journal Dairy Science. 86:
498-508.

Konuspayeva G, Faye B and Loiseau G. 2009. The
composition of camel milk: a meta-analysis of the
literature data. Journal of Food Composition and
Analysis. 22: 95-101.

Mandal A, Kumar D, Rout PK, Yadav NK and Roy D.
2008. Genetic polymorphism of milk protein and its

- 1¥aH dl.‘i.w.gl}’g)leg 1Y o3l /D 0590 /w) ‘;uwlgc_i.uaj (W0


https://dor.isc.ac/dor/20.1001.1.25885073.1395.5.1.2.7
https://gebsj.ir/article-1-111-en.html

[ Downloaded from gebs.ir on 2025-07-04 ]

[ DOR: 20.1001.1.25885073.1395.5.1.2.7 ]

ohHBws g oS aab

0w 05 Slbaie blijl owyy

effects on milk composition treaits in Muzaffarnagari-
sheep. Indian .Journal Animal Science.78 (10).

Miller SA, Dykes DD, Polesky HF. 1988. A simple
salting out procedure for extracting DNA from human
nucleated cells. Nucleic Acids Res. 16(3): 1215.

Nikkah A. 201la. Equidae, camel, and yak milks as
functiona foods. a review. Journa of Food and
Nutrition Sciences.1: 100-116.

Nikkah A. 2011b. Science of camel and yak milks: human
nutrition and health perspectives. Food and Nutrition
Sciences. 2: 667-673.

Ochirkhuyag B, Chobert JM, Dalgalarrondo M,
Choiset Y and Haertlé T. 1997. Characterization of
caseins from Mongolian yak, Khainak, and Bactrian
camel.Lait, 77:601-613.

Paucillo A, Shuiep E, Cosenza G, Ramunno L and
Erhardt G. 2013. Molecular characterization and
genetic variability at k-casein gene (CSN3) in camels.
Journal Animal Science. 513:22-30

Staiger EA, Thonney ML, Buchanan, JW, Rogers ER,
Oltenacu -PA and Mateescu RG. 2010. Effect of
prolactin, B-lactoglobulin, and k-casein genotype on
milk yield in East Friesian sheep Journal Dairy
Science. 93: 1736-1742.

Yeh F C, Yang RC and Boyle T. 1999. Pop Gene
Version 1.31. Microsoft Windows based freeware for
population genetics analysis. Available on
http://ftp.microsoft.com/Softlib/HPGL.EXE.



https://dor.isc.ac/dor/20.1001.1.25885073.1395.5.1.2.7
https://gebsj.ir/article-1-111-en.html

[ Downloaded from gebs.ir on 2025-07-04 ]

[ DOR: 20.1001.1.25885073.1395.5.1.2.7 ]

Genetic Engineering and Biosafety Journal
Vol5, Number1, Spring and summer 2016, Bi-seasonal

Study of kappa-casein gene polymor phism association with milk
production and composition in Golestan province camels

Tane Gonbadi R."*, Ahani Azari M.?, Zerehdaran S. %, Khan Ahmadi AR.* and Toghdory A.>

'M.Sc. Graduated, *Associate Prof., *Assistant Prof.,
Dept. of Animal Sciences, Gorgan University of Agricultural Sciences and Natural Resources,
®Professor, Dept. of Animal Sciences, Faculty of Agriculture, Ferdowsi University of Mashhad,

“Dept. of Animal Science, Faculty of Agriculture, Gonbad-kavous University, Iran

* Corresponding Author, Email: tanegonbadyroghaye@yahoo.com

ABSTRACT

his study was aimed to determine the kappa-casein gene polymorphism and its

relationship with some milk traits in a population of camels in the Golestan

province. Blood samples were collected from100 camel dromedaries in Bandar

Turkman, AgQaa and Gonbad cities. DNA was extracted using the optimized
salt method and then a pair of specific primers was used to produce a 488 bp fragment.
Genotypes were determined by PCR-RFLP method followed by treatment with ALU1
restriction enzyme. To investigate the association of Kappa casein gene polymorphism
with milk production and composition (fat, protein, lactose and solids non-fat milk), the
GLM procedure of SAS software was used. Three genotype patterns including AA, AB
and BB were observed with the frequencies of 0.18, 0.27 and 0.55, respectively. The
effect of kappa-casein gene polymorphism on milk production and composition was not
significant. Based on current results, the analysis of kappa casein gene polymorphism
cannot be used for improving milk yield and composition of camels in Turkman
population.
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