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Detection alpha-lactalbumin and [3-Lactoglobulin gene
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were determined quality on the 1.5 percent agarose gel.
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Figure 3. SSCP patterns observed for apha-lactalbumin gene and Beta-lactoglobulin gene.



https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.2.4
http://gebsj.ir/article-1-152-fa.html

[ Downloaded from gebs.ir on 2025-11-03 ]

[ DOR: 20.1001.1.25885073.1396.6.1.2.4 ]

e s ISV sla s IS olals

;}b&w B j;“-&

F oYY Js d edaline JSE s ) 05551 5s Lsls Sl 3
Ramesha ) <uils Ciillas ol G il L o5 i sdalie
4l g5 4 by e K15 e Yozl illas ol s (et dl. 2008
WE 05 s b 05 il oligd 35 andad o310 5
PCR-RFLP s, L sbles, sbww Jbs 58 515 3 e sdlsY
b Ged gl b oS Winged plolis 05 cpl s 1, M5 G
Aoy o B 4 il pde (Balcanetal. 2008) il s
S aslb oWy, 58 5l eds bl gladsel slias 4 bgs e oS
4 55 plonil S late a o3Y 55 e el ol 5o
sdalin sl Gdss LU )0 Hsed L3 Ligr opl &S AL
2 oSy W05 s ils s S IS o ol
(Hair, Saanen, Kilis, Honamli ) 5 slasls s 53 Y 055
ol sl 5 ey PCRRFLP iy, WS L aS 5
=315 53 e S W 05 s Sy Kol | i andlae
.(Agaoglu et al 2014) s> oLlis 1, (Honamli 5 Kilis) sla
G Gy 55V 0558 s eesdSY W 0f S
d&&xg-@ujouw)ﬂPCR—SSCPMQbm)M
Rl Sl g cnl 5 sls LS andllas 3550 bk ged 3 15
W bd K55 55 Olesbis b slay S ol
PCR-SSCP s, 5 awils e JlsN W 03 05551 oKl
Sl o3 305 Joo bl sk 5 03 (S55 e 55 2L ¢l

(Kumar et a. 2006)

Eb kLl 05 sl WSadr ey, asdlas

Sl Lo cpl a8 Wsls olis Sllllas Lan il 2blas
205 cpl oS Wsls olad Kos Sllas S s s JASSEd
Mﬁﬁjahi@)@@hﬁ@@j\{.mh}g&u
G3b S TAY 5 5 I8 SV 0 (5L i YOT kS s e
Gl Sllas 53 &S o S amd Ol5 o e s SVWT 5
3058 5 eSSV O3 Y 0581wl sl Ol e
L .5 ged osbimad s S5l e 5 e s JWSVWT 05 Y 05
Gl Los pl &8 cuS Ol e sdal ety = 4 ey

S S Ol 4 Al e s Ll oV T JSaes

05 5l emed 5 (5b St PO andad (S5 L)
5heslizad b ol 3T aikie gla jinaslS s e sJSYWI
Gels s b ol e =5 5 edd plnil SSCP 2,
> (Hossenzadeh et a. 2014) c.ils Jlghen ol
S5 58 o peSYWE 0 ISs ae Ks asy
s PCR-SSCP 4, 3l eslixsl L (Creole Colombian)
PO 2 L AR RN R W L SV R CO T
315 sWslS 5 pdiss (Rosero et al. 2011) il cillas
05 Kl s 1, JMsue (Sahiwal, Hariana, Tharparkar)
Ssdin 05 il on @l w50l s e s ISV
sdalie ;5 W5 L1 BB 55 (sols sme BLIS) 5505 0L
05 SMSaas (1 Sashikenth and Yadev 2011) .
Wy Slio Lol bl 5 plals glaslS s e oISV
e bLl 5 S 5 8 S 5 e 2y S
(Voelker et a. 1999) sls oLz b 4 L1y ol

S 2 e VT 55 bl S

b e oS 5 oS LT Bl 5 0Lk okl sla
ez SSCP is; 3l eslinad b s A3 o), » SSCP ST
2 e e s dSYWT 05 oKl 1 sl 0las |y il o,
LS 258 i (s n i do)d) addlle 550 i
A (Hasani et a. 2015) by Jlphan ol Guiosd s
S slE 55 b W Cho e B SVWIT 0 e
03551 43 SSCP &S L (Murrah 5 Bhadawari) (glalss s
S8 53 68 5l Ol mls (23S 13 adlas sy )
A B) ¥ 5 (CD ;AB BB BC,CC) 550 (Murrah)
4w 5 o 5> (Bhadawari) yiws8 ;s as sl (D 5 ,C
RO W S N COPUS A1 S EYUOR 5 R WG A
5 s (p0.05 ) Lsls Ol Bhadawari  sls i sS
Dayal et ) “oill 555 (5,13 sne LU I Murrah sl e 5§
JVs 5l s el s Sl iash mls L oS (@l 2006
O350 S S 5 o 050 3P g8 a NS e GlE pae
PCR-SSCP 5, KaS L Oliises 3405 o,lsl & 500 o3l
5 53 53 e dSY W05 F5 ¥ Y O 0558 ISaae

Q}AJT Sy (South Kanara E) Murrah) 6‘4.1[7'—33) M}g

- YWAP bl g 5lea /) 0 )lols /5 0590 [ S § (o] 9 Sub ) (owiiteo


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.2.4
http://gebsj.ir/article-1-152-fa.html

[ Downloaded from gebs.ir on 2025-11-03 ]

[ DOR: 20.1001.1.25885073.1396.6.1.2.4 ]

e s SV lags ASdr plulis

Jol 1 568 5 i Sledbl Wilg o riy (95 Ses
Li> b 5l s Sl Ao pls 515 Aol el 3w Al
BE dbLﬁ.’é‘ V.@.a olaws HOr S MLE.AJ)%S L;{:Dj JjL>-b
Wl Vb (S5 S bl &S 58S ey glasly

b g Sl S el 3L

@l:.a

Agaoglu K, Saatci M, Elmaz O, Colak M. 2014. Mva |
PCR-RFLP identifies single nucleotide polymorphism
of the alpha-lactalbumin gene in some goat breeds
reared in Turkey. Turkish Journal of Veterinary and
Animal Sciences 38: 225-229.

Amigo L, Isidra R, Mercedes R. 2000. Genetic
polymorphism of ovine milk protein:its influence on
technological properties of milk. International Dairy
Journal 10:135-149.

Ashwell M, Rexroad J, Miller C, Van Raden R, Da Y
PM. 2009. Detection of loci affecting milk production
and hedlth traits in an elite US Holstein population
using microsatellite markers. Animal Genetics 28:216-
222.

Bailes S, Devers M, Kirby JD, Rhoads DD. 2007. An
inexpensive, simple protocol for DNA isolation from
blood for high-throughput genotyping by polymerase
chain reaction or restriction endonuclease digestion.
Poultry Sciences 86: 102-106.

Balcan RA, Georgescu SE, Manea MA, Dinischiotu A,
Tesio CD, Costache M. 2008. Alpha-lactalbumin
genotypes identification in romanian black spotted
cattle breed. Lucrdri stiinNifice Zootehnie si
Biotehnologii 41:169-173.

Benbouza H, Jacquemin M, Bauduin J, Mergeai G.
2006. Optimization of a reliable , fast,cheap and
sensitive silver staining method to detect SSR markers
in polyacrylamide gel. Biotechnology, Agronomi,
society and Environment. 2:77-81.

Blumberg BS, Tombs MP. 1958. Possible polymorphism
of bovine a-lactalbumin. Nature 181:683-684.

Celik S. 2003. B-lactoglobulin genetics variant in Brown
Swiss breed and its association with compositional
properties and rennet clotting time of milk.
International Dairy Journal 13: 727-731.

Creamer L, Parry D, Malcolm G. 1983. Secondary
structure of pB-lactoglobulin  B. Archives of
Biochemistry and Biophysics 227: 98-105.

ol i S e OF 5l el Sldlas 5 Wy 53 S5
Do &S S Olg e el s 4 el ol 1 S auls
o o b aoa by olal (g8 15l S PCR-SSCP
oAl e e 585 g S el 5 (S gl
e sl S by & 05 ol mie s p (b

slas, S5 5 fb i sl eslinal ol s o Lj_i.is

Dayal S, Bhattacharya TK, Vohra V, Kumar P,
Sharma A. 2005. Effect of Alphalactalbumin gene
Polymorphism on milk production traits in Water
Buffalo. Animal Genetics 12:305-308.

Delavari b, Geliai b, Atri M. 1393. Study alfa
lactoalbumin structure and its interaction with oleic
acid and anti cancer complexes. Department of
Biology. University of Mazandaran. (In Farsi with
English abstract).

Dokso A, Kelava N, Brka M, Ivankovi¢ A. 2011. The
effect of LGB genes on quantitative and qualitative
characteristics of milk holestein breed in croatia.
Proceedings of the 22nd International Scientific-
Expert Conference of Agriculture and Food Industry,
Sargjevo, Bosnia and Herzegovinal3:25-28.

Doosti A, Arshi A, Yaraghi M, Dayani-Nia M. 2011.
Comparative  study of [B-lactoglobulin  gene
polymorphism in Holstein and Iranian native cattle.
Journal of Cell and Animal Biology. 5(3): 53-55.

Edris M, Khosravi nia H. 2001. Introduction on animal
breeding. Isfahan University Publishing Centre. 1-9. (
In Farsi with English abstract).

Elyasi G, Ghiyas S, Nasiri M, Tahmasbi A, Pirahari A.
2005. Investigation sheep [-lactoglobulin gene by
PCR-RFLP. Journal Water and Soil. Science. 2: 129-
133. (In Farsi with English abstract ).

Gharedaghi L, Sadeghi M, Moradi-Shahrebabak H,
Ganjkhanlou M. 2015. Study of polymorphism of (3-
Lactoglobulin gene in exon 7 and its association with
milk production traits in mahabadi Goats using PCR-
SSCP. Research Animal Production 11: 120-125. (In
Farsi with English abstract ).

Gouda EM, Galal M, Ahmed Wasfy M, Ahmed
Abdelaziz S. 2011. Phenotypes, Genotypes and Allele
Frequencies of B-lactoglobulin in Egyptian Cattle and
Buffalo. Journal of Agricultural Science. Journal
Agricultry Science 2: 11-19.

Hasani S. 2015. Polymorphism loci buffalo DGAT1 and
Alpha-lactalbumin and Ghrelin  in  Mazandaran
province and their relation to the quantity and quality
of milk. Master thesis. Gorgan University of
Agricultural Sciences and Natural Resources ( In Farsi
with English abstract ).



https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.2.4
http://gebsj.ir/article-1-152-fa.html

[ Downloaded from gebs.ir on 2025-11-03 ]

[ DOR: 20.1001.1.25885073.1396.6.1.2.4 ]

e s ISV slas IS luls

;}b&w B jJL&

HosseinZadeh P, Hashemi A, Elyasi gh, Chaharbashi S.
2014. Genetic evaluation of o-Lactalbumin Gene in
Azerbaijan buffaloes, using PCR-SSCP technique,
Animal Science Sixth Congress of Tabriz. . (In Fars
with English abstract ).

Ikonen T, Ojala M, Ruottinen O. 1999. Associations
between milk protein polymorphism and first lactation
milk production traits in finish Ayrshire cows. Journal
of Dairy Science 82: 1026-1033.

Jalil Piran L. 2000. Effect of Beta-Lactoglobulin gene
polymorphism on production traits of Holstein cows.
Master thesis. Academic Technology. College of
Agriculture (In Farsi with English abstract ).

Karimi K, Taghi Beigi Nassiri M, Mirzadeh KH,
Ashayerizadeh A, Roushanfekr HL, Fayyazi J.
2009. Polymorphism of the p-lactoglobulin gene and
its association with milk production traits in Iranian
Najdi cattle. Iranian Journal Biotechnology 7:82-85.

Kelm SC, Dettilleu x, Freeman AE, Kelly DH. 1997.
Genetic association between parameters of innate
immunity and measures of mastits in peri parturient
Holstein cutrle. Journal of Dairy Science 80:1767-
1775.

Khorshidi K, Bahri M, Soltani J. 2006. Feeding cattle
and buffalo. Banafsheh Publication. P:180. (In Fars
with English abstract ).

Kishore A, Mukesh M, Sobti RC, Keviletsu KH,
Mishra BP, Sodhi M. 2014. Single nucleotide
polymorphism in exon 4 and promoter regions of -
Lactoglobulin gene in native cattle (Bos indicus)
breeds of India. Advansed Dairy Research 2:2-7.

Kumar D, Gupta N, Ahlawat S, Satyanarayana R,
Sunder SH, Gupta SC. 2006. Single strand
confirmation polymorphism (SSCP) detection in exon
I of the a-lactalbumin gene of Indian Jamunapari milk
goats (Capra hircus). Genetics and Molecular Biology
2: 287-289.

McLean DM, Graham ER, Ponzoni RW. 1984. Effects
of milk protein genetic variants on milk yield and
composition. Dairy Research 51:531-546.

Meignanalakshmi S, Mahalinga Nainar A. 2009. PCR-
RFLP Analysis of beta-lactoglobulin gene in murrah
buffaloes. Tamilnadu Journal Veterinary & Animal
Sciences 5:194-197.

Mercier JC, Vilotte JL. 1993. Structure and function of
milk protein genes. Journal Dairy Science 76:3079.

Nualchuen W, Srisakwattana K, Chethasing E,
Tasripoo K, Usawang S, Hengtrakulsin R,
Kamonpatana M. 2011. RFLP Anaysis of
beta-Lactoglobulin gene in Swamp and Murrah
Buffaloes using a single restriction enzyme. Iraniyan
Journal of Animal Science 2:301-303.

Pipalia DL, Joshi CG, Brahmkshtry BP, sonlanki JV.
2004. PCR-SSCP typing of MHC in cattle and
buffaloes. Indian Journal of Animal
ScienceVol,74:637-639.

Pirani N. 2004. Text book Workshop on Application of
Biotechnology in Animal Science, Faculty of
Agriculture. Tabriz University.

Rachagani S, Dayal Gupta I, Gupta N, Gupta C. 2006.
Genotyping of B-Lactoglobulin gene by PCR-RFLP in
Sahiwal and Tharparkar cattle breeds. BMC Genetics
7:1-4.

Ramesha KP, Khosravinia H, Gowda Sh, Rao MRS.
2008. Alpha-lactalbumin gene polymorphism: A
preliminary study on two breeds of the river Buffalo
(Bubalus bubalis). Asia Pacific Journal of Molecular
Biology and Biotechnology 16:47-52.

Rosero A, Jaime A. 2011. Genetic polymorphism of beta-
lactoglobulin and apha-lactoalbumin in Colombian
Creole cattle by PCR-SSCP. ACTA AGRONOMICA.
4: 334-341.

Sashikanth M, Yadev B. 2011. Alpha lactalbumin
polymorphism in three breeds of Indian zebu cattle.
Journal of Animal Breeding and Genetics. 115: 403-
405.

Slami neghad A, Nasiri M, Eftekhar Shahrodi F,
valizadeh R, Javadmanesh A, Noruzi A. 2011
Study of genetic polymorphisms in candidate genes
karakul. Third Congress of Anima Science.
University of Gorgan (In Farsi with English abstract ).

Strazalkowska N, Kuzewski J, Ryniewicz Z. 2002.
Effect of kappacasein and betalactoglobulin
polymorphism cows age, stage of lactation and
somatic cell count on dailly milk yield and milk
composition in Polish Black and White cattle. Animal
Science . 20: 21-35.

Strazalkowska N, Kuzewski J, Ryniewicz Z. 2002.
Effect of kappacasein and betalactoglobulin
polymorphism cows age, stage of lactation and
somatic cell count on daily milk yield and milk
composition in Polish Black and White cattle. Journal
of Animal Science 20:21-35.

Taheri B, Seyedabadi H, Savar Sofla S. 2015.
Investigation of 3-lactoglobulin, prolactin and DGAT1
genes polymorphism in Khuzestani buffalo. Journal of
Animal Science Pajohesh and Sazandegi 111:87-96. (
In Farsi with English abstract).

Tahira I, Mahmood A, Saglain M, Qudsia Hanif N,
Kaukab Raja Gh. 2014. Study of [-lactoglobulin
milk protein variants in Buffalo. Pakistan Journal of
Zoology 46: 549-552.

Tsiaras A, Bargouli G, Banos G, Boscos C. 2005. Effect
of kappa casein and beta-lactoglobulin loci in milk
production traits and reproductive performance.
Journal of Dairy science 88: 327-334.

- YWAP lesl g 5L /Y o )lols [# 0590 [ ws § (Fooa] 9 S5  cwidigeo


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.2.4
http://gebsj.ir/article-1-152-fa.html

[ Downloaded from gebs.ir on 2025-11-03 ]

[ DOR: 20.1001.1.25885073.1396.6.1.2.4 ]

e s SV lags ASdr plulis

Van Der Berg G, Escher JT, De Koning PJ ,Bovenhuis
H. 1992. Genetic polymorphism of K-casein and P-
lactoglobulin in relation to milk composition and
processing. Nether land Milk Dairy J46:145-168.

Voelker G, Bleck G, Wheeler B. 1997. Single-base
polymorphisms within the 5° flanking region of the
bovine a-lactalbumin gene. Journal of Dairy Science.
80:194-197.

Vohra V, Dayal SH, Bhattacharya T. 2012. SSCP typing
of alpha-lactalbumin and beta-lactoglobulin gene and
its association with milk production and constituent
traits in Indian riverine buffalo. Indian Journal Animal
Science 82:884-888.

Vyas H, lzco M, Jimenez-Flores R. 2002. Scale-up of
native [-lactoglobulin affinity separation process.
Journal of Dairy Science 85:1639-1645.

Wang Q, Allen J, Swaisgood H. 1997. Binding of
vitamin D and cholesterol to B-lactoglobulin. Journal
of Dairy Science 80:1054-1059.

Weiss B, Davidkova G, Zhou LW. 1999. Antisense
RNA gene therapy for studing and modulating
biological processes. Journal of Cell Molecular life
science 55:334-358.

Xiren D, Yingmiao S, Liang chen Y, Xia zou C, Wel
liang X, Xin liu J. 2011. Genotyping of the k-casein
and [-lactoglobulin genes in Chinese Holstein, Jersey
and water buffalo by PCR-RFLP. Journal of Genetics.
90:1-5.



https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.2.4
http://gebsj.ir/article-1-152-fa.html

[ Downloaded from gebs.ir on 2025-11-03 ]

[ DOR: 20.1001.1.25885073.1396.6.1.2.4 ]

e SV glaoy Mo olubis OLen 5 o

Detection alpha-lactalbumin and (-Lactoglobulin gene Polymorphism in East Azarbaijan
province native buffalo using PCR-SSCP

Ronak Salehi®, Ali Hashemi®*, Mokhtar Ghafari®, Ghorban Elyasi Zaringhabaie *

1. MSc. Student 2. Associate Professor 3. Assistant Professor, Department of Animal Science, Faculty of Agriculture, Urmia
University, Iran
4. Department of Animal Science, East Azerbaijan Agriculture and Natural Resources Research Centre, Tabriz, Iran

*Corresponding Author: a.hashemi50@gmail.com

Abstract

Milk production traits and its components are quantitative and polygenic traits affected by many genes.
This study was conducted to determine the polymorphism in apha-lactalbumin and -lactoglobulin genes
using PCR-SSCP method in East Azarbaijan native buffalo. Milk samples were collected from 150
buffaloes of East Azarbaijan native province and then DNA samples were extracted using the pronase
method. After DNA extraction specific primers were used for amplification of a 392 bp fragment of exon
1 and intron 2 of the alpha-lactalbumin gene and a 452 bp fragment of exon 2 of the -lactoglobulin gene.
To identify polymorphisms, the PCR products were el ectrophoresed on polyacrylamide gel (SSCP
method) and stained with silver nitrate. Three different banding patterns were observed in samples 1, 2
and 3 for the alpha-lactalbumin gene (with 87.5%, 10.71% and 1.78% frequency) and five different band
patterns were observed for the for the -1actoglobulin gene, with 9.80%, 58.82%, 19.60, 9.80% and
1.96% frequency. The results indicate that the different patterns may be due to polymorphism in these
fragments.
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