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Accession no. M55158: Bovine beta-casein gene, complete cds

product length = 121
Forward primer 1
Template

CCTTCTTTCCAGGATGAACTCCAGG 25
......................... 8040
Reverse primer 1
Template

GAGTAAGAGGAGGGATGTTTTGTGGGAGGCTCT
............................... G.

Mutation
Point in Al
Milk

I\/IDdeI

33
8104

gggcccatcce/taagagecteccacadaacatccctectettacte
cccgggtaggg/atteteggagggtgttttgtagggaggagaatgag

{}

Mismatch in
Reverse
Primer

Ddel Recognize sit: ¢/taag

Figure 1. Primer annealing position based on bovine beta-casein gene sequence in the GenBank (NCBI)
(Upper section), position of the mismatch nucleotide integrated during B.Cas R reverse primer synthesis to
create Dde | restriction site for mutation detection (Lower section)

Table 1. Characteristics of specific primers used in PCR

Primer Annealing PCR
Primer Sequence (5-3") length | temperatur | Products
(bp) e (°C) (bp)
B.Cas F . '
5-CCTTCTTTCCAGGATGAACTCCAGG-3 25 55
Forward
5'- 121
BCaSR | ;5 \GTAAGAGGAGGGATGTTTTGTGGGAGGCTC | 33 55
Reverse T-3

* The nucleotide, which is underlined in the reverse primer, is the nucleotide change that is designed to create an enzymatic

restriction site.
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Table 2. Characteristics of specific primers used in PCR to determine the sequence and
polymorphism in the beta-casein gene

Pri Annealing Sequences (5'-3") of primers for PCR Products
rimer name . ;

temperature (°C beta-casein gene sequencing (bp)
Bet.Cas.Seq-F 55 GGCCATTGTTAAGGAACTCC 73
Bet.Cas.Seg-R AAGGTGCAGATTTTCAACAT
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Table 3. Characteristics of BstDE | (Dde 1) cutting site and size of fragments produced
after enzymatic digestion

Size of fragments produced after enzymatic digestion in PCR step 2 (bp) | Ractriction Enzyme and
(A2A2) (AIAL) (A1A2) cutting site
35 (Dde 1) BstDE | Enzyme
3 121 86
86 5'C/TAAG 3'
121 3 GAATICS'

5 5 V2 3l 1y See easjler 5 55 (sl Al
Jool bslie o35 Jo el e O 1l Son s S

- ol g4, P ngfﬂu—ﬁ@;b@@#@

Yo sle e L o an S|y gk
iz VYV PCR Jgame i) s Ko WA 2 Jal (25 Soo
cuia Jals) BSDE | (,JJ;T AsSen o8 5 53 sk

VP Glicaali oF o jladdi (aduda o 5 90 (Ol il (S jaols da it




coean e g ol Slae b Ll oSl 55 oKl JASS e LU

s P<ee0 @B Lo ulel Ol s i 1S

A S

S0 Saaised 53 538 OF 2SSl Jols s
sBet.CasF ol gls sl , LS PCR L iles]
Sl ol e3ls QLS FIg 2 55 Wles S 10, o5 Bet.CasR
28 2 Gle Pae DNA e J 28 sladd s
i VI games (3315 s g ol PCR
el gamlis (Fig3) ws s a5 cle dS L 3L
St goi N g oy 5T e 5 B3l 5 s ) ol
52kl Glachal 5 b a5 S L Sote J 58
Cowo Aol S0L NCBI S5 SOL s 59 50 g
G55 4 A o SSE gz RFLPPCR 55,
esr oy S Obe 3 A2A2 5 ALA2 AlAL
ol o il gloses Kbyl W(Fig 4) sy
O s eSS 05 AV el Aok
5 (Ao OV/Y) YY (o, YIN) VY sliws oS sls oL
G55 SLls i a LslS Sl ol (Ao ps W) i
(Fig5) %35 A2A2 ; ALA2 AlAL

200 bp

- -
- ./

100 bp

Figure 2. Electrophoresis of primary PCR
reaction products before enzymatic digestion
(121 bp) and ladder 100 bp.
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Figure 3. Electrophoresis of PCR products for the sequencing (730 bp), control samples from each
genotype (lanes; 1, 2, 4 and 5) compared with ladder 100 bp and negative control (lane NC)

Species/Abbrv v |Group Name
. B2 milk (JNOS1276) A2R2
. Al Milk (JNOS1275) A1AL

1

2

3. Sample 1 AlAl
4. Sample 2 A2n2
5. Sample 3 a2a2
6. Sample 4 A2n2
7. Sample § a1A2
8. Sample & Alnl
9. Sample 7 21A2

Figure 4. Multiple alignments of Polymorphism (A/C) sequences in the Beta-Casein Gene in the different
genotypes A1A1, A1A2 and A2A2 provided in this study (7 Cases) compared with the reference sequences
for A1l and A2 in the GenBank (accession numbers for gene is available in parentheses). Mutation site is
showed with a black arrow. The letter M indicates a heterozygous state (A/C).

AL L

AAl a2 AIAZ  A1A2

— - *

Figure 5. Electrophoresis (3% agarose) of a number of samples provided from enzymatic digestion by
BstDE I (Dde I). Lane 1: ladder 50 bp, lane 2: A2A2, lane 3: A1AL, lanes 4, 5, 6: A1A2.
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Table 4. Comparison of the reproductive parameters (Mean + SD) between different

beta-casein genotypes of dairy cows

Genotype (polymorphism in the beta-casein gen)
Reproductive parameters AlAl AlA2 A2A2
Service per conception 1.96+0.75 2.13+0.95 246+ 1.11
Days open 107.10+43.20 | 105.80+38.10 | 119.55+36.50
Calving to first service 73.54 +17.33 76.44 + 14.10 73.77 £ 17.60
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Abstract

The aim of the present study was to detect Holstein dairy cows with two allelic forms of A1 and A2 of milk -
casein gene and compare their reproductive indices. The blood samples were collected from 41 multiparous
(without pre and postpartum clinical diseases) Holstein cows in a modern dairy herd. DNA was extracted from
whole blood and the B-casein genotype was detected by polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) analysis using BstDE | (Dde I) enzyme based on the replacement of the proline by
histidine at position 67 B-casein protein in A1 milk. The PCR products sequenced for each genotype which used
as control samples to validate the RFLP findings. The reproductive indices between cows with different genotypes
were compared by Kruskal-Wallis test. The results of the present study indicated that ALAL, A1A2 and A2A2
genotype had a frequency of 13 (31.7%), 21 (51.2%) and 7 (17.1%). No significant difference was found in calving
to first service interval, days open and service per conception indices between studied cows with different p-casein
genotypes (P > 0.05). As results, it seems that the identification and proliferation of cows with the allelic form of
A2 of B-casein gene can be considered without adverse effects on the fertility of dairy cows. However, further
studies are needed to investigate the relationship between this genotype and milk yield of cows in the dairy herds.
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