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SARDA SHEEP BREED EXPERIMENTAL WORKFLOW

o 10’ centrifugation, 800 x g, 4°C
o Discard the cream fraction and recover the skim milk
o Combine 45 µL of skim milk with 60 µL of lysis buffer
o Add 0.3% DTT and reduce for 1 h at RT
o Add 350 µL of 0.13% TFA, centrifuge to clarify
o Before the analysis, dilute samples 1:4 with 0.1% TFA

Milk sample preparation

RP-HPLC

Data analysis and 
relative 

quantification of 
proteins

To assess and identify a suitable method for quantifying specific proteins in Sarda sheep
milk in order to obtain more accurate information about its composition. The correlation of
these results with the genetic characterization of the sheep involved in this study will
provide information about the association of genetic traits with quantitative protein
production and specific protein variants.
The final aim is the selective breeding of Sarda sheep, in order to produce a milk with
better technical characteristics.

The Sarda is a domestic sheep breed raised in all the
Mediterranean basin mainly for milk production. The
milk is used mainly for producing three PDO cheeses:
pecorino romano, pecorino sardo, and fiore sardo.
Many attempts have been made to improve its
characteristics, mainly through crossbreeding, but
these negatively affected the milk yield.

AIM OF THE STUDY

664 Sarda sheep milk samples were analyzed with the Milkoscan to obtain data
on total protein, lipid and lactose content, and SCC. In order to remove from
the sample set all milk samples from animals with subclinical mastitis, milk was
tested with an in-house developed sandwich ELISA for cathelicidin.
Among them, 49 samples were selected as representative for the identified
haplotypes and used for the characterization by RP-HPLC.
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Milk proteins were efficiently separated by RP-HPLC.
Fractions corresponding to the main peaks were collected
and visualized in SDS-PAGE. The collected protein fractions
were subjected to tryptic digestion and MS, and proteins
were efficiently identified confirming their effective
separation and the usefulness of this RP-HPLC protocol as
an analytical method for comparing milk protein profiles.

TOTAL PROTEIN CONTENT

The Milkoscan analysis revealed significant
differences in total protein content between
the haplotypes 2_2 and 2_12 (p<0.05) and
between 2_2 and 20_20 (p<0.01).
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RP-HPLC ANALYSIS

αs1-CASEIN POLYMORPHISM

β-LACTOGLOBULIN POLYMORPHISM

Although quantitative differences in αs1-casein were not detected among the
haplotypes, 2 variants of this protein were distinguished in RP-HPLC based on
retention time: type A, with RT=40 min and type B, with RT=40.5 min. Moreover,
the third profile, type C, presents both variants. The three profiles were strongly
associated with the haplotypes used in this study.

We observed both qualitative and
quantitative differences in β-lactoglobulin
content. Specifically, we found 2 sample
types: type A, in which the β-lactoglobulin
eluted in 2 separated peaks with RT=44.7
and 45.6 min, and type B with a single peak
with RT=44.7 min.
The 2-peak profile of type A might related to
heterozygosity, while the single peak profile
of type B to homozygosity. We did not
detect an homozygous profile corresponding
to the peak with RT= 45.6. The two sample
types showed a marked difference in the
quantity of β-lactoglobulin.

Significant quantitative
differences were detected for
k-casein and αS2-casein. The
haplotypes 2_2 and 2_12
showed a higher content of
both proteins than the
haplotype 20_20. Although this
requires further evaluation, the
other caseins showed a similar
trend with a decrease in the
20_20 haplotype,
corresponding to a decrease in
the total protein content in the
same group.

CONCLUSION
This analytical method can be used to characterize the phenotypic
differences in the protein composition of ovine milk.
Moreover, it provides preliminary data that correlate to genetic definition of
haplotypes. Further analysis an a greater number of samples from
genetically characterized sheep will provide a stronger scientific background
for the improvement of the Sarda sheep breed through selection.
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