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Abstract:

We investigated Ladakhi yak colostrum to identify bioactive peptides. Ladakhi yaks are
adapted to high altitude one of the world’s highest inhabited regions situated roughly between
32 to 36 degree north latitude and 75 to 80 degree East longitude and altitude ranging from
2300 mtrs to 5000 mtrs above. Harsh climate is characterized by extreme temperature (-40°C
in winter and 35°C in summer), low humidity (25-40%), low precipitation (80-300mm), low
oxygen level, high UV level and wind speed. The Yak colostrum and milk are among the main
food items of the people of this region. We compared the major proteins and peptides present
in the colostrum and found that though majority of the endogenous peptides (EPs) are
originating from caseins, the other major proteins of milk remain protected from proteolysis.
The other low abundant proteins contribute to the pool of EPs significantly. Proline Rich
Peptides (PRPs) are highly abundant in colostrum which falls down as the colostrum transitions
to mature milk. The bioinformatics analysis revealed over 3200 EPs in colostrum using
trichloroacetic acid (TCA) and a molecular weight cut off (MWCO) extraction method. A
substantial proportion (exceeding 25%), EPs were above 0.5 in PeptideRanker, indicating a
high-confidence of being bioactive. Our study selected a few of these EPs which were custom
synthesized and evaluated for their immunomodulatory action. The study confirms that the
presence of highly bioactive EPs in colostrum and milk are responsible for conferring strong
immunomodulatory properties to the people subsisting on milk and milk products derived from
ladakhi yak. When we compare the gel visualization of major proteins in colostrum and milk
with in-sol digestion and identification of proteins in milk, we find huge difference in the
number of total identified proteins. This raises concerns on the reality of exact number of milk
proteins present in milk and colostrum naturally. The race for reporting the highest number of
identification in any given sample, along with technical differences in extraction protocol and
the differential efficiency of mass spectrometry results in highly variable reports on milk
proteome. We suggest that care should be taken in identifying the real milk proteins (secretome
from mammary epithelial cells) without considering the contaminant proteins (low abundant
proteins) which may probably originate from lysed leukocytes present in milk.
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