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Effects of the milk protein a-Lactalbumin
levels and folding on milk production in
dairy cows
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Milk production
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Milk composition _ Decvieinens
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Total milk proteins:
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a- Lactalbumin (a- La)

ncreases milk production
Part of lactose synthase

High nutritional value

Gut health

Improves metabolic diseases
Boosts immune system

* Anti-carcinogenic
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HAMLET

Human a-Lactalbumin Made Lethal to Tumor Cells
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HAMLET

Human a-Lactalbumin Made Lethal to Tumor Cells
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We hypothesize that

BAMLET that induces apoptosis
in cancer cells might induce apoptosis in
mammary epithelial cells.

Thus, is responsible
for the drop in milk production.



Developing a reliable method of
measuring a-LA levels.

Sampling milk |l Centrifugation for
from chosen cows fat separation

Measuring total
protein level

Measuring
o-LA levels

Lyophilizing milk |
for adding to cells

Measuring cell
viability

Evaluating
apoptosis level in
cells
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Milk volume [L]

Protein conc. [%]

General milk assessment
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Measuring total protein level

Data from ICBA lab,
from the day the samples were taken

Protein Lactose
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Concentration g/100ml

Measuring total protein level

Bradford test on samples Data from ICBA lab,
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Measuring a-LA level

Competitive ELISA
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Concentration g/100ml

Measuring a-LA level

Bradford test on samples
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Developing a reliable method of
measuring a-LA levels.

Sampling milk |l Centrifugation for
from chosen cows fat separation

Measuring total
protein level

Measuring
o-LA levels

Lyophilizing milk
for adding to cells

Measuring cell
viability

Evaluating
apoptosis level in

cells



Developing a method of adding milk to
sterile cell culture
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ur cell types

L1 cell line-
bovine mammary
epithelial cells

ATCC Number: PCS-600-010
Designation: ~ Mammary Epithelial Cells

Phase contrast Pan-cytokeratin (green) counterstained with DAPI (pink)

ATCC Number: CCL-185
Designation: A-549

High Density

Low Density

A549 cell line-
adenocarcinomic human
alveolar basal epithelial cells

Cells of interest

Sensitive to BAMLET
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cells viability with 3% milk

individual samples
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Evaluating apoptosis level in cells

Etoposide
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Annexin V- positive [%]
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Apoptosis rates of L1 cells
Induced by 3% Start and End milk in Individual samples
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Apoptosis rates of cells
Induced by 3% Start and End milk in Individual samples
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Apoptosis rates of L1 and cells
Induced by 3% Start and End milk in Individual samples
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Summary and Conclusions

* The total protein concentration of start milk is lower
* o-LA levels in start milk is higher then in end milk

»Thus, the diff. in a-LA concentration is higher

* Milk decreases cell viability and enhances apoptosis
in .1 and cells

»But when looking at individual samples- big variability



Future plans

* Take new samples from “Start milk” cows, in order to compare start
and end milk from same individuals.

* Checking a-LA concentration in milk, with and without oleic acid.

* After establishing the system, we want to use a-LA as a predictor of
efficiency of milk producing.

* Developing methods for controlling the milking period span.
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Free energy

Molten globule protein
MG-a-lactalbumin ¢
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Unfolded
chain
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