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ABSTRACT

Bovine milk contains factors that can support the growth of cells in culture.

However, milk growth factors arc at very low concentrations and not easily purified and

investigated. Cation-exchange chromatography of cheese whey was shown by Francis

et at. (1995) to produce a mixture of whey proteins with enriched growth factor activity

(termed whey extract). In the current thesis, growth factors and binding proteins of

bovine milk that have not been extensively investigated are done so using whey extract

as the starting material.

Initially, whey extract was shown to contain more than one type of growth factor and

to support the in-vitro growth of mesodermal-derived cells (such as BALB/c 3T3 cells)

but inhibit epithelial cell growth. Gel-filtration experiments showed that mitogens and

epithelial cell growth inhibitors present in whey extract are attached to high molecular

weight whey proteins and are released from such associations under acid conditions.

Platelet-derived growth factor (PDGF) was identified and measured in acid gel-

filtration fractions of whey extract. There was only a small amount of PDGF found in

whey extract and this was predominantly the PDGF-BB isoform. Importantly, PDGF

did not account for the majority of the BALB/c 3T3 bioactivity of whey extract. PDGF

was associated with a high molecular weight whey protein that conferred latency on this

factor and was released from this association under acid conditions. The PDGF binding

protein was not identified, but appeared not to be related to known PDGF binding

proteins.

A small amount of fibroblast growth factor (FGF)-l and FGF-2 was detected in

bovine whey extract and is the first report of FGF in bovine milk. However, when FGF
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was removed from whey extract there was no significant effect on its BALB/c 3T3 cell

bioactivity.

The epithelial cell growth inhibitory activity found in whey extract was identified as

transforming growth factor-beta (TGF-P). The bulk of TGF-B in bovine whey and whey

extract was latent and could be activated by acid. Over 85% of this activity shown to be

TGF-P2. An 80 kDa latent TGF-B complex present in whey extract was identified and

is the first description of this size complex in a biological fluid. TGF-P was a

significant contributor to the BALB/C 3T3 bioactivity of acid treated whey extract.

However, neither TGF-B or any other growth factor known to be present in bovine milk

could account for all the BALB/C 3T3 bioactivity of whey extract. Epidermal growth

factor (EGF) has previously not been purified from bovine milk. In the current thesis,

an EGF-like molecule was identified in bovine whey extract and may be a major

contributor to the BALB/c 3T3 bioactivity of whey extract. Heparin affinity

chromatography showed that the EGF-activity of whey extract was a betacellulin-like

molecule.

The results of this thesis show bovine whey extract contain small amounts of active

growth factors and large amounts of latent mitogens that can be activated by acid

treatment. It is also concluded that in addition to the known levels of IGF, the major

growth factors in bovine whey are TGF-B and to a lesser extent PDGF. FGF appears to

be a minor bovine whey growth factor. Preliminary results show an EGF-like molecule

may be a major BALB/c 3T3 cell mitogen of whey extract.
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