
View All Proceedings Next Conference Join NZSAP

New Zealand Society of Animal Production online archive
This paper is from the New Zealand Society for Animal Production online archive. NZSAP holds a regular

An invitation is extended to all those involved in the field of animal production to apply for membership of
the New Zealand Society of Animal Production at our website  www.nzsap.org.nz
 

 

The New Zealand Society of Animal Production in publishing the conference proceedings is engaged in disseminating

information, not rendering professional advice or services. The views expressed herein do not necessarily represent the views

of the New Zealand Society of Animal Production and the New Zealand Society of Animal Production expressly disclaims any

form of liability with respect to anything done or omitted to be done in reliance upon the contents of these proceedings.

This work is licensed under a  Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License.

You are free to:

      Share— copy and redistribute the material in any medium or format

Under the following terms:

     Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may

do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

     NonCommercial — You may not use the material for commercial purposes.

     NoDerivatives — If you remix, transform, or build upon the material, you may not distribute the modified material.

http://creativecommons.org.nz/licences/licences-explained/

 

http://www.nzsap.org/proceedings/browse
http://www.nzsap.org/conference
http://www.nzsap.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Proceedings of the New Zealand Society of Animal Production 1991, Vol 51 

BRIEF COMMUNICATION 

Lactation in transgenic mice expressing the ovine P-lactoglobulin gene 

C.J. WILDE, A.J. CLARK’, M. KERR, C.H. KNIGHT, M. McCLENAGHAN’ AND J.P. SIMONS’ 

Hannah Research Institute, AYR, KA6 5HL, United Kingdom. 

Keywords Trattsgenic, milk composition, /3-lactoglobulin, milk protein. 

225 

Milk protein composition can be altered by production 
of transgenic animals which express the inserted gene 
inmammarytissueandsecretethegeneproductinmilk. 
This technique has been used in attempts to induce 
synthesis and secretion of exogenous milk proteins 
(Simons et al., 1987), or to produce milk containing 
biologically-important non-milk proteins e.g. blood 
clotting factor IX (Clark et al., 1989). This technology 
offers the potential for radical manipulation of milk 
composition in dairy animals. However, in most cases 
the effect of gene insertion on lactational performance 
was not investigated fully. 

In this study we investigated the effect of 
expression and secretion of ovine-lactoglobulin (B- 
LG) on mouse mammary development and secretory 
activity. Transgenic C57BL/CBA mice from a line 
designated 45T.5 were used. These animals contained 
the entire ovine B-LG structural gene, and preliminary 
experiments indicated a high level of B-LG secretion 
(14-21% of total milk protein; Simons et al., 1987). 
Animals with litters of 8-l 1 pups were studied in their 

. first lactation, and compared with non-transgenic 
siblings fed and housed under the same conditions. 

Mammary DNA content and enzymic indices of 
’ cell differentiation were measured as descibed by 

Shipman et al. (1987). Tissue weight, DNA 
concentration and total DNA content were similar in 
transgenic animals and non-transgenic controls on day 
12 of lactation, indicating that B-LG expression had no 
effect on mammary growth. The total activities per cell 
of acetyl-CoA carboxylase, fatty acid synthetase, 
glucose-6-phosphate dehydrogenase and 
galactosyltransferas, which change in concert with the 
degree of secretory cell differentiation, were also not 

significantly different in transgenic and non-transgenic 
glands on day 12. 

Pup weight gain up to day 12 was similar in the 
two groups of animals, and this was confirmed by direct 
measurement of mouse milk yield by 3%0 dilution 
(Knight et al., 1986) between days 9 and 13 of lactation. 
Milk composition was unaffected by insertion of the 
foreign gene. Surprisingly, in view of the high level of 
B-LG expression (Harris et al., 1991), the milk protein 
concentration of transgenics was the same as that of 
controls (lOO.lf4.7mg/ml and 97.5f5.6 mg/ml 
respectively).ThissuggestedthatB-LG wassynthesised 
at the expense of other milk proteins. 

Ion exchangechromatography of transgenic milk 
proteins using an FPLC Mono-Q column (Pharmacia) 
and a gradient of 0 to 1 .OM- NaCl in lOmM-imidazole 
pH 7.0 confirmed previous estimates of B-LG in milk. 
The fraction containing the foreign protein constituted 
34&9.7% of total protein. Comparison of the relative 
concentrations of proteins in the other major peaks 
suggested further that B-LG secretion was not at the 
expense of one specific protein, but of endogenous milk 
proteins in general. 

Theseresults suggest thatexpression of a foreign 
protein in mammary tissue and its secretion in milk is 
not in itself sufficient to increase milk protein 
concentration. The mechanism by which B-LG 
suppressed the synthesis of endogenous milk proteins 
requires further investigation. It may be that the overall 
rate of milk protein synthesis may be determined by 
factors other than the relative abundance of their 
messenger RNAs, perhaps at the level of protein 
translation. 
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