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BACKGROUND

The mammary gland is responsible for producing milk in mammals. Producing a milk supply involves
significantly accelerated cell growth and differentiation. It is thought that alveologenesis, the process by
which milk-producing alveoli are made, occurs when alveolar progenitor cells differentiate into milk-
producing alveolar cells. Thus, promoting alveolar differentiation is important in increasing milk production.

Various industries, such as the dairy industry, may be interested in increasing milk production generally or
increasing milk production without the use of hormones.

TECHNOLOGY DESCRIPTION

To promote milk production, researchers at UC Santa Cruz have developed methods and compositions
that promote accelerated cell growth and differentiation. The methods and compositions include agents
that affect the disinhibitory signaling circuit ROBO2 —-|[ROBO1-|NOTCH4, a signaling circuit that affects the
number of alveolar progenitor cells that differentiate into milk-producing alveoli. For example, an agent
such as a ROBO1 extracellular domain can inhibit NOTCH4, thereby promoting alveologenesis. Also
included are related polypeptides, pharmaceutical compositions, antibodies, RNAI constructs, and
transgenic mammals.
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ROBO1 Extracellular Domain Fragments Increase Milk Production. (A-C) RT-qPCR shows significantly reduced expression of WAP (A), XDH (B) and CSN2 (C) in
mock-injected Robo1-/-bcompared to Robo1+/+ animals. There is significantly increased expression of WAP, CSN2 and a trending increase in XDH in Robo1+/+
animals injected with ROBO1 ECD-Fc (R1ECD). There is significantly increased expression of WAP, XDH and CSN2 in Robo1-/- animals injected with ROBO1
ECD-Fc (R1ECD). (D-H) Immunohistochemistry (D-G) and quantification (H) demonstrates a significant decrease in milk protein expression in the mock-injected
Robo1-/- mammary gland tissue compared to control Robo1+/+ tissue and significant increases in milk protein expression with the injection of ROBO1 ECD-Fc

(R1ECD) fragment into either Robo1+/+ or Robo1-/- animals. (SEM, *p< 0.05, **p< 0.01, ***p < 0.001).
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