Dr. Sandra Larson:  Molecular Physiology

Research areas in my laboratory:

· Elucidating the role(s) of epidermal growth factor in ovarian physiology

· Characterizing an epidermal growth factor binding protein

· Using mice as a model for heat-stress infertility

· Oocyte and sperm physiology

My research background:


My research interests are in the field of reproductive physiology.  As a physiologist, I am interested in using a variety of molecular biology and biochemical techniques to gather information at a molecular level to answer questions relating to physiology at the level of the organism.  My research training has encompassed large-scale endocrinological studies of early pregnancy in dairy cattle, in vitro maturation and fertilization of bovine oocytes, and cloning and sequencing several genes that code for proteins responsible for maternal recognition of pregnancy in ruminants.  Current research methods used in my laboratory range from protein biochemistry, cell culture experiments, whole animal studies, and will soon include gene expression and cloning experiments.

Research project descriptions:

EGF in ovarian physiology:  Epidermal growth factor (EGF) stimulates proliferation and differentiation of ovarian granulosa cells in numerous mammalian species.  EGF also stimulates the resumption of meiosis in oocytes that is necessary for complete maturation of the oocytes in preparation for fertilization.  Inappropriately high levels of EGF or stimulation of EGF receptors is also common in several forms of ovarian cancer.  Experiments in my laboratory investigating the role of EGF in ovarian physiology include collecting and culturing granulosa cells from bovine ovaries and evaluating rates of proliferation and expression of specific genes via cell proliferation assays and immunocytochemistry.  Similar experiments may also be carried out with ovarian cancer cell lines.  We are also able to collect oocytes from the ovaries and mature them in vitro to examine effects of EGF or other growth factors or hormones on oocyte maturation in vitro.  I have recently gained access to a source of bovine sperm, which opens the possibility of some in vitro fertilization or early embryo culture experiments.

EGF-binding proteins:  During my graduate studies, I isolated a protein from bovine ovarian follicles, based on its ability to bind epidermal growth factor (EGF), and in initial experiments addition of the binding protein (EGF-BP) enhanced the activity of EGF.  I have continued to characterize this protein and am making efforts to determine the identity of the protein and its gene sequence.  Experiments with EGF-BP’s include the isolation and purification of the protein, and testing it in a variety of cell-based assays in combination with EGF to validate the earlier observations.  A new approach to this line of research will include cloning and sequencing the bovine EGF receptor and using PCR-RACE to find any RNA transcripts of soluble EGF receptors (sEGF-R).  sEGF-R have been cloned and sequenced from mice and humans, and some that have been described are similar in size to EGF-binding proteins isolated in my laboratory.


Heat stress infertility:  Another area of interest is the effect of heat stress on oocyte development within the ovary.  Heat stress can be a major factor in reducing fertility in dairy cattle, particularly in the Southeast.  I use mice as an experimental model to investigate this problem, maintaining mice in our environmental chambers at room temperature and ~35C, and collecting the ovaries and oocytes to evaluate any differences in the number of oocytes produced and whether they can be fertilized.  Future experiments will also examine whether differential gene expression occurs between the two temperature regimes.

Oocyte and sperm physiology:  I have broad interests in this area, and am open to working with students to design experiments examining gametes.  One possible area I am starting to explore is evaluating effects of water contaminants on fish sperm development and motility.

