
A research project for a senior undergraduate research student in Biology (Bio 440 or Bio 490) has
just come up, working with Dr Sweeney-Nixon (Biology) and Dr Fofana (Agriculture & Agri-Foods
Canada), September 2009 - April 2010.  The research is in the area of chemistry of functional foods
and their role in health.  This student project is designed for 4  year Biology majors th  with lab
research skills and interest in health sciences, nutrition, biochemistry and agriculture.

Title: Characterization of seleno-proteins and seleno-compounds in field crops.  

Background:
With an aging population and changes in eating habits and lifestyles, the incidence of chronic

diseases is increasing worldwide. In 2008, 166,400 new cases of cancers were diagnosed in Canada and
more than 5% Canadians have been diagnosed with diabetes. Generally, both cancer incidence and
mortality, and prevalence of diabetes are higher in Atlantic Canada, than the rest of the country
(www.cancer.ca, www.phac-aspc.gc.ca).  Despite progress achieved by conventional medicine in
fighting these diseases, prevention measures have become the top priority for consumers and the
public health systems [1].  Recently, increasing interest has been expressed in plant natural products as
preventative agents [2-4].  Plant antioxidant compounds fall into two broad classes, the polyphenolic
anthocyanins/flavonoids and the carotenoids, both abundant micronutrients in human and animal diets,
and evidence for their role in preventing chronic diseases is emerging [5, 6].  

Similar to plant polyphenols, selenium as a nutritional supplement shows promise in the
prevention of chronic diseases [7]. Selenium is essential for humans and animals [8, 9] and has been
found to be an effective antioxidant against aging [10], certain cancers [11], and arthritis [12]. 
Selenium deficiency can lead to heart disease, hyperthyroidism and a weakened immune system [13].
Selenium is provided to humans through the food chain by plants and is absorbed, metabolized via
sulphur assimilation pathways [14].  It is incorporated into the plant’s sulphur-containing amino acids
such as methionine, cysteine, and seleno-compounds including methylselenic acid.  However, Prince
Edward Island’s soil is low in selenium [15].  Thus, increasing the selenium level in field crops in PEI
and testing the interactive effects between seleno-compounds and other bioactive metabolites in chronic
diseases would be of high interest. To this end, we have been able to increase the total selenium
content in cereals, potato, soybean and flax, in field conditions, by 2-260 fold compared with control
conditions.  However, the proportion of selenium that is incorporated into proteins is unknown. 
This project will measure the selenium level found in seed proteins which have been digested and
analyzed by HPLC-ICP-MS [16].

Outline of work
1) Literature searching and writing of a research proposal.
2) Lab work: extract proteins from selenium-enriched and control seeds/tubers, and measure the
total selenium concentrations.
3) Dissemination results (written, oral presentation)

If you are interested in working on this research project, please apply by emailing msweeney@upei.ca. 
Describe your interest in this area, any research experience you have, and whether you want to be
considered for Bioloty 440 or 490. Please call 566-0633 for more information.

http://www.cancer.ca
http://www.phac-aspc.gc.ca
mailto:msweeney@upei.ca
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