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 Recently, a knew field has opened up in drug development where special strains of yeast 
are used to produce pharmaceuticals and precursors to certain drugs. Researchers can modify the 
DNA in the yeast, and as a result cause the yeast to perform chemical reactions that create and 
amplification the drug molecules. Just recently, in 2015, researchers in the Smoke lab at Stanford 
University have created a strain of genetically engineered yeast that can convert sugar into 
thebaine, a molecule required to make morphine and other strong painkilling drugs. Smolke’s 
team says that by tweaking the metabolism of yeast, medicinal chemists may be able to produce 
more effective, less addictive versions of painkillers. Phosphate is a very key molecule in 
enzymatic reactions and intracellular metabolic pathways. Therefore, regulating the balance of 
inorganic phosphate in yeast can be critical when developing methods to synthesize drugs using 
yeast. My project investigates the role of one protein involved in the phosphate transport 
pathway in yeast. By learning more about its function, scientists could potentially make great 
advancements on drug development and amplification in yeast. 

 Although the exact function of the protein, called PHO88, in yeast is unknown, research 
indicates that it may have an effect on the positive and negative regulation of the phosphate 
uptake pathway. Regulation of this pathway changes in response to different concentrations of 
phosphate in the environment inside and outside of the yeast cell. When researchers studied yeast 
with both the Pho86 and Pho88 genes knocked out (dysfunctional), they found that these mutated 
yeast expressed higher levels of other phosphate transport genes when phosphate levels were 
high (Yompakdee et.al. 1996). This response is the opposite of what occurs in normal yeast cells, 
and is the key piece of literature that suggests Pho88 may function to regulate other phosphate 
transport genes. This is the theory that I will be investigating through the various experiments in 
my final project. By looking at the levels of phosphate genes under each various conditions, and 
when Pho88 is present vs. absent, I can infer information about its regulatory role. In addition, I 
will investigate protein-protein interactions of PHO88 to see if it functions with other molecules 
to illicit a response in the cell.


