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I recruited four students to participate in this research opportunity.  Two students were biology majors currently enrolled at the University of Nebraska at Omaha (UNO) and two had been taking classes at Metro Community College (MCC) but were going to transfer to UNO for the coming Fall, 2006 semester and major in biology.  The students at UNO were recruited from announcements made in beginning biology classes (BIOL I and BIOL II) and posters posted in Allwine Hall.  The students from Metro Community College were recruited through the assistance of David Reyes, scholarship coordinator at Metro Community College.  All four students had freshmen to sophomore status having completed one to two biology or chemisty classes.  I accepted these students based on their willingness and ability to meet the time commitments and grade standing.  I started my recruitment late in the spring semester and was happy to get four students of the desired grade standing.  The four students were given tuition remission for 3 credit hours of BIOL4050 Supervised Research in Biology
Research activities:  
The students meet in my research lab Monday through Friday from 9 AM until about 12 PM starting June 5, 2006 for six weeks with an optional seventh week.  We went seven weeks because some of the students were unable to make it every day due to work or class conflicts and because I was on vacation for a few days during the period.  The students were supervised by me and Suresh Kampalli, a current biology master’s graduate student in my lab.
The students participated in an ongoing research project I have recently begun to investigate the role of the chaperone SpcU in the secretion of the toxin ExoU of the bacterium Pseudomonas aeruginosa.  P. aeruginosa like many other bacterial pathogens can secrete certain toxins or effectors and translocate the toxins into cells of the host they infected by using a Type III secretion system.  Some of these toxins or effectors require a chaperone for efficient secretion and translocation.  The studies of chaperones in other organisms indicate that the chaperones bind to the toxin in the cytoplasm of the bacterial cell before secretion, but their exact mechanism of promoting secretion and translocation is not clearly understood.  Several different roles have been proposed for chaperones.  SpcU has been previously identified as a chaperone required for secretion of the P. aeruginosa toxin ExoU, but its mechanism of action has not been characterized.  To begin to characterize its role of SpcU, I wanted to identify the region of ExoU to which SpcU binds.  A previous study suggested that SpcU binds somewhere in the first 125 amino acids of 687 amino acid long ExoU protein.   To identify the regions of ExoU to which SpcU binds, the students did polymerase chain reactions (PCR) to clone the spcU gene and different portions of the exoU gene.  The students sequenced the amplified fragments to confirm that the correct DNA was generated.  The DNA fragments were cloned into plasmids that would allow us to test whether SpcU bound the ExoU fragments by using yeast two-hybrid system.  The yeast two-hybrid system allows one to test whether two protein interact by cloning their genes and expressing the two proteins in yeast cells.  We planned to mapped the region to which  SpcU interacts by testing its interaction with differet portions of the amino-terminal 125 amino acids of ExoU.
Results of their research efforts:

The students amplified via PCR spcU and six different fragments of exoU.  Each fragment of exoU encodes different portions of the first 125 amino acids of ExoU.  The students cloned each DNA fragment into a plasmid for doing the interaction test in the yeast two-hybrid system.  We first tested the interaction of SpcU with the largest portion of ExoU we cloned which encodes amino acids 8-125 of the ExoU protein.  We detected no evidence on interaction between SpcU and ExoU(8-106) with the yeast two-hybrid system.  The negative result does not exclude the possibility that SpcU interacts somewhere within the first 125 amino acids of ExoU as this is an artificial system and the fragment of ExoU we tested may not be stable or folded correctly.  The students did not have time to test any of the smaller fragments of ExoU we constructed.  These results were included in a poster presentation given by me or Suresh Kampalli at two different local meetings (see below).  I have included a copy of the Powerpoint slides that were used to construct the poster.  The results of these experiments and the results of a new paper have caused us to test the possibility that SpcU may interact with the C-terminus of ExoU, in addition to the amino terminus.  We are currently constructing a full length version of ExoU to see if we can detect any interaction with SpcU with the yeast two-hybrid system.
The students expressed to me that found this research experience valuable and would be interested continuing to participate in this research project or other research projects if their schedule would allow.  A big problem was that all the students had to work in order to pay tuition and living expenses and thus it was difficult for them to find time to work, take classes and participate in research activities.  One student, Andrew Dale, has continued to participate in this research project.  He helped initially as a volunteer and later I hired him as a student hourly off a grant I currently have.  
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