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PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
The objective of this proposal is to fully implement a program that integrates molecular forensics into the 
curriculum of two colleges at Cal Poly, from introductory through senior level, engaging students in a 
variety of classes and involving them in a large scale, on-going, real-world biotechnology research project. 
Specifically, this grant will provide the resources to ramp up the key data collection modules in 
introductory level Microbiology and Cell Molecular Biology courses, design and test modules for an upper 
division Bioinformatics course, and begin database design in an upper division Computer Science course 
while the faculty team seeks comprehensive support from NSF and other sources. 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
 Cal Poly is developing an integrated, multidisciplinary, undergraduate curriculum in molecular 
forensics to promote an undergraduate research community and prepare students for careers and graduate 
study in biotechnology and bioinformatics. The CSUPERB funds will be used to support a variety of 
genomic material collection activities. In introductory level laboratory modules students will isolate E. coli 
strains from their own bodies, amplify polymorphic regions of the genomes using PCR, and generate 
novel, strain-specific molecular signatures via pyrosequencing to distinguish the strains for the 
development of a microbial forensic database. A research student team will collect E. coli strains from a 
variety of fecal sources to extend the library. Computer Science students working with students in a 
Bioinformatics course will lay the groundwork for a unique database designed to house and search though 
these forensic data. These courses lay the foundation for a program in microbial forensics at Cal Poly that 
will lead students from the field, where E. coli is collected, to the laboratory, where the bacterial DNA is 
amplified and sequenced, to the computer, where the data will be evaluated, archived in a database and 
analyzed using software tools developed by the students. Each of the laboratory modules will engage 
undergraduates in applied, cutting edge research with broad potential in the areas of food and water safety. 
The W.M. Keck Foundation has provided funding to purchase four 24-well pyrosequencers that are mobile 
and capable of producing real-time DNA sequence data within classroom laboratory meeting periods. This 
project fosters an experimental mindset and provides a platform that will transform the way students 
experience the application of technology in scientific discovery. Through these collaborative laboratory 
classes, a database of E. coli strains from known sources and analytical software for working with it will 
be the developed to support other applied research directions in microbial source tracking investigations 
across campus and in the surrounding community. 
NON -TECHNICAL ABSTRACT: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference 
to the potential public benefits of the project for California.)         
 Cal Poly is developing an integrated, multidisciplinary, undergraduate curriculum in molecular 
forensics to promote an undergraduate research community and prepare students for careers and graduate 
study in biotechnology and bioinformatics. The CSUPERB funds will be used to support students from 
four departments (Biological Sciences, Chemistry and Biochemistry, Computer Sciences, Statistics) as 
they help develop laboratory activities where students will collect E. coli bacteria from human and 
environmental sources, obtain molecular fingerprints of these bacteria, build a unique database of these 
fingerprints, and statistically assess the accuracy of the data using cutting edge techniques and equipment. 
The W.M. Keck Foundation provided funding in 2010 to purchase modern DNA sequencers capable of 
easy use by students in the classroom to fingerprint the isolated bacteria. The full program’s curriculum 
will be delivered to over 1,000 students each year in courses that bridge two colleges (Sciences and 
Mathematics, Engineering) to combine analytical procedures from microbiology, molecular biology, 
bioinformatics, computing sciences, and statistics. This project fosters an experimental mindset and 
provides a platform that will transform the way students experience the application of technology in 
scientific discovery. The product of these collaborative laboratory classes will be a bacterial fingerprint 
database that will be used to the develop applied student research projects in food and water safety across 
the Cal Poly San Luis Obispo campus and in the surrounding community. 
  




