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Brief Summary of Proposed Program:

The School of Electrical Engineering and Computer Science and the Department of Environmental and Plant Biology are proposing a certificate program in bioinformatics.  The certificate program has been developed based on the reality that bioinformatics is an interdisciplinary undertaking.  Students will be given the opportunity to put together a set of courses reflecting the cross-disciplinary nature of the field, and the program will allow Ohio University the ability to more effectively market and deliver a high-quality program built on the faculty and curricular strengths currently existing in various departments.
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I. Need for the Certificate Program
In March of 2008, the state of Ohio selected Ohio University’s proposal to develop a statewide bioinformatics consortium.  As a result, Ohio University will receive funds for 30 scholarships per year for the recruitment of students to study bioinformatics.  The proposed certificate program is being developed to allow the students to have a specific plan of study and to provide them with recognition for acquiring the knowledge necessary to be a bioinformatics specialist.

The state of Ohio is providing funding for bioinformatics training to address critical issues.  The National Institute of Health Bioinformatics and Computational Biology Roadmap states that “today computation is at the heart of all leading edge biomedical science.”  

Bioinformatics, which combines biology with computer science, is one of the fastest growing disciplines in biological research and in computer science research today.  This discipline arose out of a need to rapidly expand and critique large volumes of biological data, especially in the area of genomics.  Modern biological and biomedical research involves a significant informatics component.  Traditionally, computer programmers have been educated in Computer Science, and biologists have been educated in Biological Sciences or Environmental and Plant Biology.  But, it is becoming increasingly evident that to meet the growing need for people working in biological research and industry, a plan of study that focuses on the interdisciplinary aspects of bioinformatics is crucial.  No single department can handle this demand. Thus, a certificate program in bioinformatics would make a natural advance in our educational programs.
For those in biology related majors, the program provides enough background in computer science for students to explore the extent of bioinformatics and gain employment or graduate opportunities in related fields.  The converse is true of computer science majors. They would have a sound enough background in biology to be able to productively work in the bioinformatics arena.

II.  Proposed Curriculum

The certificate program is designed to address a need for students to understand how computer programs can be used/developed to analyze the massive amounts of data currently being generated in almost all areas of biological study.  Students will be required to take a total of ~32 credit hours for the certificate. To accomplish this, the certificate curriculum will use a combination of existing courses.  No new courses are required for the certificate program. Courses are categorized in one of the four subject areas: biology, statistics, computation, and bioinformatics.
Required Courses

  I. Biology Requirements (choose one from each group)


     A. Genetics 

PBIO 330 Plant Genetics (5) or



BIOS 325 Genetics (5)

B. Cell Biology  


  PBIO 431 Plant Cell Biology (3) or


BIOS 320 Cell Biology (4)

    C.  Laboratory practicum 

PBIO 301 Lab CaMPP (3) or
BIOS 322 Animal Cell Biology Lab (2) or
BIOS 326 Laboratory Genetics (3)

II.  Statistics (choose one course)
PSY 221 Statistics for the Behavioral Sciences (5) or

MATH 250 Intro to Probability and Statistics (4) or 

EE 371 Applied Probability and Statistics for Electrical Engineers (4) or   
PBIO 415 Quantitative Methods in Plant Biology (4)

ChE 408 – Engineering Experimental Design (3)

III. Computation Requirements (take two courses)


CS 300 Introduction to Discrete Structures (5) and
either
CS 361 Data Structures (5) or 

MATH 387 Quantitative Foundations of Bioinformatics (4)
IV. Bioinformatics Capstone Courses 
PBIO/CS 416 Problem Solving using Bioinformatics Tools (4) and
CS 417 Programming in Bioinformatics (4)

The number of credit hours will vary slightly depending on the courses chosen by the student. Although ~32 hours of courses are needed to complete the certificate, many of the courses will satisfy major requirements, and the extra courses should amount to the equivalent of a minor.   For any biology major, roughly 16-20 hours of the core courses and 5 of the prerequisites would apply to the major.  The converse is true of the computer science majors with roughly 18-22 hours of core courses and 8 of the prerequisites satisfying major requirements.  Some of the courses would also satisfy Tier I and Tier II requirements. 
.
III.  Entrance Requirements and Expectations 
1.  Students will be accepted into the certificate program in bioinformatics if they have successfully completed (with a grade of ‘C’ or better) an introductory series in biology (PBIO 114 OR BIOS 170), in computer science (CS 240A and CS 240B) and in mathematics (MATH 263A OR MATH 266A).  The prerequisites are seen as necessary to identify students with a true interest and potential ability in bioinformatics: those who have a reasonable expectation of successfully completing the certificate. 
2. Students are expected to earn a 2.0 GPA overall and a 2.5 GPA in the required courses in order to receive the certificate.

3. Students will earn the Certificate in Bioinformatics upon completion of all of the required courses.

IV. Faculty expertise

The existing faculty at OU, in particular those affiliated with Computer Science, Biological Sciences, Biomedical Engineering, Environmental and Plant Biology and Mathematics are well qualified to participate in this certificate endeavor. 

V. New resources needed - None
 No additional faculty or infrastructure resources will be required to initiate the certificate. However, if the certificate becomes a popular option, it may be necessary to identify a part-time coordinator of the program.  
VI. Relation to Other Programs

The certificate is to be an “umbrella” program: it is not designed to replace any major or program currently in existence.  It fact, it should provide an excellent supplement to those students currently studying biology, biochemistry or computer science to broaden their educational and career prospects.   






