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A) Catalog Description of the Program:

The Biotechnology emphasis is designed to provide students with fundamental knowledge and laboratory skills in the conceptual and technical aspects of biological sciences that form the foundations of the field of biotechnology. This minor is specifically intended to help prepare students for laboratory technical careers in the rapidly expanding biotechnology and biopharmaceutical industries as well as for graduate/professional training in biotechnology, biomedicine, cell biology, physiology, genetics, biochemistry, molecular biology, microbiology and various healthcare-related professions.

B) Student Learning Objectives: 

The objective of the proposed biotechnology track within the biology major in the department of Biological Sciences is to better prepare UW-W students for jobs and graduate study in the biotechnology sector. The proposed coursework will emphasize the development of advanced theoretical understanding and technical skills. In addition to a basic understanding of the unity, diversity and classification of organisms, students who successfully complete the coursework in this minor will understand the essential principles of inheritance, prokaryotic and eukaryotic cell physiology, microbiology, and molecular biology. The laboratory component of the proposed coursework will allow students to learn and practice the following skills (1) Design of experiments and methods for effectively recording and organizing data. (2) Methods for preparation, sterilization and handling of complex solutions and buffers. (3) Aseptic technique and the propagation/ handling of cultured microorganisms and higher eukaryotic cells. (4) Methods for the extraction, quantitation, manipulation, cloning, and analysis of nucleic acids. (5) Methods for the extraction, quantitation, manipulation, and analysis of proteins. (6) Methods for manipulation and analysis of enzymes and enzyme kinetics. (7) Methods for manipulation and analysis of bioinformatics data. Integration of these methods in conjunction with course work designed to expose students to recent developments in the field will provide students with a thorough understanding of the vast possibilities in the field of biotechnology. This training track will greatly improve the competitiveness of our graduates in seeking industrial positions and/or graduate training in the Biotechnology and related fields.  

C) List of Courses for Biotechnology Emphasis (34 credits total):                                   

Courses for the Major

Biology 141 - Biology I: Plant Focus (4 cr) This course is one of the primary introductory courses for our majors and provides students with a basic understanding of plants and cellular level biological systems. The course is a prerequisite for all other courses in the major. 
Biology 142 - Animal Focus (4 cr) This course is the companion to the above course for our majors. The course provides an overview of animals and provides an understanding at the organismal level of biological systems. The course is a prerequisite for all other courses in the major. 
Biology 251 – Introduction to Genetics (4 cr) Provides a thorough understanding of inheritance and the basic behavior of the genetic material. The study of inheritance is one of the fundamental principles of biology. The course is a prerequisite for Animal/Plant Physiology, Microbiology, Molecular Biology, and Biotechnology Lab Methods II. 

Biology 253 Introduction to Cell Biology (3 cr) This course focuses on the principles of cellular structure and function: concepts that serve as the foundation upon which all upper division biotechnology-related disciplines are built. The course is a prerequisite for Animal/Plant Physiology, Microbiology, Molecular Biology, and Biotechnology Lab Methods II.

Biology 254 - Biotechnology Lab Methods I (1 cr) This course serves to introduce students to basic cell/molecular laboratory skills and provides training in the manipulation and analysis of cells and organelles using biochemical and cell biological methods. The skills developed in this course are required for success in upper division lab courses and for employment in the modern cellular/molecular level biology. The course is a prerequisite for Molecular Biology, and Biotechnology Lab Methods II.

Biology 311 - Microbiology (4 cr) This course surveys the structure, function, metabolism, and general biology of microorganisms. Laboratory exercises in the course emphasize techniques and instrumentation that are critical to the use of microbes in biotechnology. 

Biology 345/317 - Animal Physiology or Plant Physiology (4 cr) These courses substitute for each other in providing students with a thorough understanding of the processes and mechanisms used by animals/plants to control and coordinate activities at the level of organs and organ systems.

Biology 363 - Molecular Biology (3 cr) [REVISION of Biology 463] A lecture course designed to provide students with a detailed and comprehensive understanding of the structure, metabolism, and function of the hereditary material and the molecular processes whereby the genome controls the activity of the cell. The course also includes a survey and introduction to the modern methods of analysis used to conduct molecular-level research. The course is a corequisite for Molecular Biotechnology Lab Methods II. This is the capstone lecture course in the emphasis, designed to complete the students’ training in preparation for seeking employment or graduate school admission. 

* New Course  Biology 364 - Biotechnology Lab Methods II (cr 1) This course builds on the basic cell/molecular laboratory skills and learned in Biotechnology Lab Methods I and provides training in the manipulation and analysis of DNA, RNA as well as in the methods used in analysis of genomes, transcriptomes, and proteomes. The topics covered and skills developed in this course are of critical importance to students seeking employment or graduate training in the biotechnology sector. This is a capstone techniques course in the emphasis designed to round out the students’ set of scientific skills. 

630-390/400 Biology Colloquium (0.5 cr each) These courses expose students to current research in Biology and provide a broad perspective of the possibilities for work and study within the biological sciences.

Biology 257 (Intro to Ecology) or Biology 446 (Organic Evolution) (3 cr) At least one of these courses from the Ecology/Field Biology curriculum is required to round out a students’ training in biology by providing appreciation and perspective of life at the population level and above.

Unique Requirements   (Please note: The majority of students in this emphasis will take a Physical Sciences minor which incorporates the unique and recommended courses listed below).

Math 152 Elementary Functions (5 cr) or Math 243 Short Calculus for Business & Social Sciences (3 cr) or Math 250 Applied Calculus Survey for Business & Social Sciences  (5 credits) - These courses are fundamental to understanding mathematical properties and serve as a foundation for understanding mathematical explanations of biological processes, formulas, and theories. 
Chemistry 102/104 - General Chemistry (5 credits/semester) These courses comprise a basic introductory sequence that instructs students in the fundamental concepts of the discipline. 
Chemistry 251/261 - Introductory Organic Chemistry with Laboratory (5 cr) The course provides a comprehensive introduction to the chemistry of carbon compounds. It is important that students enroll in the laboratory section of the course to gain an understanding of the laboratory procedures and equipment used to investigate the molecules of life. 
Chemistry 252 Introductory Organic Chemistry (3 cr) - This is a continuation of the above lecture course. 
Biology 200 or 303 Writing in Biology or Planning & Presenting Biological Research (2 or 3 cr) These courses are designed to provide additional instruction in technical writing or in the quantitative analysis and interpretation of biological data.
Strongly Recommended
Physics 160-163 - General Physics (lecture + lab) series (10 credits) These courses provide students with a comprehensive introduction to the principles of mechanics, electricity, and thermodynamics that is essential for a complete understanding of the basic properties of matter and energy.

Chemistry 262 - Organic Chemistry II Lab (2 cr) Continuation of Chemistry 261 for students minoring in chemistry, physical sciences, or interested in gaining a more complete training in the analysis of carbon-based molecules.
Chemistry 456 – Biochemistry (3 cr) An important course providing detailed consideration of the chemical reactions and principles that govern cellular metabolic processes. 
D) Four-Year Plan of Course Offerings 

	
Term

	F 03
	S 04
	F 04
	S 05
	F 05
	S 06
	F 06
	S 07

	Biology I: Plant Focus (Bio. 141)
	x
	 
	 
	 
	 
	 
	 
	 

	Biology II: Animal Focus (Bio. 142)
	 
	x
	 
	 
	 
	 
	 
	 

	Introduction to Genetics (Bio. 251)
	 
	 
	x
	 
	 
	 
	 
	 

	Introduction to Cell Biology (Bio. 253)
	 
	 
	 
	x
	 
	 
	 
	 

	Biotechnology Lab Methods I (Bio. 254)
	 
	 
	 
	x
	 
	 
	 
	 

	Microbiology (Bio. 311)
	 
	 
	 
	 
	
	x
	 
	 

	Animal or Plant Physiology (Bio 345/317)
	 
	 
	 
	 
	x
	
	 
	 

	Molecular Biology (Bio 363)
	 
	 
	 
	 
	 
	x
	 
	 

	Biotechnology Lab Methods II (Bio. 364)
	 
	 
	 
	 
	 
	x
	 
	 

	Biology Colloquium 390/400
	 
	 
	 
	 
	 
	 
	x
	x

	Intro. to Ecology or Organic Evolution
	 
	 
	 
	 
	x
	x
	 
	 

	Writing in Bio. or Plan. Pres. Bio. Research (Bio. 200/303)
	 
	 
	 
	 
	x
	x
	 
	 

	General Chemistry (Chem. 102)
	x
	 
	 
	 
	 
	 
	 
	 

	General Chemistry (Chem. 104)
	 
	x
	 
	 
	 
	 
	 
	 

	Organic Chemistry I +lab (Chem. 251/261)
	 
	 
	x
	 
	 
	 
	 
	 

	Organic Chemistry II +lab (Chem. 252/262)
	 
	 
	 
	x
	 
	 
	 
	 

	Biochemistry (Chem. 456)
	 
	 
	 
	 
	 
	 
	 
	x

	General Physics I + lab (Phys 160/161)
	 
	 
	 
	 
	 
	 
	x
	 

	General Physics II + lab (Phys 162/163)
	 
	 
	 
	 
	 
	 
	 
	x

	Math 152 or 243 or 250
	x
	 
	 
	 
	 
	 
	 
	 

	Electives (GenEd & Major/Minor)
	x
	x
	x
	x
	x
	x
	x
	x


E) Assessment Plan for the Program
Assessment of the biotechnology emphasis will be integrated into the existing Biological Sciences departmental assessment plan.

F) Resources Needed to Support The Program

(Please Note: The present proposal is essentially a repackaging of existing courses. All of the courses, with the exception of the 1 credit  Biotechnology Lab Methods II lab course, are currently offered.)

Staffing: Present tenure-track Biological Sciences faculty including Drs. Olivier, Mesner, Waechter-Brulla, and Woller possess the necessary training, and expertise to teach the courses in the Biotechnology emphasis. Due to several recent faculty departures Biological Sciences is currently conducting a national search for a new tenure-track faculty member to teach genetics. The successful candidate in this search will simultaneously support the teaching of genetics to all biology majors and provide additional relevant expertise and staffing for courses in the biotechnology emphasis. Biological Sciences also plans a future search for a faculty member with expertise in immunology and/or biochemistry: disciplines that complement, support and strengthen the courses required in the emphasis proposed here.

Equipment/Infrastructure: Biological Sciences is presently well equipped to teach the courses required in the present proposal. Thanks to the strong and continuing financial support of the College of Letters & Science and the success of faculty in acquiring extramural equipment funding in recent years, the department presently possesses all of the key basic instrumentation required to provide thorough, contemporary training in biotechnology-related disciplines. In further support of the present proposal, Drs. Mesner and Olivier are submitting a Course, Curriculum and Laboratory Improvement (CCLI) grant proposal to the National Science Foundation (December 2002) seeking approximately $100,000 for the purchase of additional instrumentation to further improve student training in molecular cell biology and biotechnology. The addition/renovation of Upham Hall, which will expand and improve lecture rooms and lab facilities for all natural science students, will be especially beneficial to students in the biotechnology and cell/physiology degree tracks. 

Library Materials: Anderson library presently possesses adequate holdings of texts, monographs, and methods manuals as well as providing hardcopy and/or electronic access to most major professional journals of importance to undergraduate education in biotechnology. The faculty responsible for the biotechnology emphasis will continue to assist the library in broadening and strengthening its discipline-specific holdings by suggesting new titles for purchase or subscription.   
Budget: The present proposal will not significantly impact the department’s budget.
G) Student Need/Demand for the Program
During the last decade the number of industries that produce goods or services as a result of the manipulation of organisms or biological/biochemical processes or that work in support of biotechnology or biomedicine has grown explosively worldwide. Because of the rapid expansion and future potential of the biotechnology industry the job market demands for appropriately trained college graduates is large and growing. Recent graduates have thus far been successful in the biotechnology employment market, but the industries’ demand for more technically skilled and more appropriately trained graduates is growing rapidly. Given this shift in the industries’ demand criteria and UW-W’s unique location proximal to the biotechnology rich industrial centers of Madison, Milwaukee, and Chicago, we need to implement a new training track that will better prepare our students for future employment in biotechnology. We began to address this issue the spring of 2001 by offering a new course entitled Biotechnology Laboratory Methods (Biology 254). The course has generated great enthusiasm among students. Student evaluations of the course indicate that they feel they are receiving very valuable conceptual and technical training that will greatly enhance their overall education in life science and their prospects for employment or graduate/professional school acceptance. Indications of an expanding need for trainees with such preparation and strong support for our plans to expand biotechnology-oriented training opportunities for our students have come from both local scientific employers (such as the Madison-based biotech. company Genetic Visions, Inc.) and graduate schools (such as The Medical College of Wisconsin). The state of Wisconsin’s strong investment, and interest in biotechnology (e.g. UW Madison’s Biostar Biotechnology program which survived the recent state budget cuts) also serves as a compelling reason for expanding the mission of the Biological Sciences curriculum at UW-W. We firmly believe that the proposed new emphasis will simultaneously provide for substantial improvements in the employability of many UW-W biological sciences graduates while strongly bolstering the workforce upon which Wisconsin’s future as a leader in biotechnology is based. 

H) Relation of the program to other academic programs on campus, in the UW System, and 

     in the region.
In support of the mission of the UW-W college of L&S to “encourage the development of more career-oriented programs in the college” we have designed the biotechnology emphasis to provide interested students with “heightened scientific professional, and technological expertise” in keeping with UW system goals. This proposal is also in keeping with the goals of the department of Biological Sciences to prepare students for success in a global job market by offering targeted emphases in Biological Sciences that impart knowledge and foster development of skills requisite for successful careers in the biological sciences. A survey of Wisconsin colleges and universities indicates that, like UW-W, several institutions offer biology degree emphases in cellular and/or molecular biology or physiology. However, UW-River Falls and UW-Platteville are the only other institutions currently offering a degree track (major and minor, respectively) dedicated to training in biotechnology. UW-Milwaukee offers an undergraduate certificate program in the field and UW-Madison offers graduate training opportunities. Given the ongoing expansion of the biotechnology industry in the region, the country and the world and the projected workforce needs of the industry, the establishment of the degree track proposed here is essential to insuring a thorough and modern education that will maximize the employability and advanced training opportunities of interested students.

Note: You must receive approval from System to plan a new Degree/Major

*  See ACIS-1, Latest Revision
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