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PROPOSAL – 1

NEW CERTIFICATE OR DEGREE PROGRAM

1. PROPOSED PROGRAM TITLE:  
BACHELOR OF SCIENCE IN 







BIOTECHNOLOGY
 2.  CIP CODE REQUESTED:  26.0101
 3.  CONTACT PERSON
   
Name


Dr. Thomas Risch, Chair




Name of Institution
Arkansas State University

Address:  

Department of Biological Sciences, 
College of Science and Mathematics

Arkansas State University, P.O. Box 599, 
State University, AR 72467




E-mail Address
trisch@astate.edu



Phone Number
870.972.3333
 4.  PROPOSED STARTING DATE
August 15, 2013
 5.  PROGRAM SUMMARY
Biotechnology training is fundamental to many careers in today’s knowledge-based economy and focuses on the interfaces among applied biology, bioinformatics, chemistry, agriculture, and medicine.  There is an increasing need for professionals to be trained in necessary laboratory skills required for employment by molecular biology and biotechnology intensive companies. According to the most recent U.S. Department of Labor statistics, there has been a projected increase of 28% in the demand for biotechnicians over the decade of 2004 to 2014. Arkansas State University-Jonesboro (ASU) is uniquely located and positioned to promote economic development in biotechnology industries in northeast Arkansas and the lower Mississippi Delta.  This program addresses the growing demand for a highly skilled biotechnology workforce. The B.S. Biotechnology program integrates classroom instruction with an intensive laboratory experience focused on techniques and acquisition of hands-on skills required by a professional biotechnologist.  For the past three years, Arkansas State University has offered the P.S.M.  Biotechnology degree, which dovetails nicely with the implementation of this program.
The goals of the program are to:  ensure students master the theoretical concepts and technical skills needed by the linked disciplines of chemistry, biology, and agriculture; foster a team approach to performing research; place students in an internship in which the skills they have acquired are demonstrated at a work place and their skill set is enhanced and expanded; and ensure students compete successfully for quality technical and/or research positions in Academia, industry and government. 

Curriculum Additions and Modifications:  There are three curricular modifications required for the development of this program.  One modification is the changing of existing 6000 level (graduate student enrollment only) courses to double numbered 4000/5000 level courses (undergraduate and graduate student enrollment).   A second modification is the addition of a combined lecture and laboratory course in Molecular Biology at the 4000/5000 level. Third, is the addition of a capstone entrepreneurial course entitled Entrepreneurship in Biotechnology.
Existing degree programs that support the proposed program:  Several graduate research programs interface well with this proposed program. Research programs often use technically trained undergraduates.  Included among these graduate programs are the P.S.M. in Biotechnology, an interdisciplinary Ph. D. program in Molecular Biosciences (MBS), initiated in 2005, the Arkansas Biosciences Institute, created as the major research component of the Tobacco Settlement Proceeds Act of 2000, Environmental Sciences Ph.D. and M.S. programs, the M.S. Biology and M.A. Biology programs, and the M.S. program in Chemistry.  Similar to several of the mentioned graduate programs, the B.S. Biotechnology will be an interdisciplinary program integrating the knowledge and technical skills of several disciplines. 
The proposed program complements a long-term strength of the Department of Biological Sciences, 
the B.S. Biology, Preprofessional Emphasis.  Second, the B.S. and B.A. degrees in Chemistry 
integrate well with the Biotechnology curriculum.  Third, the College of Agriculture has degree paths such as Technology and Food Science, which have a strong Biotechnology focus.  Research and teaching strengths of faculty associated with these graduate and undergraduate programs will provide a framework from which this proposed program will grow.  
 6.  NEED FOR THE PROGRAM
There is an increasing need for professionals to be trained in necessary laboratory skills required for employment by molecular biology and biotechnology intensive companies.  According to the most recent U.S. Department of Labor statistics (www.bls.gov), there will be a projected increase of 28% in the demand for biotechnologists 2004 – 2014.  In an economy with shrinking employment opportunities this is a growth industry.  

There are 500 undergraduate majors within the Department of Biological Sciences.  Of those, approximately 75% enter with a Preprofessional emphasis.  Often, skill sets of entering students do not match a health professional career, and these students often perform biochemical research.  This program offers those students, entry level students, and others within the region to enter a career path with high growth potential.

Few programs exist nationally to supply the need for biotechnologists, and there are no programs in Arkansas.  The institution closest to ASU that offers a program similar to the one we propose, yet is a graduate program, is greater than 300 miles in distance (Middle Tennessee State University).  The strong agricultural base of our region and local research makes our program and market unique.  ASU is currently providing a Master’s level program in Biotechnology.  That said, many jobs do not require the additional training of a Master’s degree.  Qualified locally trained American employees are in high demand.  For example, of 24 researchers and technicians in the Arkansas Biosciences Institute (ABI) facility on our campus, 14 are of international descent. To further illustrate this shortage of American professionals, in a recent post-doctoral search, out of 10 applicants for an ABI position, only one applicant was from the United States.  In an economic period of declining American employment, biotechnology-related jobs represent a growth industry.  

 7.  CURRICULUM OUTLINE
Admission Requirements:  Each applicant must be accepted into the ASU-J program.  Requirements for unconditional admission have been elevated in the past several years to an ACT score of 21 with a high school grade point average of 2.75.  TOEFL scores will be required for international applicants, with a minimum IBT score of 79.  
Program of Study: All candidates for the BS- Biotechnology degree will be required to complete the core and elective courses, or their equivalent, as directed by the Program Director.  The Director may alter or require additional academic work as he/she deems appropriate.  

The curriculum will include 120 academic credits over 4 years, including two intensive laboratory methods courses and a directed study working with a researcher in the field.  Directed studies will be focused on intensive training and application of skills acquired in technique laboratories.  An analysis of a Biotechnology company and a specific product line will be completed during the Senior year, culminating with a presentation of those findings.  Core courses will be required of all students.  Elective courses may be tailored to the individual needs, career goals, and scheduling of the student. Table 1 provides an outline of required core courses and available electives.

Table 1: Core and Elective Courses for the BS-Biotechnology Degree

	Required Courses: 70 Credit Hours

	Course Number
	Name
	Credit Hours

	BIO 2013
	Biology of the Cell
	3

	BIO 2011
	Laboratory for Biology of the Cell
	1

	BIO 2042
	Biotechnology in a Global Society
	2

	BIO 3013
	Genetics
	3

	BIO 3011
	Laboratory for Genetics
	1

	BIO 4104
	Microbiology
	4

	BIO 4164
	Molecular Biology
	4

	BIO 4053
	Applications in Biotechnology
	3

	BIO 4133
	Cell Biology
	3

	BIO 4131
	Laboratory for Cell Biology
	1

	BIO 4063
	Biosafety and Ethics in Research
	3

	BIO 4152
	Laboratory in BioTechniques I
	2

	BIO 4154
	Laboratory in BioTechniques II
	4

	BIO 4033
	Bioinformatics and Applications
	3

	CHEM 1013
	General Chemistry I
	3

	CHEM 1011
	General Chemistry I Lab
	1

	CHEM 1023
	General Chemistry II
	3

	CHEM 1021
	General Chemistry II Lab
	1

	CHEM 3103
	Organic Chemistry I
	3

	CHEM 3101
	Organic Chemistry I Laboratory
	1

	CHEM 3113
	Organic Chemistry II
	3

	CHEM 3111
	Organic Chemistry II Laboratory
	1

	CHEM 4243
	Biochemistry
	3

	PHYS 2054
	General Physics I
	4

	PHYS 2064
	General Physics II
	4

	MATH 3233
	Applied Statistics I
	3

	MATH 2194
	Survey of Calculus
	4

	Elective Courses: 13 Credit Hours

	BIO 1303/1301

BIO 1503/1501
	Biology of Animals and lab OR 

Biology of Plants and Lab
	4

	MGMT 3123 or 3183
	Principles of Management OR Entrepreneurship
	3

	BIO 4103 or 4113 
	Virology OR Immunology
	3

	BIO 5123 or 
AGRI 4523
	Human Genetics or Agricultural 
and Industrial Biotechnology 
	3


Required course descriptions: The following required courses have been submitted for approval through the university curriculum process.  Each is a renumbering of a previously approved course at the 6000 level to a 4000/5000 level.  Courses not listed below are presently being taught at ASU-Jonesboro.
BIO 4063 Biosafety and Ethics in Research 

Biosafety in the workplace, including chemical and radiation safety.  Examination of moral and ethical issues in the laboratory and in research, including the concepts of transgenics, intellectual property and writing in research.  Lecture three hours per week. Prerequisites, BIO 2013.  Fall.
BIO 4152 Laboratory in BioTechniques I 
Laboratory techniques in protein chemistry and analytical techniques. Techniques also include a variety of chromatographic methods, electrophoresis, UV-vis spectroscopy and radiochemistry. Laboratory 4 hours per week. Prerequisites, BIO 4164.  Spring.
BIO 4154 Laboratory in BioTechniques II 

Laboratory techniques in DNA/RNA isolation, analysis and applications, including PCR, reverse transcriptase PCR, recombinant DNA and the production of gene expression products. Laboratory 8 hours per week. Prerequisites, BIO 4152.  Fall. 
BIO 4033 Bioinformatics and Applications 
Provides a basic understanding of computational methods used in bioinformatics, including hands on training to access and use biological data sources to analyze nucleotide amino acid sequences and three dimensional atomic structures of proteins, nucleic acids allowing interpretations of biological processes.  Lecture three hours per week. Prerequisites, BIO 3013.  Spring.

The following required courses have been submitted for approval through the university curriculum process.

BIO 2042 Biotechnology in a Global Society 
An introduction to the world-wide impact of biotechnology, including applications to plants, animals, and microorganisms. Introduce and explore basic concepts of genetic engineering, scientific and ethical issues, and public concerns related to biotechnology.  Lecture two hours per week. Prerequisites, none.  Spring.

BIO 4053 Applications in Biotechnology 
A capstone course which focuses on real world applications of biotechnology presented as case studies and utilizing current literature reviews. Medical, agricultural, environmental and industrial biotechnology and their ethical, legal and social implications covered. Prerequisites, BIO 3013.  Spring.

The following required course is being considered by the departmental curriculum committee and will be submitted next year for approval through the university curriculum process.

BIO 4164  Molecular Biology

Proposed curriculum structure for the four-year program:

	Degree Title

	Arkansas State University - Jonesboro

	Bachelor of Science 

	Major:  Biotechnology

	 



	Students requiring developmental course work based on low entrance exam scores (ACT, SAT, ASSET, COMPASS) may not be able to complete this program of study in eight (8) semesters.  Developmental courses do not count toward total degree hours.  Students having completed college level courses prior to enrollment will be assisted by their advisor in making appropriate substitutions.   In most cases, general education courses may be interchanged between semesters.    A minimum of 45 hours of upper division credit (3000-4000 level) is required for this degree.  Mandatory state and institutional assessment exams will be required during your degree program.  Failure to participate in required assessments may delay graduation.

	Year 1
	 
	Year 1

	Fall Semester
	 
	Spring Semester

	Course No.
	Course Name
	Hrs
	Gen Ed
	 
	Course No.
	Course Name
	Hrs
	Gen Ed

	BIO 1013
	Biology Making Connections
	3
	
	
	BIO 2042
	Biotechnology in a Global Society
	2
	

	BIO 1303 or 1503
	Biology of Animals or Biology of Plants
	3
	X
	
	ECON 2333
	Economic Issues and Concepts
	3
	X

	BIO 1301 or 1501
	Biology of Animals or Biology of Plants Lab
	1
	X
	
	CHEM 1023
	General Chemistry II
	3
	

	ENG 1003
	Composition I
	3
	X
	
	CHEM 1021
	General Chemistry II Lab 
	1
	Xgri4133hipso a person of high integrity.  He has and will continue to represent our university in a most professional manor.  e

	CHEM 1013 
	Chemistry I
	3
	X
	
	ENG 1013
	Composition II
	3
	X

	 CHEM 1011
	 Chemistry I Lab
	1
	X
	
	MATH 2194
	Survey of Calculus 
	4
	X

	Total Hours
	 
	14
	 
	 
	Total Hours
	 
	16
	 

	Year 2
	 
	Year 2

	Fall Semester
	 
	Spring Semester

	Course No.
	Course Name
	Hrs
	Gen Ed
	 
	Course No.
	Course Name
	Hrs
	Gen Ed

	BIO 2013
	Biology of the Cell
	3
	
	
	BIO 3013
	Genetics
	3
	

	BIO 2011
	Biology of Cell Lab
	1
	
	
	BIO 3011
	Lab for Genetics
	1
	

	CHEM 3103
	Organic Chemistry I
	3
	
	
	CHEM 3113
	Organic Chemistry II
	3
	

	CHEM 1021
	Organic Chemistry I Lab
	1
	
	
	CHEM 3111
	Organic Chemistry II  Lab
	1
	

	PHYS 2054
	General Physics I
	4
	
	
	PHYS 2064
	General Physics II
	4
	

	BIO 4063
	Biosafety and Ethics in Research
	3
	
	
	
	Social Science
	3
	X

	Total Hours
	 
	15
	 
	 
	Total Hours
	 
	15
	 


	Year 3
	 
	Year 3

	Fall Semester
	 
	Spring Semester

	Course No.
	Course Name
	Hrs
	Gen Ed
	 
	Course No.
	Course Name
	Hrs
	Gen Ed

	BIO 4104
	Microbiology 
	4
	
	
	BIO 4152
	Laboratory in Biotechniques I 
	2
	

	BIO 4164
	Molecular Biology 
	4
	
	
	BIO 4053 
	Applications in Biotechnology
	3
	

	CHEM 4243
	Biochemistry
	3
	
	
	BIO 4033
	Bioinformatics and Applications 
	3
	

	STAT 3233
	Applied Statistics I
	3
	
	
	BIO 4133
	Cell Biology
	3
	

	SCOM 1203
	Oral Communication
	3
	X
	
	BIO 4133
	Cell Biology Lab
	1
	

	
	
	
	
	
	
	Humanities
	3
	X

	Total Hours
	 
	17
	 
	 
	Total Hours
	 
	15
	

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Year 4
	 
	Year 4

	Fall Semester
	 
	Spring Semester

	Course No.
	Course Name
	Hrs
	Gen Ed
	 
	Course No.
	Course Name
	Hrs
	Gen Ed

	BIO 4154
	Laboratory in Biotechniques II
	4
	
	
	MGMT 3123 or 3183
	Principles of Management or Entrepreneurship
	3
	

	BIO 5123 or 

AGRI 4523
	Human Genetics or Agricultural 

and Industrial Biotechnology
	3
	
	
	BIO 403V
	Special Problems in Biology
	3
	

	
	Elective
	3
	
	
	BIO 4103  or 4113
	Virology OR Immunology
	3
	

	
	US History (to or since 1876) or American Government
	3
	x
	
	
	Fine Arts Elective
	3
	X

	
	Elective
	3
	
	
	
	
	
	

	Total Hours
	 
	16
	 
	 
	Total Hours
	 
	12
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total Jr/Sr Hours
	53
	 
	 
	Total Degree Hours
	120 

	 
	 
	 
	 
	 
	 
	 
	 
	 


Research Experience: The directed laboratory research will take place during the senior year.  Students will be placed at one of several research laboratories on or off-campus.  Each student will have a researcher assigned to mentor him or her at the supervising institution.  The employer will provide a written evaluation of the student’s performance to the instructor of record at the end of the program.  Students will be required to maintain a daily journal which must be submitted with approval by the supervising agency.  
The goals of the program are to:  ensure students master the theoretical concepts and technical skills needed by the linked disciplines of chemistry, biology, and agriculture; foster a team approach to performing research; and ensure students compete successfully for quality technical and/or research positions in Academia, industry and government.   

Goal 1:  Ensure students master the theoretical concepts and technical skills needed by the linked disciplines of chemistry, biology, and agriculture.   

Goal 1 Objectives:

•
All students will successfully complete an interdisciplinary core curriculum and complementary elective courses.

•
All students will be placed in a research environment with a faculty or off-campus mentor.

Goal 1 Performance Measures:

•
Count the number of students who successfully complete the program.

•
Monitor student grades (as a measure of achievement).

•
Monitor course effectiveness using student evaluations both during their time in the program and after they have graduated from the program. 
Goal 2:  Foster a team approach to performing research.  

Goal 2 Objectives:

•
All students will participate in a research experience.

•
All students will be assigned a research mentor and be placed on a research team.

Goal 2 Performance Measures:

•
Monitor student-mentor research collaborations via research logs and interviews with students and mentors.

•
Survey students and their mentors following the BioTechniques I and II courses to determine their perceptions of the effectiveness of group-based research.  

•
Examine the scores and results of final research presentations by the research teams following the BioTechniques I and II courses.

Goal 3:  Ensure students compete successfully for quality technical and/or research positions in    Academia, industry and government.  

Goal 3 Objectives:  

•
All students will participate in career development activities (e.g., seminars, career fairs with industries, and career counseling).

•
All of program graduates will be placed in a technical or research position within six months of graduation.

Goal 3 Performance Measures:

•
Maintain record of career development activities offered and student attendance records.

•
Monitor the employment of students upon graduation from ASU using methods such as Facebook and e-mail correspondence.

•
Monitor the advancement of students in industry (e.g., through email).

•
Compare salaries of BS-Biotechnology program graduates to regional and national averages.

Student Evaluation:  Grading for courses will be based upon performance in exams, demonstration of laboratory skills, completion of written assignments and classroom participation.  Criteria used will be course-specific.  
Assessment of directed study research will be ongoing.  Each student will have a researcher assigned to mentor him or her.  The researcher will provide a written evaluation of the student’s performance to the instructor of record at the end of the program.  Students will be required to maintain a daily journal which must be submitted with approval by the supervisor.  
Assessment of individual courses will be continuous.  The departmental online course evaluation form is attached.
 8.  FACULTY
List the names and credentials of all current faculty in the proposed program.

Cramer, Carole, Ph.D. (University of California - Irvine) Professor of Biology and Agriculture, 
Executive Director ABI – ASU
         Dolan, Maureen, Ph.D. (University of Florida) Associate Professor of Biological Sciences

Gilmore, David F., Ph.D. (University of Connecticut), Assistant Professor of Environmental 
Biology



Grippo, Anne A., Ph.D. (University of North Carolina–Chapel Hill), Associate Professor of 
Biology

Grippo, Richard S., Ph.D. (The Pennsylvania State University), Professor of 
Environmental Biology

Hood, Elizabeth, Ph.D. (Washington University), Lipscomb Distinguished Scholar, College of 
Agriculture
         Huang, Xiughen, Ph.D. (Texas A&M University), Associate Professor of Computer Science
Ingram, Debra, Ph.D. (University of Memphis), Associate Professor of Mathematics and Statistics
Johnson, Ronald L., D.A. (University of Northern Colorado), Professor of Zoology, – Assistant 
Chair, Department of Biological Sciences

Lorence, Argelia, Ph.D. (Universidad Nacional Autónoma de México), Associate Professor in 
   Metabolic Engineering, Arkansas Biosciences Institute and Department of Chemistry and 
   Physics
Marsico, Travis, Ph.D. (University of Notre Dame), Assistant Professor of Biological Sciences
Medina-Bolivar, Fabricio, Ph.D. (Pennsylvania State University), Research Associate Professor of 

   Plant Metabolic Engineering, Arkansas Biosciences Institute and Department of Biological 
   Sciences
Medrano, Giuliana, Ph.D. (Cayetano Heredia Peruvian University), Research Assistant Professor
Phillips, Greg, Ph.D. (University of Kentucky) Professor of Plant Biotechnology

Rolland, Virginie, Ph.D. (University of Paris VI) Assistant Professor of Biological Sciences

Savary, Brett, Ph.D. (Pennsylvania State University), Associate Professor of Protein Chemistry

Srivatsan, Malathi, Ph.D. (All India Institute of Medical Sciences), Associate  Professor of Biology

Tunno, Oscar F., Ph.D. (Clemson University), Assistant Professor of Mathematics and Statistics
Xu, Jianfeng, Ph.D. (Dalian University of Technology), Assistant Professor in Arkansas 
Biosciences Institute and College of Agriculture & Technology

Yu, Shiguang, Ph.D. (Shandong University), Assistant Professor of Arkansas Biosciences Institute 
   and Department of Biological Sciences
Zhou, Guolei, Ph.D. (Totton University), Assistant Professor of Biological Sciences
Please see attached CVs in Appendix C for teaching faculty.

 9.  DESCRIPTION OF RESOURCES                                                                             

Faculty Resources:  This will be an interdisciplinary program, drawing on the strengths of faculty across several departments and colleges.  Existing courses supporting other programs will provide the framework of this program.  Faculty involved in this program have a commitment to staying current within their disciplines (see attached CVs and #8 above).

Library Resources: Existing library resources have been supporting ongoing MS programs in biology, agriculture and chemistry in addition to Ph.D. programs in Environmental Sciences and Molecular Biosciences.

A keyword search of the Dean B. Ellis Library catalog using the word biotechnology returns 867 book titles, with a good number of those titles being e-books.  This represents a four-fold increase over a similar search performed five years ago.
The Dean B. Ellis Library has subscription based access to several thousand current journals and periodicals, with hundreds of these journals having possible subject-specific relevancy to students in a Professional Science Masters in Biotechnology.

The Library currently subscribes to more than 100 online databases covering all academic disciplines.  In addition to major full-text databases with relevancy for all graduate students, such as Dissertations & Theses full-text (formerly Dissertation Abstracts) and LexisNexis Academic, the Library also maintains subscriptions to relevant subject-specific databases, including Biological Abstracts, SciFinder Scholar (Chemical Abstracts), Web of Science, and more than 300 full-text journals through OvidSP, ScienceDirect, and Wiley InterScience.  A full list of all subscribed Library databases may be found at: http://www.library.astate.edu/databases/journalDB/DatabaseListing.cfm.  
All of the Library’s online subscribed content is available to students and faculty off-campus via access through the library’s proxy server.

Unlimited interlibrary loan services to faculty, staff, and students are subsidized by the Dean B. Ellis Library, so that virtually 100% of all interlibrary loan requests are completed at no cost to faculty, staff, or students.  This assures faculty and students unfettered access to the resources they need, even if they are neither held inside the Library nor available through our subscribed online content.  Approximately 98% of all requested journal articles are delivered to the requesting patron electronically, and the majority of these articles are available within three days of request submission.  
Through the Library’s formula-based allocations to all academic departments, faculty select books, journals, and databases for purchase or subscription in their areas of subject expertise.  Graduate student credit hour production, graduate degrees awarded, and the number of FTE faculty in each department are some of the major factors in the allocation formula.  As new programs enroll students and those students earn their advanced degrees, the Library collection development allocation to the department which houses that degree program will increase proportionally.
Facilities and Equipment: 

Laboratory: The Laboratory Sciences buildings and the ABI facility, opened in the fall of 2004, provide ample instructional and research opportunities to support students in the BS-Biotechnology program.  The Laboratory Sciences buildings (160,000 sq. ft.) house the departments of Biology and Chemistry and Physics and the College of Engineering.  Research and instructional equipment allows for quality training in molecular and cellular biology.  The main campus has newly renovated instructional labs in cell and molecular biology, in addition to an instructional room dedicated to the biotechnology program (1200 sq. ft.).  Recently acquired equipment includes electrophoretic apparatus, high speed and table top centrifuges, an imaging system, blotting apparatus, thermal cyclers, uv vis spectrophotometer, transilluminators, speed vac, CO2 incubator, and typical molecular laboratory equipment.  Additionally, a common use molecular biology lab has recently been renovated.  

The ASU-ABI facility is a 88,000 sq.ft. state-of-the-art research building and over $4,000,000 in new equipment, has the capacity to house 16-20 faculty/research groups, plus laboratory “flex space” to support specific projects and shared equipment, including graduate student team research and instructional support areas.  Support facilities within these buildings include two dedicated clean rooms for plant transformation and propagation, two dedicated mammalian tissue culture clean rooms, growth chamber room, cell shaker room, walk-in growth chambers, rooftop greenhouses and headhouse, chemical storage, small animal care facility, animal housing rooms, animal procedure rooms, variety of analytical instruments including all DNA, RNA and protein analyses, a computer laboratory, variety of centrifuges, imaging instruments, microscopy facilities including STEM and SEM electron microscopes and confocal imaging, centralized dishwashing and autoclaving, etc.  

Animal Cell Culture Facilities in ABI include two clean rooms with laminar flow hoods, CO2 incubators, roller-bottle systems, centrifuges and microscopes and adjacent support room for storage of media, dedicated refrigerators, and N2 cell storage.  An adjacent immuno/cell biology suite is under development with BD FACSCaliburTM flow cytometer and BioRad BioPlex multiplex bead array system in place and a proposal for a cell sorter and advanced confocal microscopy system got funded recently and will be in place shortly. .  An additional clean room is housed within the animal care facility to facilitate establishing primary cultures.  

The Small Animal Facility in ABI is a 3,800 ft2 complex that includes a gowning area, surgery and surgery prep room including anesthesia machines, large automatic cage-washing systems, five animal housing rooms (quarantine room, 2 rat rooms, 2 mice rooms), and two procedures rooms (one outfitted for primary cell culture).  Initial outfitting provides individually vented high-density caging systems with a capacity of more than 800 mice and 800 rats in addition to the quarantine area (NIH Animal Welfare Assurance #A4506-01). Cages fitted for input/output assessment, activity sensors, and remote sensors for assessing temperature, heart rate, etc from implant monitors are also available.

Plant Transformation and Propagation Facilities in ABI include two equipped clean rooms for biolistic and Agrobacterium-mediated plant transformation and cell culture and dedicated rooms for lighted growth chambers and for shakers and hairy root biofermentors.  For larger scale propagation, ABI has a 1,100 ft2 plant growth room with two walk-in growth chambers, 11 fully-computerized 3x8’ Conviron environmental chambers, and space/plumbing for an additional 4 walk-in chambers to be added as needed.  A roof top greenhouse provides almost 4,000 ft2 of computer-control glasshouse space with an adjacent 1,680 ft2 head-house area including a large walk-in cold room and pesticide/soil storage areas.  Two small rooms have recently been up-fitted to facilitate growth and infiltration of Nicotiana benthamiana supporting enabling technology for rapid transient expression of genes and proteins in plants.  NSF EPSCoR funded 2 growth chambers and balloon bioreactors for these rooms.

Computing: Each PI and staff has Pentium 4 or better laptop and desktop systems. Additionally, to date Arkansas State University has a backbone infrastructure that is capable of providing redundant 10 Gigabit interconnects between two dedicated routing nodes.  Every building on campus has the availability of at least 1 Gigabit back to one of these designated nodes.  Every desktop has at minimum a 10/100 connection rate, while many of the newer buildings have 1 Gigabit connectivity to the end user.  ASU currently peers its OC3 with Internet Service Provider OneNet based in Tulsa Oklahoma, and will soon connect to the state regional optical network ARE-ON with capabilities up to 10 Gigabits. 

A Shared Bioinformatics computer laboratory houses computers, printers, software and ancillary equipment needed to perform and instruct students to perform database searches (BLAST, TAIR, etc.), sequence analysis (Sequencher, WorkBench) modeling, primer design, structural analysis, etc.
CORE FACILITIES: 

Microscopy Facilities include a Nikon Eclipse E800 laser confocal scope and camera system, a Zeiss Axiovert 200M inverted fluorescence scope fitted with a BioVision CARV confocal system and SensiCam SVGA high-speed cooled digital camera, an FTIR microscope, and a Zeiss Axiovert 40C for brightfield, fluorescence, DIC and phase contrast.  Nikon SMZ 1500 dissecting microscope with an imaging workstation.  Nikon DXM 1200 digital camera for attachment with a Nikon SMZ 800 trinocular dissecting microscope. A TESCAN Vega TS 5136 XM Scanning Electron Microscope (SEM) with Oxford Instruments INCA x-sight X-ray Microanalysis Detector and a Veeco/Digital Instruments Multimode Scanning Probe and a transmission EM are also available. 

The Shared Analytical Laboratory in ABI supports separation, detection and measurement ranging from small molecules to macromolecules and houses a Varian Saturn GC-MS (Q-it), 2 Perkin Elmer Clarus 500 GC-MS, a PerkinElmer 9000 ICP-MS, a Dionex 1000 HPLC (with PDA detector, ECD and fluorescence detectors), a Varian LC-MS-MS, Cetac LSX 500 266nm and LSX213 Laser Ablation systems, a Fluorometer, an autotitrator, clean room with laminar flow hood for sample and standard preparation, and 2 miniature time of flight spectrometers.  This facility also houses equipment for homogenization, microwave assisted digestion, extraction and derivatization of plant and animal tissues.  Two shared instruments, a Waters MALDI-Micro TOF MS, and a Camag TLC scanner/autosampler system were recently purchased through NSF EPSCoR funding.  Additional HPLCs and FPLCs are housed within investigator-dedicated laboratories.

Shared Molecular Biology Research Laboratory in ABI supports molecular biology research for faculty and students.  In addition to typical molecular biology apparatus, this laboratory houses a Bio-Rad CFX 96 RT-PCR, power supplies and electrophoresis equipment, a uv vis spectrophotometer, a Beckman CEQ8000 Genelab workstation, Stratagene gradient Robocyler (96 well), and BioRad VersaDoc (with phosphoimager capabilities). 

10.  NEW PROGRAM COSTS – Expenditures for the first 3 years of program operation
Most required and elective courses are already being offered and taught by existing faculty.  The increased frequency in teaching these lecture courses and the additional courses will require the addition of a faculty line.  

No additional costs will be incurred for library resources, new or renovated facilities, or distance 

learning.  There will be additional costs in the area of copying and basic office supplies.  Additionally, travel costs will be incurred by the addition of a faculty line for participation in national organizations.
11.  SOURCES OF FUNDING – Income for the first 3 years of program operation
The program has been in effect for the past 3 years as a PSM Biotechnology; therefore, equipment has been purchased and is available for the proposed program.  Although the required biotechniques laboratory courses are highly specialized and expensive the increased enrollment supported by this program will offset their cost.  A $100 lab fee per course for the two laboratory courses has been approved and has been used to fund the courses to date will generate the required revenues.  Laboratory fees for the Molecular Biology course will be set at $50.  An additional 9 month faculty line will be required to support the required curriculum.
12.  ORGANIZATIONAL CHART REFLECTING NEW PROGRAM
Management of the PSM-Biotechnology program is modeled after other successful undergraduate programs at ASU. The program will be overseen by the Biology Department Chairperson with oversight provided by a Program Committee, University Administration, and an External Advisory Committee. The roles and responsibilities of each group are outlined below.

Program Committee:  This committee is established for the existing PSM in Biotechnology and will expand its oversight to the BS Biotechnology program.  The Committee consists of five participating faculty in the Biotechnology Program as appointed by the Dean of the College of Science and Mathematics.  The faculty of the Program Committee will be appointed to staggered three-year terms. The Program Committee will work with the Program Director to provide direction and oversight for the program, including development and implementation of all policies pertaining to the program (e.g., governing student committees, students, curriculum, admissions, student recruitment and retention, examinations, student progression toward degree completion, instruction, internships, etc.).

Administration:  The Program Director will report to the Chair of the Department of Biological Sciences who will forward annual reports to the Dean of the College of Science and Mathematics.  The Chair will perform annual evaluations of the Director’s performance.  Administrators will assure that internship and academic goals are being addressed by the program’s activities.

External Advisory Committee:  This Committee is established for the existing PSM in Biotechnology and will expand its oversight to the BS Biotechnology program.  The Committee consists of external directors, researchers and academicians from participating academic, research units and industry.  This Advisory Committee has worked with the Program Director and Program Committee to evaluate program curriculum and content.  These individuals have provided and will provide insight as to present and future industry needs.  The Advisory Committee consists of the following individuals from a cross-section of business, Academia and industry:  Dr. Gerard Zambetti, Vice President and Director of Academic Programs in Biomedical Sciences, St. Jude Childrens Hospital; Dr. Carole Cramer, Executive Director of Arkansas Biosciences Institute; Dr. Elizabeth Hood, Lipscomb Distinguished Professor, ASU; Dr. Steven F. Jennings, Professor of Bioinformatics, University of Arkansas at Little Rock; Mr. Timothy Hodge, Founder and Chief Science Officer of Transnetyx, Inc.; Dr. Shannon Pinson, Research Geneticist, Dale Bumpers National Rice Research Center;  and Thomas Flammang, Associate Director for Science and Policy, National Center of Toxicology and Research (see support letters in Appendix D).  
13.  SPECIALIZED REQUIREMENTS
None
14.  BOARD OF TRUSTEES APPROVAL
Provide the date that the Board approved the proposed program

15.  SIMILAR PROGRAMS 

Few programs exist nationally to supply the need for Biotechnology professionals, and there are no undergraduate programs in Arkansas.  ASU-Jonesboro offers a PSM-Biotechnology program, which will support the proposed program.  At the graduate level, there is a broadly based interdisciplinary Graduate Program in Cell and Molecular Biology focused at the doctoral level at the University of Arkansas-Fayetteville.  The very high demand for this UA program speaks to the need for a second similar program at the opposite end of the state in order to address the new ABI initiative.  The statewide Arkansas Biosciences Institute, as represented by the new ABI building at ASU (a 76,000 sq. ft. research complex) and the millions of dollars in research support, has generated a demand for trained biotechnologists.  Environmental, Agricultural and non-Biomedical systems are the emphasis areas at ASU. 

There are both M.S. and Ph.D. degrees offered by the Department of Biochemistry and Molecular Biology at the University of Arkansas Medical School, which focuses primarily on problems restricted to biomedical research.  Thus, students interested in Molecular and Cell Biology as related to Environmental, Agricultural or non-Biomedical systems would have limited access to training.

A copy of the electronic notification to other state institutions offering graduate programs in the area of the proposed program and their responses is enclosed as Appendix E.

16.  DESEGREGATION

The BS-Biotechnology program will recruit talented students interested in biotechnology from across the U.S. with a focus on students within Arkansas and the Delta states. The administration at ASU is committed to improving opportunities for disadvantaged, low income and first generation students during their undergraduate and graduate careers.  ASU has a proven record of providing undergraduate education to under-represented minority students.  The majority of students at ASU are from the Lower Mississippi Delta, and 56% are first-generation college students from families of modest means. Of these first generation students, 36% are of African American descent.  Further, approximately 16% of the ASU student body is African American, consistent with the state-wide percentage of 15.8% African American.  The Lower Mississippi Delta Region, including 42 counties in Arkansas (an EPSCoR state), is one of the poorest areas in the country, affected by widespread poverty and a host of social problems. Only 25.9% of citizens in Arkansas hold a bachelor’s degree (compared to 37.8% nationally), placing the state as the worst in the nation for degree attainment (Chronicle of Higher Education 2013). Our proposed program will address provisions of the America Competes Act targeted at improving STEM education in states with a low percentage of citizens holding undergraduate degrees. In addition, we will recruit students from currently funded NSF and NIH education and research programs at ASU to broaden the impact of these programs.

17.   INSTITUTIONAL AGREEMENTS/MEMORANDUM OF UNDERSTANDING (MOU)
There are no institutional agreements binding.  
18.
ADDITIONAL INFORMATION REQUESTED BY ADHE STAFF

19.  
Literature Cited

Arkansas State University Factbook. 2009. http://www2.astate.edu/a/irp/factbook/20082009.pdf.  Accessed November 2, 2009.

The Chronicle of Higher Education. 2013. Interactive Map: Proportion of adults, 25 to 34, with college degrees.  http://chronicle.com/article/Interactive-Map-Proportion-of/65009/.  Accessed 
         March 12, 2013.
U.S. Bureau of Labor Statistics. 2009. http://www.bls.gov. Accessed October 23, 2009

U.S. Census Bureau:  FactFinder. 2009. http://www.factfinder.census.gov/. Accessed 
November 4, 2009.

Code #SM11





For Registrar’s Use only








Resource Requirements


								1st Year		2nd Year	3rd Year


		                                                                                                   (in dollars)            (in dollars)           (in dollars)


------------------------------------------------------------------------------------------------------------------------------------------





Staffing (Number)			


	Administrative/Professional


	Full-time Faculty	                                                                      $139,700               $142,494               $145,384


	Part-time Faculty	                                                                                 $0                          $0                           $0 


	Graduate Assistants	                                                                    $12,000                 $12,360                 $12,731


	Clerical                                                                                                 $0                          $0                          $0


Equipment & Instructional Materials                                                          $0                          $0                          $0


	Library                                                                                                         $0                          $0                           $0





Other Support Services


	Supplies/Printing                                                                           $500                       $500                      $500


	Travel	                                                                                         $3,000                     $3,000                  $3,000


	Distance Technology                                                                         $0                            $0                         $0


	Other Services (specify)                                                                     $0                           $0                          $0


------------------------------------------------------------------------------------------------------------------


TOTAL 	                                                                               $155,200               $158,354            $161,615


________________________________________________________________________________





Planned Funding Sources


								1st Year		2nd Year	3rd Year


								(in dollars)	(in dollars)	(in dollars)


-------------------------------------------------------------------------------------------------------------------------------------------------


New Student Tuition and Fees		 			$56,110	$74,800	$112,200





New State General Revenue					$69,850	$71,247	  $72,672





Redistribution of State General Revenue                                       $29,240	$12,307	 $(23,257)





External Grants/Contracts					$0		$0		$0





Other Funding Sources (specify)					$0		$0		$0


-----------------------------------------------------------------------------------------------------------------------------------------


TOTAL                                                                               $155,200               $158,354            $161,615
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