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RECOMMENDED ACTION OF THE EXECUTIVE DIRECTOR 
 

 Authorize South Dakota State University to develop a proposal for a Ph.D. in 
Biochemistry with the following conditions: 
 
1. The University will not request new state resources or additional facilities to develop, 

implement, or maintain the proposed program. The program proposal will identify the 
sources and amounts of all funds needed to operate the program and the impact of 
reallocations on existing programs. 

2. The University will research existing curricula, consult with experts concerning the 
curriculum, and provide assurance in the proposal that the program is consistent with current 
national standards and with the needs of employers. 

3. The proposal will define the specific knowledge, skills, and competencies to be acquired 
through the program and demonstrate how each will be obtained in the curriculum. 

4. The proposal will identify the specific measures to be used to determine whether individual 
students have attained the expected knowledge, skills, and competencies and the 
consequences for students who do not achieve at the expected levels. 

SOUTH DAKOTA BOARD OF REGENTS 
 

Committee on Academic and Student Affairs 
 

AGENDA ITEM:  III – A(2) 
 

         DATE: April 3-4, 2013 
 

****************************************************************************** 
 
SUBJECT:  Intent to Plan: SDSU Ph.D. in Biochemistry 
 
Executive Summary 
 

South Dakota State University requests Board authorization to develop a proposal for a 
Ph.D. in Biochemistry. The intent to plan is provided as Attachment I.  

 
The proposed degree will prepare students for careers in research, teaching, and in the 

South Dakota biosciences industry. The degree will make SDSU more competitive when 
recruiting faculty and graduate students, and when applying for grants and contracts. 
  
 The University does not intend to request new state resources or new or increased student 
fees to fund the program. The University intends to redirect existing resources and to seek 
external resources to support the program. 
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1. University Mission 
 

The proposed program is within the statutory mission of South Dakota State University is 
provided in SDCL 13-58-1:  
 

Designated as South Dakota’s land-grant university, South Dakota State University, formerly 
the state college of agriculture and mechanical arts, shall be under the control of the Board 
of Regents and shall provide undergraduate and graduate programs of instruction in the 
liberal arts and science and professional education in agriculture, education, engineering, 
home economics, nursing and pharmacy, and other course or programs as the Board of 
Regents may determine.  

 
  Board Policy 1:10:2 South Dakota State University Mission Statement identifies the 
degrees authorized for the University. SDSU has authority for associate, baccalaureate, first 
professional and graduate degrees. SDSU has offered a B.S. in Biochemistry since 2004 and a 
Biochemistry track within the Ph.D. in Chemistry since 2005. 
 
2. Related Programs within the System 
 
 SDSU has a Ph.D. in Biological Sciences. USD has a Ph.D. in Biological Sciences and a 
Ph.D. in Basic Biomedical Sciences (Attachment I, section #3). 
 
3. System Strategic Goals, State Initiatives, & Workforce Demand 
 
 The proposed program supports the system strategic goals (Policy 1:21) and state 
initiatives: 
 

• Expand graduate education. 
• Expand research initiatives. 
• State initiatives to increase bioscience and biotechnology in South Dakota. 

 
 The State has identified “biosciences” as a targeted sector for economic development.  
SDSU notes that the growing biosciences industry provides for graduates of the program. 
 
4. Off-Campus and Distance Delivery 
 
 SDSU does not intend to seek authorization for off-campus or distance delivery. 
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5. Resources 
 

 SDSU does not intend to request new state resources or new or increased student fees.  
 
 SDSU has faculty, equipment, and facilities that can be redirected to support the new 
program.  Faculty and laboratory space will also be obtained from Sanford Research and Avera 
Research Institute. The University intends to apply for external funds (Attachment I, section #7). 
 



South Dakota Board of Regents 
Intent to Plan for a  Ph.D. in Biochemistry 

Use this form to request authorization to plan a new baccalaureate major, a new associate degree program, 
or a new graduate program. The Executive Director or the Board may request additional information. 

UNIVERSITY: South Dakota State University 
DEGREE(S) AND TITLE OF PROGRAM: Ph.D. in Biochemistry 
INTENDED DATE OF IMPLEMENTATION: Summer 2013 

University Approval 
To the Board and the Executive Director: I certify that I have read this intent to plan, that I 
believe it to be accurate, and that it has been evaluated and approved as provided by university 
policy. 

President of the University Date 

After approval by the President, a signed copy of the proposal should be transmitted to the Executive 
Director. Only after Executive Director review should the proposal be posted on the university web site 
and the Board staff and the other universities notified of the URL. 

1. What is the general nature of the proposed program? What is the expected demand for 
graduates in South Dakota? What is the need for the proposed program?

Purpose of the Program. 
This proposed Ph.D. in Biochemistry is an integral component of the SDSU Biochemical 
Science and Engineering Initiative and the Research and Commercialization Infrastructure 
Initiative discussed recently at the FY14 Informal Budget Hearings.  Expansion of the life 
sciences, in terms of scientists and laboratory capacity, will strengthen the University’s  ability to 
attract excellent students, both undergraduate and graduate, enhance the quality and scope of 
teaching and expand the breadth, depth and economic impact of research.  SDSU also recognizes 
that complex problems require innovative and interdisciplinary solutions which will only be 
realized by innovative and interdisciplinary approaches. In this Intent to Plan, the University 
proposes a collaboration between the SDSU Department of Chemistry and Biochemistry, 
Governor’s Research Center for the Biological Control and Analysis by Applied Photonics 
(BCAAP), Sanford Research and Avera Research Institute to produce, not only, doctorally-
prepared students in the biochemical and related life sciences but create novel, intellectually-
charged research groups focused on solving the most challenging problems of our day.   

The quest to understand the intricacies of life continues to blur the boundaries of the natural 
sciences. Today, the disciplines of chemistry, biochemistry, genetics, cell biology, mathematics 
and physics provide a trans-disciplinary foundation for this pursuit.  The University will leverage 
resources through partnerships with Sanford Research and Avera Research Institute and as well as 
engage faculty across theacademic spectrum.  Coursework for the degree will be composed 
primarily of current courses in SDSU’s Ph.D. in Chemistry, those currently offered in Biology 
and Mathematics, and new coursework to be offered by participating adjunct faculty at Sanford 
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Research and Avera Research Institute. Faculty, equipment and other research infrastructure at all 
three participating institutions will support the new program. Research advisors will be drawn 
from the faculty of the Department of Chemistry and Biochemistry and researchers from Sanford 
Research and Avera Research Institute via adjunct faculty appointments. This will provide a wide 
range of research and excellent research training opportunities for enrolled students that will lead 
to academic and industrial careers. 
 
Expected Demand for Graduates. The South Dakota Governor’s Office of Economic 
Development has identified the “biosciences” as a targeted sector for economic development.1 
“Bioscience” or “biotechnology” related areas also represent at least three of the five targeted 
research sectors that are under consideration in the South Dakota State Science and Technology 
Plan. The growth of bioscience employers in South Dakota has outpaced the national growth, 
showing a rate of state growth between 2001 and 2009 of 55% with an employment growth rate 
during this period reaching 42% and the creation of over 1,000 new jobs.2 There are currently 
more than 100 organizations and industries engaged in bioscience research in South Dakota.1 By 
2018 it is projected that there were will be an ~12% increase in new STEM jobs created in the 
biosciences industry in South Dakota with 10% requiring a doctoral degree.2  
 
Need for the Proposed Program. The Department of Chemistry and Biochemistry currently 
offers a Ph.D. in Chemistry that has chemistry and biochemistry tracks each with unique core 
course requirements and candidacy (cumulative and oral) examinations. The current SDSU Ph.D. 
in Chemistry has 8 students in its biochemistry track. The growth of the Department’s 
biochemistry graduate component is hampered by a growing recognition that recruiting students 
with a research and research training interest in biochemistry into a chemistry doctoral program 
is a difficult marketing message to convincingly convey. The Department’s national graduate 
student recruiting efforts have shown that there is considerable student interest in a biochemistry 
doctoral degree. 
 
The proposed program will establish the study and research in biochemistry as distinct from 
chemistry to potential students, faculty, and the bioscience-based industries that will hire the 
graduates of this program. The growing bioscience industry in South Dakota provides numerous 
opportunities for graduates of the program. For example, both Sanford Health and Avera are 
increasing their research efforts and have demonstrated herein a strong interest in having their 
research investigators participate. Numerous bioscience companies such as Hematech, 
Monsanto, Alphagenix, Chronix BioMedical, OmegaQuant, Permara, pharmaCline have 
established a presence in South Dakota. Providing quality graduates for these programs is critical 
to the companies’ long-term success in South Dakota. The presence of these companies and 
strong university research infrastructure will also strengthen the ability of the state to grow this 
targeted economic development sector.  
 
2. What is the relationship of the proposed program to the University’s mission as provided 
in South Dakota statute and Board of Regents Policy? 
 
The legislature established South Dakota State University as the Comprehensive Land Grant 

1 South Dakota Bioscience Industry, Governor’s Office of Economic Development, 
http://www.sdreadytowork.com/Key-Industries-Biotech.aspx 
2 http://www9.georgetown.edu/grad/gppi/hpi/cew/pdfs/stemsouthdakota1.pdf 
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University to meet the needs of the State and region by providing undergraduate and graduate 
programs of instruction in the liberal arts and sciences and professional education in agriculture, 
education, engineering, human sciences, nursing, pharmacy, and other courses or programs as 
the Board of Regents may determine (SDCL 13-58-1). The Board implemented SDCL 13-58-1 
by authorizing South Dakota State University to serve students and clients through teaching, 
research, and extension activities.  
 
South Dakota State University is unique within the South Dakota system of higher education 
because of its comprehensive land grant mission. This mission is implemented through 
integrated programs of instruction, the Cooperative Extension Service, the Agricultural 
Experiment Station, and numerous auxiliary and laboratory services. The University’s primary 
goal is to provide undergraduate and graduate programs at the freshman through the doctoral 
levels. The university complements this goal by conducting nationally competitive strategic 
research and scholarly and creative activities. Furthermore, South Dakota State University 
facilitates the transference of knowledge through the Cooperative Extension Service with a 
presence in every county and through other entities, especially to serve the citizens of South 
Dakota. 
 
Bioscience has been identified as a targeted sector for economic development.1 The graduates of 
this program will provide a key portion of the South Dakota workforce development needed to 
support the nascent bioscience industry sector with in the state. The institutional mission states 
that “South Dakota State University will create a prosperous future for the people of South 
Dakota and their communities, and for the region and the nation, through excellence in 
education, in innovation and new knowledge creation and in putting knowledge to work.” The 
proposed Ph.D. program is consistent with the mission of the University because:  
 
 it will provide an expanded venue for frontier research that builds on state investment in 

the Center for the Biological Control and Analysis by Applied Photonics (BCAAP), a 
state-funded Research Center that has supported infrastructure development in 
biochemistry within the Department of Chemistry and Biochemistry, it will develop a 
doctoral-level trained workforce to complement the undergraduate-level training already 
provided by the Department through its Bachelor of Science in Biochemistry and, 

 it will provide another graduate program connecting SDSU’s effort to contribute to state 
economic development efforts to expand the bioscience industry sector.  

 
3. Are there any related programs in the regental system? If there are related programs, 
why should the proposed program be added? If there are no related programs within the 
system, enter “None.” 
The Ph.D. in Biological Sciences at SDSU and the Ph.D. in Basic Biomedical Sciences at USD 
peripherally relate to the proposed Ph.D. in Biochemistry in that they study the intricacies of life 
but each program focuses on significantly different aspects of living systems.  
 
The difference in focus between the programs is summarized in Figure 1. 
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Figure 1 Relationship of PhD programs in Biological Sciences (SDSU), Chemistry (SDSU), and Basic Biomedical Sciences 
(USD) to proposed PhD program in Biochemistry (SDSU). 

Generally speaking, the existing Ph.D. programs focus on understanding the science of life on a 
relatively large scale (i.e., at the organism scale), while the proposed Ph.D. in Biochemistry 
focuses on the study of the nature and behavior of molecules in biological systems. The proposed 
program is grounded in the physical sciences and the quantitative side of biochemistry making it 
distinct from the existing programs. The proposed doctoral program fills a significant gap in the 
content domains covered by the current graduate programs. It is a strategic attempt to fill a 
systemic gap in the Board of Regents graduate bioscience research and graduate training 

program portfolio. 
 
4. Are there related programs at public colleges and universities in Minnesota, North 
Dakota, Montana, and Wyoming?3 If there are related programs in these states list below 
under each state and explain why the proposed program is needed in South Dakota. If there 
are no related programs in a state, enter “None” for that state. 
 

Minnesota 
University of Minnesota, Biochemistry, Molecular Biology, and Biophysics (BMBB) 
(this program may be pursued from the Duluth campus) (Ph.D. in Biochemistry) 
 

 
North Dakota 

University of North Dakota, School of Medicine & Health Sciences Biochemistry 
and Molecular Biology (MS and Ph.D.) 
North Dakota State University, Department of Chemistry and Biochemistry (Ph.D. in 
Biochemistry) 

3 This question addresses opportunities available through Minnesota Reciprocity and the Western Undergraduate 
Exchange in adjacent states. List only programs at the same degree level as the proposed program. For example, if 
the proposed program is a baccalaureate major, then list only related baccalaureate majors in the other states and do 
not include associate or graduate programs. 
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Montana 
University of Montana, Department of Chemistry and Biochemistry (Ph.D. in 
Biochemistry & Biophysics) 
 

 
Wyoming 

None 
 

 
5. Are students expected to be new to the university or redirected from other programs? 
How many majors are expected in the first years of the program? How many graduates are 
expected? 
 
It is expected that there will be some initial transfer of students in the biochemistry track of the 
department’s current Ph.D. program in chemistry. However, after this initial realignment per 
student interests, students entering the program are expected to be new to the university. 
Recruitment will be conducted at major national scientific meetings and through a database that 
the Department annually compiles of ~10,000 undergraduate students receiving degrees in 
related fields who have expressed an interest in pursuing a graduate degree by purchasing 
databases from the Educational Testing Service’s Graduate Record Examinations (students who 
have taken the biochemistry, molecular biology, and biochemistry/biology subject 
examinations), students who are self-identified in the Council of Undergraduate Research 
database as intending to pursue graduate degrees in the fields of biochemistry, molecular 
biology, and biochemistry/biology, the Howard Hughes Medical Institute Undergraduate 
Research Scholars Program, and the National Science Foundation’s McNair Minority Scholars 
Research Registry. The Department of Chemistry and Biochemistry maintains an aggressive 
national recruiting program using these databases and it will broaden its efforts to specifically 
target the students with the necessary background for this proposed program.  
 
When fully implemented, the program anticipates admitting at least 10 new students each year 
with the current number of faculty participants. This number could increase as additional adjunct 
faculty from the participating organizations join the program. The anticipated time to graduation 
from the baccalaureate is 5-6 years (a typical timeframe for this type of program).  
 
 
6. Does the university intend to seek authorization to deliver this entire program at any off-
campus locations? If yes, enter location(s) and intended start date(s). Does the university 
intend to seek authorization to deliver this entire program by distance technology? If yes, 
identify delivery method(s) and intended start date(s). 
 

Off-campus No 
Distance delivery No 
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7. What are the University’s plans for obtaining the resources needed to implement the 
program? Indicate “yes” or “no” in the columns below. 
 

 Development/Start-up Long-term Operation 
Reallocate existing resources Yes Yes 
Apply for external resources Yes Yes 
Ask Board to seek new State resources No No 
Ask Board to approve new or 
increased student fee 

No No 

 
The Ph.D. program in biochemistry will take advantage of existing course offerings at SDSU 
augmented by courses that will be created and taught through the SDSU course catalog by 
participating Sanford Research and the Avera Research Institute adjunct faculty. Currently, there 
are four faculty in the Department plus two additional tenure track searches in progress for a total 
of 6 SDSU biochemistry faculty. Sanford Research has identified 13 investigators indicate that 
they currently have interested in participating that are willing and qualified to teach both in the 
core program courses and to develop new specialty courses. Avera Research Institute has 
indicated that it has 5 investigators interested in participating that are willing and qualified to 
teach in both the core and special topics courses. Thus, the aggregate faculty resources for this 
program include 24 faculty and adjunct faculty members from the three participating institutions 
(Appendix B lists the names of these investigators and their areas of research expertise).  
 
Research laboratory space exists at SDSU in the Department, at Sanford Research and at Avera 
Research Institute to support student dissertation projects. Over the last 10 years, the Department 
has invested significantly in its core NMR, mass spectrometry and proteomics facilities. SDSU 
has also developed significant genomics and microscopy (SEM and AFM) core facility 
capabilities in the Colleges of Agricultural & Biological Sciences and Engineering, respectively. 
In this partnership, SDSU faculty will gain access to the facilities and research resources of each 
its partners and in return each of the partners will gain access to the entirety of SDSU’s facilities 
and research resources.  These interactions will substantially assist all parties in successfully 
pursuing external funding. 
 
8. Curriculum Example: Provide (as Appendix A) the curriculum of a similar program at 
another college or university. The Appendix should provide the required and elective courses in 
the program. Catalog pages or web materials may be used. Identify the college or university 
and explain why the program may be used as one model when the proposed program is 
developed. 
 
Attached as Appendix A. 
 
The curriculum under discussion consists of five core courses intended to provide depth of 
knowledge that would be offered every year and taught by SDSU, Sanford Research and Avera 
Research Institute faculty and adjunct faculty: Principles of Analytical Chemistry (CHEM 704), 
Principles of Biochemistry (CHEM 705), Cell and Molecular Biology (BIOL 662), Biophysical 
Chemistry (CHEM 767) and Experimental Methods in Biochemistry (a new course that would 
replace an existing CHEM graduate course). Specialized topics courses that will provide breadth 
of knowledge currently under discussion include Principles of Biophysical Microscopy 
(previously offered as CHEM 792), Model Systems, Advanced Signal Transduction, and 
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Molecular Recognition and Cancer Biochemistry. These courses would be offered on a rotating 
basis.   
 
 
9. Additional Information. Additional information is optional. Use this space to provide 
information not requested above. This item may be deleted if it is not used. 
 
Letters from Sanford Research and Avera Research Institute confirming their interest in 
participating in the proposed graduate program are attached following Appendix B. 
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SDSU 
 
Core Courses (15 credits): 
CHEM 705 – Principles of Biochemistry 3 cr. 
CHEM 704 – Principles of Analytical Chemistry 3 cr. 
CHEM 767 – Biophysical Chemistry 3 cr.  
BIOL 662 – Adv. Cellular and Molecular Biology 6 cr.  
New Course - Experimental Methods in Biochemistry 3 cr. 
 
Candidacy Exams: 
(Students must pass 5 exams; 3 in a focus area, 2 additional distributional) 
Analytical Chemistry 
Biochemistry 
Biophysics 
Molecular and Cellular Biology 
Integrative Literature Analysis (for distribution only) 
 

- Written Research Proposal 
- Preliminary Oral Exam 

 
Seminar (3 credits): 
CHEM 790 – Seminar 3 cr. 
 
Example Elective Courses (6 credit minimum): 
CHEM 622 – Advanced Organic Chemistry 3cr. 
CHEM 706 – Advanced Physical Chemistry 3 cr. 
CHEM 724 – Structural Determination of Organic Compounds 
CHEM 736 – Chromatography and Separation 3 cr. 
CHEM 792 – Biophysical Principles of Optical Microscopy 3 cr. 
CHEM 792 – Mass Spectrometry 3 cr. 
BIOS 663 – Advanced Concepts in Infectious Diseases 6 cr. 
PHYS 743 – Statistical Mechanics 3 cr. 
 
Dissertation: 
CHEM 898 – Dissertation 66 cr. (maximum) 
 
Final Oral Exam with Dissertation Defense 
 
90 total credits needed for PhD program 

 
 

 
 
 

University of Minnesota 
 
Core Courses (9 credits): 
BIOC 8001 – Biochemistry: Structure Catalysis & Metabolism 3 cr.  
BIOC 8002 – Molecular Biology & Regulation of Biological Processes 3 cr.  
BIOC 8401 – Ethics, Public Policy and Careers in Mol. & Cell Biology 1 cr. 
MCDG 8920 – Special Topics (Itasca Lab Workshop) 2 cr.  
 
Candidacy Exams: 
 

- Written Preliminary Exam 
- Preliminary Oral Exam 

 
 
Seminar (2 cr. EACH year in program): 
BIOC 8084 – Research and Literature Reports 1 cr. 
BIOC 8184 – Graduate Seminar 1 cr. 
 
Example Elective Courses (13 credit minimum): 
BIOC 5001 – Biochemistry Molecular and Cellular Biology 5 cr. 
BIOC 5213 – Selected Topics in Molecular Biology 3 cr. 
BIOC 5309 – Biocatalysis and Biodegradation 3 cr. 
BIOC 5352 – Biotechnology and Bioengineering for Biochemists 3 cr. 
BIOC 5353 – Microbial Biochemistry and Biotechnology: Small Molecules 3 
cr. 
BIOC 5361 – Microbial Genomics and Bioinformatics 3 cr. 
BIOC 5444 – Muscle 3 cr. 
BIOC 5527 – Introduction to Modern Structural Biology 4 cr. 
BIOC 5528 – Spectroscopy and Kinetics 4 cr. 
BIOC 5531 – Macromolecular Crystallography II: Techniques and 
Applications 1 cr. 
BIOC 5960 – Special Topics in Biochemistry 3 cr.  
BIOC 6021 – Biochemistry 3 cr. 
BIOC 8213 – Selected Topics in Molecular Biology 4 cr. 
BIOC 8216 – Signal Transduction and Gene Expression 3 cr. 
 
Thesis Credits (24 credits): 
BIOC 8888 – Doctoral Thesis Credits 24 cr. 
 
Final Oral Exam with Thesis Defense 
 
48 total credits needed for PhD program

Appendix A – Curriculum Example 
 
This example assumes that a student is entering the program directly from the baccalaureate which 
is the customary path in this field. 
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Appendix B - Participants in Proposed Ph.D. in Biochemistry Program. 
 
Investigator  Expertise  
  
SDSU   

Adam Hoppe  Cell Biology/signal transduction/FRET microscopy  
Fathi Halweish  Drug discovery and drug interaction in cancer treatment  
Suvobrata Chakravarty  Biochemistry   
John Robinson  Biophysics/muscle regulation/single molecule FRET spectroscopy  
Tenure-Track Search #1 (underway) Biophysical chemistry 
Tenure-Track Search #2 (underway) Biophysical chemistry or protein biochemistry 

Avera  

Ronald  Utecht   Applications  of photochemical tissue modifications in medical therapies  
Karen Munger   Renal and vascular physiology   
Terry  Downey   Bioanalytical chemistry  
Jason  Peterson  Cellular repair mechanisms  
Patrick Ronan   Neurochemistry/Molecular neuroscience  

Sanford  

Kyle Roux  Structure & Function of the nuclear envelope in health and  disease      
Peter Vitiello  Redox signaling during lung development and oxidative injury  
Kamesh Surendran  Cellular and molecular basis of pediatric genetic disorders of the kidney  
Jill Weimer  Mammalian central nervous system  
Micheal Kruer   Pediatric degenerative diseases  
Haotian Zhao  Contribution of developmental pathways to pediatric brain cancer  
Lance Lee  Molecular basis of primary ciliary dyskinesia  
Zhiguang  Guo  Treatment of type-1 diabetes by promoting beta cell regeneration  
Alexi Savinov  Regulation of T-cell activation, targeting & beta cell destruction  in type--‐ 1 diabetes   
David Pearce   Molecular mechanisms of pediatric neurodegenerative diseases 
William Spanos  Role of the immune system in the treatment of head & neck cancers  
John Lee  Role of HPV in head  & neck cancer   
Kristi England   Immunological tests for early detection of breast cancer & functional characterization of markers  
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