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New Academic Program

(Degree Program, Major, Minor or Concentration)

Title of New Program :  Molecular Life Sciences
X Undergraduate ( Graduate
Required Credits:  130.5-136       X Major  ( Minor (Concentration   First Offering: Fall  2006
          Semester       Year
Department(s) Biology/Chemistry Contact Person: Drs. K. Dwyer/J. Wasilewski
x6386/7705

     








 Name                              extension

List all required (including cognate and prerequisite) courses pertaining to the new program (in chronological order) 



                   

Will the sponsoring department deliver the course?               
	Course Prefix/

Number
	Course Title
	Year        
	Yes
	No         (specify dept.)

	Chem 112-113
	General/Analytical Chem I-II
	1
	X
	

	Biol 141-142
	General Biology I-II
	1
	X
	

	Math 103
	Precalculus, if needed
	1
	
	Math



	Math 114
	Analysis I
	1
	
	Math



	MLSc 290
	Molecular Life Sciences Seminar 
	1
	
	MLSc program



	Chem 232-233
	Organic Chemistry I-II
	2
	X
	

	Biology 361

	Molecular Biology I
	2
	X
	

	MLSc 290
	Molecular Life Sciences Seminar 
	2
	
	MLSc program



	Biol 250,344,

OR 350


	Microbiology, Principles of Immunology, OR Cellular Biology
	2
	X
	

	Phys 120-121

	General Physics I-II
	3
	
	Physics

	Chem 450-451

	Biochemistry I-II
	3
	X
	

	MLSc 290
	Molecular Life Sciences Seminar 
	3,4
	
	MLSc program



	Biol or Chem 

(elective)
	One of major electives specifies in curriculum grid
	3
	X
	

	Biology 362
	Molecular Biology II
	4
	X
	

	MLSc 490


	Molecular Life Sciences Capstone Seminar
	4
	
	MLSc Program





List New courses and date New Course Proposals were/will be submitted: 

	Course Prefix and Number
	Course Title
	Date Submitted

	MLSc 490
	Molecular Life Sciences Capstone Seminar
	Attached

	MLSc 440
	Proteomics
	Attached

	MLSc 440L
	Proteomics Lab
	Attached

	MLSc 290 
	Molecular Life Sciences Seminar 
	Attacjhed


Oversight: 

Managing Dept. or Program Managers:  K. Dwyer, Ph. D, J. Wasilewski, Ph. D. Program 

Co-Directors of the MLSc Major
Home Dean:  X CAS    □ CPS    □ SOM    □ GRAD    □ DHC
List and Analysis of Needed Resources:

Faculty (Faculty involved in the program both in teaching and other ways, their qualifications, the impact their involvement will have on other programs and how that will be addressed.  Indicate any new faculty (if needed) and estimate wages, benefits and start up costs):


Library (Are Library holdings adequate for the proposed program?  What new library resources might be needed? The Director of the Library should assist in answering these questions):


no additional holdings requested
Laboratories, Equipment, Space (What new and continuing resources are needed?):

Other (Are any other resources needed to mount and continue operation of the program?):


Will the new program have an impact on the core curriculum?  X No 
      □Yes 

Will the program have any impact on another department?            X No    □ Yes

If yes, indicate the impact on and the response of the affected department.


Will the program have any impact on the University Community?  □ No
X Yes

If yes, indicate the impact and responses.


All required attachments can be found after the “detailed instructions below.”


Executive Summary (one page maximum)


 Description of the Program



Relationship of Program to University Mission and College/Dept. Goals



 Description of the new curriculum;


Analysis of the Need/Market (Source(s) of data must be included)



Demonstration of Need



Regional Competition



Anticipated Enrollment



Prospects for Graduates


Cost/Revenue Considerations



Analysis of Costs



Analysis of Revenue


Student Learning Outcomes and Assessment Plan



Expected Student Learning Outcomes



Plan for Assessment

 Accreditation narrative or documentation (if applicable)

Curriculum Guide


Instructions for attachments:
Executive Summary:  Provide a summary of the proposal. Limit the summary to one page. 

Description of the Program:  Provide a description of the nature of the program and its relationship to the University Mission and applicable College/Department goals. The form “Proposal for a New Academic Program (Degree Program, Major, Minor or Concentration)” requires a comparative list of existing and new courses; this narrative should include a more detailed description of the new curriculum, such as an explanation of requirements, options, sequences, relationships with other programs and comparisons with similar programs elsewhere. The reader should be able to understand what is proposed, how it fits into the institution and how it fits into the broader world of higher education.

An Analysis of the Need/Market:  This includes both the student market and the job market. What is the need for this program? (Identify the source(s) of the data used to demonstrate need.) What is the anticipated enrollment?  What competition exists in the region? What are the prospects for graduates of the program? The reader should get some idea of whether the investment of resources would be worthwhile in terms of student enrollment and satisfaction after completion of the program. The Assessment and Institutional Research Office (AIRO) should be used as a resource.

4.   Cost/Revenue Considerations:  Provide an analysis of the cost of the program and potential revenue. It is expected that the Assistant Vice President of Finance would be used as a resource. Include a five-year projection addressing:

a. COST: (identify all costs taking into account the cost attributed directly to the proposed program) This includes new faculty compensation, startup costs for new faculty, administrative costs (secretarial support—do not include decanal costs, technical support), library needs, technical equipment (include computing costs), graduate assistant stipends, etc.

b. REVENUE: expected number of students per semester (with number of expected credit hours), tuition/fee revenue generated, service commitment from graduate assistants (e.g., laboratory instruction)

5.  Student Learning Outcomes and Assessment Plan for the Program: Define the expected student learning outcomes for the program as a whole and detail how the achievement of those outcomes will be assessed, both during and after completion of the program. Highlight the indicators of student success such as job placement, entrance into graduate or professional school, performance on external examinations, portfolio assessment, etc. 

6.  Accreditation (if applicable):  Provide a brief narrative addressing accreditation standards and how the proposed program meets these standards.

7.  Curriculum Guide:  Provide the curriculum guide as it would appear in the University catalog.

Executive Summary/Program Description

The Molecular Life Sciences major is a proposed interdisciplinary program between the biology and chemistry departments, drawing on faculty from each department as well as the IMBM.  The field of molecular life sciences has emerged as biological disciplines have moved toward a molecular understanding of biological processes and have, in effect, merged with the domains of traditional biochemistry.  Students will take currently available courses in molecular life sciences, as well as courses that expose them to the newer disciplines of proteomics and bioinformatics. Students will be exposed to advanced state-of-the-art techniques and instrumentation not currently available in any program.  Research will be encouraged.  Elective courses include research, and several disciplines in biology/chemistry.  The proposed Molecular Life Sciences major will serve to integrate a biochemistry curriculum with that of molecular and cellular biology as recommended by the American Society for Biochemistry and Molecular Biology.  (http://asbmb.org/asbmb/site.nsf/Sub/UndergradCurriculum?Opendocument)  While there is no formal accreditation process, a copy of the proposed major was sent to members of the Curriculum Subcommittee of the Education and Professional Development Committee of the American Society for Biochemistry and Molecular Biology.  The response received was that the “proposed program meets both the spirit and letter of our ASBMB recommendations”. (John A. Boyle, Ph. D., committee member and co-author of ASMBM curriculum guidelines)

This program offers students interested in molecular biology and biochemistry a unique major.  Our goal is to foster a sense of community and an excitement for molecular life sciences early in each student’s academic career.  This, in part, will be accomplished through a requirement that students participate in a seminar course for each of their four years in the program.  As freshmen, they will begin talking about molecular life sciences topics and reading the literature on a weekly basis.  Ideally, students will be placed into the same section of courses common to the major.  The concept is like a learning community with a “vertical” component continuing throughout the four-year program.  There is a capstone seminar course in the last semester.

Analysis of the Need/Market

Demonstration of Need


The Molecular Life Sciences major is designed to prepare future scientists and health professionals to work within the rapidly changing landscape of biomedical science which is understood increasingly at the molecular level.  It accomplishes this preparation at two levels.  First, it recognizes that the core of modern biomedical science has emerged during the past two decades from the integration of traditional biochemistry with cellular and molecular biology.  Thus, the new major will require courses in biochemistry, molecular biology, and cell biology/microbiology.  That education is catching up with the science is evidenced by the increasing number of graduate and undergraduate programs in this interdisciplinary field.  In addition, the undergraduate curriculum recommended by the American Society for Biochemistry and Molecular Biology (once known as the American Society for Biochemistry) has recently moved from one resembling more traditional biochemistry to one that emphasizes the importance of both biochemistry and molecular biology1.  The convergence of biochemistry, cellular, and molecular biology into one field is further underscored by the recent restructuring of the subject tests for the Graduate Record Examination into (i) Chemistry (without Biochemistry), (ii) General Biology, and (iii) Biochemistry, Cellular and Molecular Biology (see www.gre.org).  Second, the decoding of the human genome (as well as that of other organisms) has led to an enormous amount of data concerning the sequences of genes.  Biomedical science is now presented with the seemingly overwhelming task of understanding both the expression under various conditions (e.g., disease) and function of the protein products of genes within cells.  Scientists will require competence in (and health professionals will require a working knowledge of) not only basic biochemistry and molecular biology but also in the cutting-edge advanced topics and associated technical skills of genomics, proteomics, and bioinformatics.  Development of an undergraduate curriculum that not only emphasizes biochemistry, cellular and molecular biology but that also provides training in aspects of genomics, proteomics, and bioinformatics has recently been called for by the Division of Undergraduate Education of the National Science Foundation2.     

1.
Boyer, R.F. (2003) Introducing a new undergraduate biochemistry/molecular biology curriculum recommended by the American Society for Biochemistry and Molecular Biology (ASBMB). Biochem. Mol. Biol. Educ. 31, 223-224.

2. 
Woodwin, T. (2005) Trends in funding science education, 1994-2004. Biochem. Mol. Biol. Educ. 33, 211-216.

Regional Competition
In an effort to educate students in preparation for a broad range of scientific careers in the coming decades, many academic institutions are implementing programs in molecular biology or biotechnology.  Within northeastern Pennsylvania, five colleges and universities are offering programs that provide students with a solid base of knowledge in the fields of molecular biology and biotechnology, an ability to think independently and an enduring desire to use their full range of professional skills and experience in creative ways.  King’s College offers an undergraduate program in Molecular Biology that “enables students to study the biological, chemical, and physical aspects of life at the organismal, cellular, and molecular levels, without narrowing a student’s basic understanding of biological sciences”.  Additional local institutions offering related fields of study are Marywood University (Biotechnology), Lackawanna College (associate degrees in Biotechnology and Molecular Biology), East Stroudsburg University (Biotechnology and Chemical Biotechnology) and Keystone College (Forensic Biology).  These colleges and universities are clearly following the trend in biology and chemistry education toward the introduction of such cutting-edge fields as genomics, proteomics, and biotechnology into their curricula.  Additional institutions offering related programs in Pennsylvania institutions include Lehigh University (Molecular Biology and Bioengineering), the Pennsylvania State University (Biotechnology and Molecular Biology), Lebanon Valley (Molecular Biology) and Indiana University of Pennsylvania (Biology, Cell and Molecular biology track).

Anticipated Enrollment
Given the requirement for a proteomics lab with a cap of 12 students per section, we anticipate a limit of 24 students per year.  

Prospects for Graduates

It is anticipated that the Molecular Life Sciences major will provide competitive training for students wishing to pursue (i) advanced degrees in biochemistry, molecular and cellular biology and related areas of life sciences, (ii) professional degrees in medicine and dentistry, and (iii) immediate employment as technicians in the biotechnology and pharmaceutical industries and in government laboratories.  The United States Bureau of Labor Statistics forecasts that 280,000 individuals will work as life scientists in 2014, up from 232,000 in 2004 (see www.bls.gov/emp/mlrappendix.pdf).  That the majority of life scientist jobs is and will continue to be in the area of molecular life sciences is supported by a search of the jobs database in the multidisciplinary journal Science (see www.aaas.org).  Specifically, a search on January 19, 2006 of the job listings for the previous two months gave 1,135 hits for keywords (biochemistry, biotechnology, cell biology, genomics, molecular biology, and proteomics) related to the core subjects of the Molecular Life Science major.  By comparison, the search resulted in 344 hits combined for the other major subjects of biology (botany, developmental biology, ecology, evolutionary biology, physiology, and zoology) listed as a search option. 

Cost/Revenue Considerations

Costs are provided in the section above.  

Student Learning Outcomes/Assessment Plan

Molecular Life Sciences Major

Mission

The Molecular Life Sciences major provides students with an understanding of the fundamentals of biology and chemistry and the key principles of biochemistry, cell, and molecular biology, using an interdisciplinary approach and emphasizing genomics, proteomics, and bioinformatics suggested by the American Society of Biochemistry and Molecular Biology.

Goals

The Molecular Life Sciences Major will aim to provide students with expertise in both the fundamentals and frontline applications of the rapidly expanding fields of Biochemistry and Molecular Biology, especially in the areas of Genomics, Proteomics and Bioinformatics.

Graduated students of the Molecular Life Sciences Major should possess skills suitable for (i) biotechnical work in the pharmaceutical, health, and agricultural industries and for (ii) further academic pursuits in graduate or professional schools.

Outcomes

1.
Molecular Life Sciences majors will demonstrate mastery of the key principles of Biochemistry and Molecular Biology; developing familiarity with the molecular components of cells, their interactions in metabolism, the flow of genetic information resulting in their synthesis and in the synthesis of cell structures, and their function in cellular and organismal processes.

2.
Molecular Life Sciences majors will acquire laboratory skills, including laboratory safety skills, in both basic and advanced experimental techniques of Biochemistry and Molecular Biology.  This will include demonstrated use of the scientific method in the design of experiments and development of critical thinking skills in the analysis of the results and the overall significance of those results to the experiments and research undertaken.

3.
    Molecular Life Sciences majors will identify and analyze critically, both 

          scientifically and ethically, major issues at the forefront of Biochemistry and 

          Molecular Biology, especially in the developing fields of Genomics, Proteomics and 

          Bioinformatics.  This will entail the searching of, as well as the demonstrated 

         comprehension of, the primary literature pertinent to these issues. 

4.
Molecular Life Sciences majors will develop specialized computer skills required for the acquisition and analysis of genomic and proteomic databases.

5.
Molecular Life Sciences majors will demonstrate discipline-specific oral and written communication skills through participation in the newly-created MLSc seminar series.

6.
Molecular Life Sciences majors will, through the creation of a cohort model learning community will develop required collaboration, interpersonal, and team-building skills required for their post-graduate endeavors.

Assessment

1.
MLS student performance in course examinations, literature review papers, lab reports, and oral presentations; demonstrating not only critical analysis and mastery of knowledge in Biochemistry and Molecular Biology, but also demonstrating the students’ capability to communicate scientific information in both a written or oral format.

2.
MLS student performance in discipline-related sections of the GRE, MCAT, DAT and ETS examinations.

3.
Assessment of the immediate post-graduate destination of MLS students in industry, graduate schools, and professional schools.

4.
Assessment of the placement of MLS alumni from the three-year alumni survey and direct inquiry.  

5.
Assessment of Capstone Experience.

Accreditation Narrative

The American Society for Biochemistry and Molecular Biology (ASBMB) Educational and Professional Development Committee came out with a new set of curriculum recommendations for undergraduate biochemistry and molecular biology programs in 2003 following a three year review of the curriculum.  While there is no formal accreditation process, a copy of the proposed major was sent to members of the Curriculum Subcommittee of the Education and Professional Development Committee of the ASBMB.  The response received was that the “proposed program meets both the spirit and letter of our ASBMB recommendations”. (John A. Boyle, Ph. D., committee member and co-author of ASMBM curriculum guidelines)

Curriculum Guide

Molecular Life Sciences Major




Dept. and No.

Descriptive Title of Course
      Credits










  
Fall
Spring

FIRST YEAR

MAJOR(GE NSCI)
Chem 112-113

Genl/Anal Chem I-II

4.5
4.5

MAJOR 

Biol 141-142

Genl Biol I-II


4.5
4.5

COGNATE

Math 103 , if needed*




4

COGNATE(GE Quan)
Math 114

Analysisl I



4

GE WRTG

WRTG 107

Composition


3

GE C/IL


C/IL 102

Computer & Info. Literacy

3

GE FSEM

INTD 100

Freshmen Seminar

1        

MAJOR


MLSc 290

MLSc Seminar   


1











___________











17
17


SECOND YEAR

MAJOR


Chem 232-233

Organic Chem I-II

4.5
  4.5


MAJOR


Biology 361

Molecular Biology I


  5

GE SPCH

Comm 100

Public Speaking


3

GE T/RS

T/RS 121

Theology I



  3

GE PHIL

Phil 120


Into to Philosophy


  3

MAJOR


MLSc 290

MLSc Seminar 



  1

GE HUMN

Humn Elect.

Humanities Elective

3


GE S/BH

S/BH Elective

Social/Behavioral Electives
3

GE ELECT

Major Elect.**

Biology Elect.


3-5
GE PHED

PHED Elect.

Phys. Ed. Elect.



  1 











16.5-18.5  17.5


THIRD YEAR

COGNATE

Phys 120-121

General Phys I-II

4
4

MAJOR


Chem 450-451

Biochemistry I-II


4.5
3

MAJOR


MLSc 290

MLSc Seminar 


1

GE T/RS

T/RS 122

Theology II


3

GE PHIL

Phil 210


Ethics




3

GE S/BH

S/BH Elective

Social/Behavioral Electives

3

GE HUMN

Humn Elect.

Humanities Elective


3

GE Elect

Major Elective***
Biology/Chemistry

3-4.5

GE PHED

PHED Elect.

Phys. Ed. Elect.


1











16.5-18
16







FOURTH YEAR

MAJOR


MLSc 490

MLSc Capstone 


3

MAJOR


MLSc 440

Proteomics


3

MAJOR


MLSc 440L

Proteomics Lab



3

MAJOR


Biology 362

Molecular Biology II

5



GE Elect

Major Elect***

Biology/Chemistry


3-5


GE T/RS or PHIL
T/RS or PHIL

Elective



3

GE HUMN

Humn Elect.

Humanities Elective

3
3

GE Elect

FREE






3
GE PHED

PHED Elect.

Phys. Ed. Elect.



1
  
17 13-15

Total = 130.5  -  136
*If not needed, replace with 1 course in biology or chemistry.

**Major Electives—choose 1 from the following list:

Biology

250
Microbiology




344 
Principles of Immunology





350
Cellular Biology
***Major Electives—choose 2 from the following list:




Biology

250
Microbiology




344 
Principles of Immunology





350
Cellular Biology




351
Developmental Biology




358 
Cellular and Molecular Neurobiology

364
Virology


245
Physiology

Chemistry 
360
Biophysical Chemistry I


370
Instrumental Analysis

352    
Chemical Toxicology

MLSc

493
Research (may be an internship if approved by MLSc Advisory Board)

New Course

 Course Title:   Proteomics 
Course Number:  MLSc 440                         Date Of Initial Offering:      Fall      2009





                                                                                 Semester           year
Rationale for


Course level

Credit Hours:  3    Format:  X lecture  ( lab  ( other:__________________________________   Frequency: X annual  ( each semester (alternate years  

Prerequisites: 2 semesters biochemistry; 1 semester molecular biology

Rationale for 

pre-requisites

(if pre-

requisites 

are listed)


Catalog

Description

(50 word

maximum)


Similar

Courses being

offered at the

University


Discuss

Extent of

overlap with

existing

courses 

Special 
Resources

Required

(e.g. library, 

equipment,

materials/

facilities)

Characteristics (check any/all that apply):
        Major:
X  Required

(  Elective 

        GE :
(  submitted to CCC
( will be submitted to CCC   ____________     (  Area Free only









              date





Interdisciplinary:  X YES  ( NO       Team Teaching:   X YES
( NO

Exclusively For Special Programs/Concentrations: X NO (YES (Name)____________________

Home College:   X CAS
( PCPS
( KSOM
( GRAD

Required Attachments:
X    Syllabus with student learning objectives, assessment/evaluation mechanisms, and outline of topics

X    Description of, or example of, readings/papers/projects/examinations

X    Assessment/evaluation based course improvement mechanisms

*  Attached syllabus included details of laboratory projects that will be completed.

     **  Primary course assessment will occur via examinations, quizzes and grading of 

           students’ laboratory reports.

New Course:  MLSc 440 Proteomics

Tabbi L. Miller-Scandle, Ph.D.

Director of Research, IMBM

(570) 941-6353

tabbi.miller@scranton.edu

Course Goals and Objectives:  

Students will be introduced to the fundamental concepts and techniques utilized in proteomic studies.  Proteomics is the large-scale study of proteins, particularly their structures and functions. While the genomes of many organisms remain to be sequenced, the move into the post-genomic era of proteomics has already begun. The term proteomics was coined as an analogy to genomics, and while it is often viewed as the "next step", proteomics is much more complicated than genomics. Most importantly, while the genome is a rather constant entity, the proteome differs not only from cell to cell but even within a particular cell type under variable growth conditions.  

The Proteomics Course will consist of lectures focused on principles associated with study in the post-genomic era, including protein identification strategies using 2- dimensional gel electrophoresis and protein microarrays, mass spectometry and use of the publicly available protein databases.  This course will be of specific interest to students looking to continue on to graduate education, as well as those whose who are planning a medical career path.  The course will culminate in lectures describing the clinical and biomedical applications of proteomics, particularly the ways in which proteomic study continues to impact disease diagnosis, cancer research and drug design.  Each student will be graded based on 4 examinations and 5 quizzes.

Proteomics Course Syllabus:

This outline would cover approximately 28 classes (75 min each).  The textbook of choice for this course would be “Proteome Research: New Frontiers in Functional Genomics” by M.R. Wilkins et al.  However, the book was published in 1997, and unfortunately there are very few proteomics textbooks that compare.  It is expected that new ones will continue to surface, and can be substituted with few changes to the course content. 

I. Introduction to the Proteome, relationship between
            protein structure and function
II. Two-Dimensional Gel Electrophoresis

High Throughput 2D PAGE

Future Directions of 2D PAGE

III. Protein Identification Strategies

Purpose of Protein ID and overview of ID strategies

Isoelectric point, Experimental mass vs. theoretical mass

Exam I

      IV.      Intro to Mass spectrometry

                 Peptide Mass Fingerprinting

V. Co- and Post-translational Modifications

One gene/one polypeptide?

Protein Modifications

Detection of Modifications

Exam II

VI. Proteome Databases

SWISS-PROT, TrEMBL, Genome databases

2D PAGE Databases

VII. Database Integration

Cross-referencing

VIII. Comparative Protein Modeling

Exam III

IX. Protein Microarrays*

       X.       Clinical and Biomedical Applications of Proteomics*

Disease Diagnosis, Proteomics and Cancer 

Protein structure and drug design 

Microbial proteomics (Immunogenics and Virulence Factors)

Exam IV

*  Material would derive entirely from another source (microarrays) or from the textbook and additional papers, etc.

In addition to the 4 exams (100 points each) listed, 5 quizzes will also be given (10 points each) for a total of 450 possible points.

New Course

 Course Title:   Proteomics Laboratory
Course Number:  MLSc 440L                         Date Of Initial Offering:    Spring       2010




                                                                                 Semester           year
Rationale for


Course level

Credit Hours:    3       Format:  ( lecture  X lab  ( other:_________  

Frequency:   X annual  ( each semester ( alternate years   

Prerequisites:  Proteomics course and all associated prerequisites 


Rationale for 

pre-requisites

(if pre-

requisites 

are listed)

Catalog

Description

(50 word

maximum)


Similar

Courses being

offered at the

University


Discuss

Extent of

overlap with

existing

courses 


Special 
Resources

Required

(e.g. library, 

equipment, materials/facilities)

Characteristics (check any/all that apply):

        Major:
 X  Required

(  Elective 

        GE :
(  submitted to CCC
( will be submitted to CCC   ____________     (  Area Free only









              date





Interdisciplinary:  X YES   ( NO       Team Teaching:   X YES
( NO

Exclusively For Special Programs/Concentrations: X NO (YES (Name)____________________

Home College:   X CAS
( PCPS
( KSOM
( GRAD

Required Attachments:
X    Syllabus with student learning objectives, assessment/evaluation mechanisms, and outline of topics

X    Description of, or example of, readings/papers/projects/examinations*

             X    Assessment/evaluation based course improvement mechanisms**
 *  Attached syllabus includes details of laboratory projects that will be completed.

     **  Primary course assessment will occur via examinations, quizzes and grading of 

           students’ laboratory reports.

MLSc 440L Proteomics Laboratory 

Tabbi L. Miller-Scandle, Ph.D.

Director of Research, IMBM

(570) 941-6353

tabbi.miller@scranton.edu

Course Goals and Objectives:  

The Proteomics laboratory course will allow the students having previously taken the Proteomics lecture course to apply their acquired knowledge to actual techniques in a laboratory setting.  Hands on experience will be provided in 2D electrophoresis, mass spectrometry, and protein identification using available databases.  Working in groups, students will have the opportunity to become familiar with the specific workings of proteomics research, and compose group lab reports summarizing their findings.  In addition to comparing proteomes of dissimilar organisms, the students will also compare the more familiar 1D gel electrophorsis with 2D electrophoresis, ad discuss the usefulness of both techniques.  Each student will be graded based on 4 quizzes and 3 group lab reports.  Students in each individual lab group will receive the same grade on each submited lab report.

The experiments planned will cover 12 lab sessions (Lab will be scheduled as one 21/2 or 3 hour session/week).  One suggested manual would be Proteomics in Practice : A Laboratory Manual of Proteome Analysis  by R. Westermeier, et al, or a laboratory manual could be constructed to fit the specific experiments.  Class size would be limited to 12 students/lab section (divided into 4 groups of 3 students each).
1.  Lab Safety (more extensive assuming the lab class would ……IMBM), presentation on proper record keeping, tour of labs, etc.

2.  Protein isolation (probably from E. Coli and Bacteria X)

3.  Protein quantification (Bradford)   Quiz 1

4.  1D polyacrylamide gel electrophoresis (PAGE) and imagining on Fuji Imager (2 of 4 groups will perform 1D on each organism).

5.  2D PAGE – set up isoelectric focusing (IEF; strips will have to be re-hydrated for 24 hours prior to class).  Protein will be the same as that used for 1D for visual comparison.  Students will then set up second dimension run with strips already run through IEF (these will have to run for 18 hours and be stained by someone else).

6.  Visualize stained gels from previous class using the Fuji Imager (visual comparisons can now be made between the 1D and 2D gels for E. Coli, and students will write a lab report based on these comparisons). Quiz 2
7.  The HT analyzer software (program for numbering protein spots) will be demonstrated and students will be able to use the program to analyze their gels.  The software can be run on 2 workstations for student use. 

8.  Demonstration of Genomic Solutions Pro-Pic (used for picking gels).  Students will be able to pick several protein spots from their 2D gels.  Digestion of picked proteins using the GS Pro-Gest will be started. 

9.  Demo of mass spectrometry analysis using the Axima CFR Mass Spectrometer and Kratos Kompact software package.  (Students will have ID’s for a few proteins on each group’s 2D E. Coli gel; a lab report will be prepared based on their protein identifications of the 2D E. Coli gel). Quiz 3
10. Swis-Prot demo and comparison of 2D gels generated in the lab with database 2D images.  

11.  HT analyzer analysis Bacteria X gel.  Visual comparison of E. coli gel to Bacteria X gel.  Given mass spec data already generated and students search to identify the protein that differs between the organisms (Lab report comparing 2D of E. Coli vs. 2D of Bacteria X).

12. HT Analyzer Comparison of 2D gels prepared prior to class using different IPG strips of differing pH range (pH 4-7 vs. 1 unit pH). Quiz 4
Four lab quizzes (30 points each) will be given as per the schedule above.  Students will be required to submit 3 lab reports (worth 100 points each) that will be prepared as a group (each member of the group gets the same grade).   

New Course

 Course Title: Molecular Life Sciences Capstone 

Course Number:  MLSc 490
      Date of Initial Offering: 
          Spring___2009





                                                                                 Semester           year
Rationale for


Course level

Credit Hours: 3  Format:  X lecture  ( lab  X other lecture and student presentations

 Frequency: X annual  ( each semester (alternate years  

Prerequisites: 2 semesters of biochemistry and 2 semesters of molecular biology

Rationale for 

pre-requisites

(if pre-

requisites 

are listed)


Catalog

Description

(50 word

maximum)


Similar

Courses being

offered at the

University


Discuss

Extent of

overlap with

existing

courses 

Special 
Resources

Required

(e.g. library, 

equipment,

materials/

facilities)

Characteristics (check any/all that apply):

        Major:
X  Required

(  Elective 

        GE :
(  submitted to CCC
( will be submitted to CCC   ____________     (  Area Free only









              date





Interdisciplinary:  X YES   ( NO       Team Teaching:   ( YES
X NO

Exclusively For Special Programs/Concentrations: ( NO XYES Name:Molecular Life Science major
Home College:   X CAS
( PCPS
( KSOM
( GRAD

Required Attachments:
X
Syllabus with student learning objectives, assessment/evaluation mechanisms, and outline of topics

X
Description of, or example of, readings/papers/projects/examinations*

X
Assessment/evaluation based course improvement mechanisms**

*Syllabus includes details of projects/evaluations.

**Primary course assessment will be done by review of students’ portfolios.  Each students submits a portfolio as their final project.  The portfolio includes a record of each outline and presentation, as well as feedback and student reflection on their progress.  

MLSc 490:  Molecular Life Science Capstone Course
Course Syllabus

Dr. Joan Wasilewski


 

311 Loyola Hall






 

941-7705





 



COURSE GOALS & OBJECTIVES:


Students in Molecular Life Science 490 apply the fundamentals of the many disciplines of the molecular life sciences to advanced topics.  They will integrate principles biochemistry, cell and molecular biology, and bioinformatics to explore various themes. 

Topics such as acid base chemistry, macromolecular structure, metabolism, recombinant DNA technology, genetic expression, enzymology, genomics, proteomics, etc. will be used to investigate in-depth topics.  Examples include the blood buffering system, molecular basis of diseases, molecular screening, consequences of vitamin deficiencies, environmental topics, biochemical mechanisms of drugs and toxins, recombinant DNA technology, molecular evolution, and other areas of student interest.  

Students will demonstrate their ability to apply their background to learn about more advanced areas of molecular life science in various ways.  Each student will choose topics of interest that will be presented to the class in a lecture/discussion format.  Each of the topics chosen will require the student to integrate various areas of molecular life science to investigate advanced topics. In addition, written assignments will be given.

It is assumed that students have a strong foundation in biochemistry and molecular biology before enrolling in this course since study of the special topics assumes knowledge of the fundamentals covered previously.  (Prerequisites for the course are 2 semesters each of biochemistry and molecular biology.)  Students are expected to come to class prepared and to be active participants in the class.  Questions are always welcomed.

ASSIGNMENTS:

1. Problem sets on topics that have been covered in class will be assigned.  This includes material presented by the instructor, as well as fellow students.  Students may discuss the assignments in groups if they choose, but the finished product must be done independently.

2. Outlines of the oral presentations will be due approximately 1 week before the presentation will be given.  (Details given in class.)

3. Each student will be responsible for choosing, researching, and presenting a number of special topics throughout the semester.  Students may choose the topic, but the instructor must approve it.  Group projects are allowed, but not mandated.  A list of potential topics includes, but is not limited to

Molecular mechanisms of drug action--ex:  chemotherapeutic drugs, cholesterol-lowering medications, antibiotics 

Mechanisms of Immunity

Microbial detection

Vaccine design

Recombinant DNA techniques—cloning, genomics, clinical detection techniques

Acidosis/alkalosis--causes, effects (ex: Lactic acidosis, ketosis, pulmonary disease)

Signal transduction mechanisms

Biochemistry/Molecular Biology of disease--ex:  hemoglobinopathies, glycogen storage diseases, diabetes, molecular biological aspects of cancer

Vitamin deficiencies—modes of action of vitamins, consequences of deficiencies

Enzymology—structural studies of enzymes, kinetics, mechanisms

Environmental biochemistry—pesticides, effect of heavy metals on biochemical systems

Toxins--molecular modes of action, detection

Bioanalytical techniques

The best projects will be those in which a number of different disciplines are used to investigate a particular topic.  For example, the topic of sickle-cell anemia could include a discussion of the molecular defect in the gene and its effect on the 3D structure of the resulting polypeptide, how this structure affects solubility of the hemoglobin, a review of oxy- vs. deoxy-Hb properties, recombinant DNA techniques used to clinically detect the presence of the defective gene, drug therapies used in sickle cell anemia and how the side affects may affect gene expression, etc.
4.
Each student will submit a portfolio at the end of the semester consisting of the outlines and supporting materials for each of their presentations.  Included will be a critique of their work.  Details on this project, as well as samples of portfolios presented in previous years, will be available in class.
ATTENDANCE POLICY:


Students are expected to attend each class and are responsible for material covered and announcements made during all classes.  

New Course

 Course Title: __MLSc Seminar           
Course Number:____MLSc 290_______ Date Of Initial Offering:  _Fall               2007





                                                                                 Semester           year
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Course level
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Interdisciplinary:  ( YES   X NO       Team Teaching:   ( YES
X NO
Exclusively For Special Programs/Concentrations: ( NO XYES (Name)Molecular Life Sciences
Home College:   X CAS
( PCPS
( KSOM
( GRAD

Required Attachments:
· Syllabus with student learning objectives, assessment/evaluation mechanisms, and outline of topics

· Description of, or example of, readings/papers/projects/examinations

· Assessment/evaluation based course improvement mechanisms Fall
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This course covers highly specialized material, appropriate only for students having completed all necessary prerequisite courses.








The Molecular Life Science Major will be a rigorous program designed to be more competitive with other universities and colleges with similar programs.  Thus, the major will recruit high-quality students interested in this field of study, adding positively to the caliber of the student body at-large. 





Although the impact on other departments is anticipated to be negligible, if any, there is an anticipated impact on the departments of biology and chemistry.  Faculty time will be required to teach the seminar and capstone courses.  Some of the students who choose this major may be expected to have majored in biology or biochemistry.





none





The laboratory equipment and space for the new laboratory course in proteomics is available at the IMBM.  The estimated cost of supplies for the laboratory is $3000 per section.





Faculty in the biology and chemistry departments will deliver most courses.  Most courses are existing courses.  Adjunct faculty at the IMBM will deliver the proteomics course and the proteomics laboratory courses.  Cost is estimated at $10,500 assuming 1 section of the proteomics lecture and 2 sections of the laboratory course.  In the event that there is 1 laboratory course section, cost would be less.





MLSc 440	Proteomics				4	X	MLSc Program


MLSc 440L	Proteomics Lab			4	X	MLSc Program





Topics covered in Proteomics lecture require solid background in biology, biochemistry and basic molecular biology.  








MLSc 440  Proteomics                                                                                        3 cr.


(Pre-requisites: BIOL 361 or 362  and CHEM 450 or 451 or permission from instructor)The Proteomics Course will consist of lectures focused on study in the post-genomic era, including protein identification strategies using 2-dimensional gel electrophoresis, mass spectometry and use of protein databases.  The course will also cover the ways in which proteomic study continues to impact disease diagnosis, cancer research and drug design.








None





None





None





( Humanities (CA)         ( S/B Sciences (S)               ( Cultural Diversity (D)                                                                      


( Humanities (CH)         ( Natural Science (E)           ( Writing Intensive(W)


( Humanities (CL)          ( Theology/Phil  (P)


( Humanities (CF)          ( Quantitative Reasoning (Q) 





			








This course covers highly specialized material, appropriate only for students having completed all necessary prerequisite courses.





Knowledge base in the field of proteomics (as well as concepts covered in the listed prerequisites for the Proteomics lecture course) is necessary to complete experimental activities. 





MLSc 440L Proteomics Lab							3cr. 


(Pre-requisites:  MLSc 440).  The Proteomics Laboratory Course will allow the students having previously taken the Proteomics Lecture Course the opportunity to apply their acquired knowledge to actual techniques in a laboratory setting.  Hands on experience will be provided in 2D electrophoresis, mass spectrometry, and protein identification using available databases.





None





None





The Proteomics Laboratory course will be conducted in the IMBM, which has the necessary proteomic equipment and database access to support the proposed lab activities.





( Humanities (CA)         ( S/B Sciences (S)               ( Cultural Diversity (D)                                                                      


( Humanities (CH)         ( Natural Science (E)           ( Writing Intensive(W)


( Humanities (CL)          ( Theology/Phil  (P)


( Humanities (CF)          ( Quantitative Reasoning (Q) 





			








This is the capstone course for the proposed new major in Molecular Life Sciences.The course has 4 upper level pre-requisites.





A background in molecular biology and biochemistry is necessary since students will use their knowledge in these areas to explore special topics and case studies in molecular life science. 








MLSc 490 is the capstone course for students majoring in Molecular Life Science.  Fundamentals of biochemistry, cell and molecular biology will be used to explore various themes in molecular life science. Students are responsible for researching advanced topics and presenting lecture/discussions or case studies to the class.  





The capstone course for biochemistry majors in the pre-professional track (Chem 484—Advanced Topics in Biochemistry) has a similar format—case studies, students presentations, student portfolios.  However, that course is narrower in scope, emphasizing primarily biochemistry.  This proposed course assumes a background in not only biochemistry, but molecular and cellular biology, as well.





Does not overlap an existing course





none





( Humanities (CA)         ( S/B Sciences (S)               ( Cultural Diversity (D)                                                                      


( Humanities (CH)         ( Natural Science (E)          ( Writing Intensive(W)


( Humanities (CL)         ( Theology/Phil  (P)


( Humanities (CF)         ( Quantitative Reasoning (Q) 





			








This one credit new course will have a designation at the 200 level to make it available for students beginning in the first year of the program.  Students will also register for the seminar for one credit in their second and third years, but to make it available to first year majors, it will require a 200 level designation. 





NA





Instruction in seminar format and oral presentation; student presentations on current topics in Molecular Life Sciences, relevant to basic or applied research findings from the primary scientific literature.








CHEM 391 includes student presentations in chemistry, biochemistry, or industrial chemistry.  The proposed is limited specifically to topics in Molecular Life Sciences and is not intended to exclude first or second year students by a 300-level designation.





None





It is anticipated that existing library electronic and bound resources will be sufficient; no special resources required.





( Humanities (CA)         ( S/B Sciences (S)               ( Cultural Diversity (D)                                                                      


( Humanities (CH)         ( Natural Science (E)           ( Writing Intensive(W)


( Humanities (CL)          ( Theology/Phil  (P)


( Humanities (CF)          ( Quantitative Reasoning (Q) 





			











