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Please fill out the following form when sending courses to the Curriculum Committee for consideration:

PART 1: 

Course number: CHEM C390

Course Title: Special Topics
Credit hours: 1-5

   
Division offering: NSM
Faculty member submitting this proposal: Kris Dhawale
PART 2:


Have you contacted all campuses in the IU system who are currently teaching this course and examined their methods of teaching this course? (you should consult the office of the Vice Chancellor of Academic Affairs for help in contacting campuses and procuring sample syllabi)

Below, please list all those campuses which teach the course in question:

It is a topics course with changing focus.  For example, if students are interested in learning some theory and more techniques for protein purification, the focus will be on little lecture more hands-on techniques.  If students are interested in knowing “what is bio-informatics or chemical informatics” a short course can be offered under this topics course.  Hence I think that there is no need to match the course contents from any other campuses and obtaining other syllabi is not useful.  This should provide good basis for future biotechnology program or at least useful to keep our students well informed with new developments in these areas.
PART 3: 

Please provide the following elements to the model framework as required by the University Faculty Council (you may attach additional pages): 

1) Describe the course content and your rationale for bringing it forward:

It could serve several different purposes such as: 
· Allow students with a special interest in a specific aspect of chemistry to pursue that interest independently
· Meet the needs of transfer students who may have course work that doesn’t exactly match our coursework to fill in specific areas

· Allow study of specific topics of current interest for which there is no formal course
· Variable credits will allow flexibility (students need will be one factor)

2) Describe the course’s placement in the program, including its intended audience and any prerequisites.

The course could be taken by a wide variety of students depending on the particular focus.  Some topics might be targeted at science majors (e.g. Chromotography Methods) while others may serve a more general audience (e.g. Chemicals in the Home).  The course itself has no prerequisites but specific topics might have some prerequisites.
.
3) List the anticipated student learning objectives and outcomes.

Course objectives and outcomes will vary with the topic chosen.  
4) Discuss any special features of the course (e g. a service learning component)

None
5) Attach a proposed syllabus for the course as it would be taught on the IU East campus.
One sample example is provided.  Please see the attachment.

PART 4:


Representatives of your Division need to examine the sample syllabi and other materials from these campuses and determine whether your approach will be comparable.  Please describe below your Division’s final determination on this point and provide the chair’s signature.

I approve the above-mentioned course as following the model framework given by other campuses in the IU system.

   _____________________________________
____________________

    Division Chair




 Date

Lecture-lab course in Protein Purification Techniques.

At the end of semester students will learn (1) what proteins are (2) structural levels of protein (3) how to grow bacteria (3) how to isolate cells and extracellular fluid (4) how to design strategies to isolate desired protein /enzyme (5) techniques such as ultrafiltration, precipitation of proteins, total protein estimation, determination of enzyme activity and hence specific activity (6) purification techniques such as High Performance Liquid Chromatography and finally determination of purity by gel electrophoresis.
This lecture-laboratory course will emphasize the procedures for the purification of an enzyme (protein). Extracting and purifying this (galactosidase) protein from E. coli will be a multi-step process, starting from cell paste of E. Coli, progressing through several separation methods, and ending with analysis and verification of the purified protein by polyacrylamide gel electrophoresis (PAGE) and Immunoblotting procedures. Unlike many classroom laboratory activities, purification of galactosidase is a project which will span the entire semester. The project will be designed to simulate a "real world" biotechnology experience in order to give students the skills required to do similar projects on the job.

Written and oral communication skills will be emphasized in many ways such as by laboratory notebook documentation, individual progress reports and by an oral presentation summarizing the project. Teamwork skills will be emphasized by working with the same lab partner all semester and by collaboration with other students to give the oral presentation. 

What is protein purification? Protein purification is the separation of a specific protein from contaminants in a manner that produces a useful end product.

What is a protein? Proteins are the major components of living organisms and perform a wide variety of essential functions in cells. Many of the products that are produced in modern biotechnology companies are proteins. These proteins may be drugs, such as insulin or tissue plasminogen activator (TPA), or they may be the molecular tools that enable biotechnology research such as the enzymes that are used to cut and paste DNA. In biochemical terms, each protein is composed of varying numbers and kinds of 20 different amino acid building blocks. The sequence of amino acids determines the relative positioning of individual chemical groups of each amino acid which in turn determines the final structure and function of the molecule. 
Why purify proteins? The challenge of protein purification must be faced regularly by technicians and scientists in biotechnology. In a research environment, proteins must be purified in order to determine their structure and study their biochemical properties. In industrial settings, proteins are purified on a larger scale in order to be sold as products such as drugs, vaccines, diagnostic tools or food additives.

Protein purification is a challenge because, in addition to the target protein that you want to purify , the cell contains several thousand other proteins along with nucleic acids (DNA and RNA), polysaccharides, lipids, and small molecules. A target protein for purification may constitute as little as 0.001% of the total protein in the cell. At most, it may be 10%, unless over-expression is induced by genetic engineering methods- in that case, it may be expressed at higher levels, up to 60% of the total cell protein. In any case, the challenge is to separate the target protein from all the other components in the cell with reasonable efficiency, yield and purity .The two most important things

required to make a purification possible are a specific assay for the target protein and a means of stabilizing it during the purification. Separation methods are based on protein properties. Because of the differences in amino acid composition and sequence, and the possible presence of non-protein groups, each protein has different characteristics that make it unique. These characteristics include size (molecular

Each protein has different characteristics that make it unique. They include molecular weight, charge, solubility, hydrophobicity and biological affinity. Differences in these characteristics are the basis for separation methods such as filtration, salt precipitation, and chromatographic procedures. A wide variety of separation methods are available. Strategies for Purification: A purification strategy includes a series of separation methods or steps. Each purification strategy is unique to the individual protein. This situation is in marked contrast to that for purification of DNA and RNA where only a few accepted purification protocols exist. The choice of separation procedures for a particular protein purification strategy is partially based

on the characteristics of the target protein that you want to purify .The choice of purification strategy is also affected by the characteristics of the source material (microorganism, animal or plant tissue) from which the protein is being purified as well as the scale necessary (mg to kg amounts). The ideal purification strategy has the following goals: maximum recovery of the target protein; minimal loss of biological activity; and maximum removal of contaminating proteins, as well as low cost. Like most protein purification strategies,

purification of -galactosidase involves several protein separation steps along with procedures for analysis of purity and yield.   Overall, yield, cost, and level of purity are most important in industry. Students will analyze all these factors.

In order to purify a protein, it is essential to have a specific assay, a method of detecting and measuring the target protein. The assay makes it possible to determine the yield, which is how much of the target protein

has been purified. In rare cases, the target protein can be detected easily

If the protein is an enzyme, it may be assayed by its ability to catalyze a reaction.  These assays are often colorimetric assays based on a component of the reaction that absorbs light at a given wavelength. This light absorbance is measured by a spectrophotometer.  If the protein is not an enzyme, the assay is usually based on the biological activity of the  protein. For example, if the target protein causes contraction of cultured muscle cells, an assay can be designed to measure this property.

Since this specific assay for target protein is a measure only of the amount of target protein present and says nothing of the presence of contaminating proteins, an additional assay is needed to determine the amount of all proteins, called the total protein assay. The specific activity is expressed in units/mg and is a ratio of the amount of target protein (units) to the total mass of all proteins (mg). After each separation step is performed, an aliquot of the product mixture is set aside for analysis of purity and yield. As the purification process proceeds, the specific activity should increase because contaminants are being removed, thereby decreasing the total weight of all proteins in the sample. This indicates greater purity due to fewer contaminating proteins. Maximum specific activity will be obtained when the protein is purified to homogeneity; in other words, there are no other proteins present other than the target protein. 

But how do we know when we have removed ALL contaminants? Gel electrophoresis is one of the most powerful methods for analysis of protein purity. Protein samples are applied to a gel matrix and separated by size (SDS-PAGE), then stained to allow visualization of all proteins so the number of different proteins in the mixture can be determined. 

Western blotting (immunoblotting) using specific antibodies to the target protein may also be used to verify that the target protein has been purified.

Other methods, such as High Performance Liquid Chromatography (HPLC), will also be used to monitor purity.
