BIOS 742 “BIOTECHNOLOGY”

Syllabus: This 3 credit course covers industrial and applied biotechnology. Course topics include recombinant DNA, protein expression and purification in a variety of microbial hosts and eukaryotic cell lines, protein purification, production of aminoacids and other chemicals in bacteria, fermentation, waste processing and bioremediation, agricultural transgenic plants and animals, therapeutic biologicals including monoclonal antibodies, industrial use of transgenic animals, xenotransplantation and tissue engineering. We envision that this course will be especially important for students who want to pursue research careers outside of academy. 
Important: Schedule is approximate. Topic list will be followed, but how fast we will go, will depend on the class progress. 
Reading: “Molecular Biotechnology” by Glick and Pasternak (3rd edition)  

In addition to the subjects covered by lectures, every student will read a bunch of review papers in biotechnology with concentration on a certain topic, will write topical teaching aid summary (4 pages) and present the material summarized in this teaching aid to other students. Each student will also prepare a review of the issue of “Genetic Engineering and Biotechnology” magazine (will be distributed). 
Schedule: 

January 26    
Biotechnology I (Recombinant DNA. Need to knows)

February 2    
Biotechnology II (Hybridization. PCR. Sequencing. Need to knows) 
February 9    
Protein expression in prokaryotes I

February 16  
Protein expression in prokaryotes II; bioreactors; fermentation; bioprocessing of waste. 
February 23  
MID-TERM EXAM I Industrial microbiology: ethanol, aminoacids and other valuable chemicals
March 1 
 
Protein Expression in eukaryotes: yeasts, insect cells, mammalian

Teaching aid summaries are due 
March 8 

Transgenic plants I and II.

March 15               Spring break week 

March 22 
Biologicals. Teaching aid summaries are returned back to students for further edits if these are needed
March 29

MID-TERM EXAM II. Transgenic animals AND Tissue engineering

April 5 

Guest lecture on patenting 

Students distribute teaching aid summaries to every member of the class 
April 
12
          “Genetic Engineering and Biotechnology” magazine review day

April 19 

Teaching aid summary evaluations are due. 

 student presentations/ reviews before exam
April 26 

 student presentations/ reviews before exam
May 3

Reading day 

May 10                                              FINAL EXAM        
GRADING: 


Mid-term exam I

15%



Mid-term exam II 

15%



Teaching Aid Summary: 
10%



Presentation: 


15%



GEN News presentation 
10%



Final exam: 


30%
In-class discussions and teaching aid summary evaluations: 5%

Guidelines for Writing a Teaching Aid Summary: 
(10% of the final grade)

Every student will read a bunch of review papers in biotechnology with concentration on a certain topic, write topical teaching aid summary (4 pages) and present the material summarized in this teaching aid to other students. 


Teaching Aid Summary consists of approx. 4 pages of the covered material + cover page with your name, topic etc. When writing, please keep in mind that this material is to be perused by your classmates and shall cover the topic in a form that makes easier to prepare for the final exam. In this light, use of the Tables, Figures, and Bulleted Lists is encouraged. Papers to prepare Teaching summary are provided. Additionally, students are encouraged to use other sources, with references. Re-use of the Dr. Baranova lecture slides related to the topics is NOT encouraged. You suppose to find some novel angle to the same problem and/or to go deeper in the specifics of the Topic. Final exam will include one question per each Teaching Aid Summaries.
After initial review by Dr. Baranova, Teaching Aid Summaries should be self-distributed to every student in the class and will be peer-evaluated. 

At the end of the class, every student will present the Topic to other students in the class. Length of presentation is 20 to 30 minutes plus 5-10 minutes for questions that could be asked DURING the presentation (as interruptions). Questions will be asked by students participating in class and by the teacher. Please note, that questions will be asked in case when teacher or student not completely understood something said by presenter. All presentations should be done in PowerPoint. 

In addition to the material present in the Teaching Aid Summary, every presentation should contain introductory section explaining why presented topic has importance for modern biotechnology and include your reasoning about future avenues for further developments in this area of technology and what would you concentrate your efforts on. Please note that your reasoning should not be limited to general suggestions, like “help cancer patients”. Please, be more specific than that.
If you don’t understand something in the paper while preparing to presentation, you can ask any question (preferably by e-mail or in a meeting), and I’ll answer them. My e-mail is abaranov@gmu.edu. Phone (571) 334-11-45. 

2012: LIST OF TOPICS for Teaching Aid Summaries and Presentations:
BUNDLE 1        GLYCOSYLATIONS IN BIOPHARMACEUTICALS
1. Huijuan Li and Marc d’Anjou “Pharmacological significance of glycosylation in therapeutic proteins”

2. Yves Durocher and Michael Butler “Expression systems for therapeutic glycoprotein production”

3. The importance of N- and O-linked oligosaccharides for the biosynthesis and in vitro and in vivo biologic activities of erythropoietin” Blood, 1991
BUNDLE 2        SEARCH FOR NOVEL ENZYMES AND THEIR DIRECTED EVOLUTION
1. Taku Uchiyama and Kentaro Miyazaki “Functional metagenomics for enzyme discovery: challenges to efficient screening”

2. Manuel Ferrer, Olga Golyshina, Ana Beloqui and Peter N Golyshin. “Mining enzymes from extreme environments”
3. Hibbert EG and Dalby P “Directed evolution strategies for improved enzymatic performance”
BUNDLE 3    DRUG DISCOVERY AND DRUG DEVELOPMENT

1. Van Voorhis et al. “The role of medical structural genomics in discovering new drugs for infectious diseases” PLOS Computational biology 
2.Hugo G Menzella and Christopher D Reeves “Combinatorial biosynthesis for drug development”
3. Sueharu Horinouchi “Combinatorial biosynthesis of plant medicinal polyketides by Microorganisms”

BUNDLE 4      PROTEIN SCAFFOLDS

1. Michaela Gebauer and Arne Skerra “Engineered protein scaffolds as next-generation antibody Therapeutics”
2. Stewart D Nuttall1 and Renae B Walsh “Display scaffolds: protein engineering for novel therapeutics” 

3. Mahapatro and Sigh “Biodegradable nanoparticles” 
BINDLE 5      BIOFUELS
1. Lawrence P Wackett “Biomass to fuels via microbial transformations”
2. Hal Alper and Gregory Stephanopoulos “Engineering for biofuels: exploiting

innate microbial capacity or importing biosynthetic potential?” 

3. Dunlop “ Engineering microbes for tolerance to next-generation biofuels”
BUNDLE 6     ALGAE  ENGINEERING/ BIOFUELS
1. Laura L Beer, Eric S Boyd, John W Peters and Matthew C Posewitz “Engineering algae for biohydrogen and biofuel production”
2. Julian N Rosenberg, George A Oyler, Loy Wilkinson and Michael J Betenbaugh “A green light for engineered algae: redirecting metabolism to fuel a biotechnology revolution” 

3. H. C. Greenwell, L. M. L. Laurens, R. J. Shields, R. W. Lovitt and K. J. Flynn “Placing microalgae on the biofuels priority list: a review of the technological challenges”
BUNDLE 7    ETHANOL AND CELLULASES 

1. Antoine Margeot, Barbel Hahn-Hagerdal, Maria Edlund, Raphael Slade and Frederic Monot “New improvements for lignocellulosic ethanol”
2. David B Wilson “Cellulases and biofuels”
3. Leonardo da Costa Sousa, Shishir PS Chundawat, Venkatesh Balan and Bruce E Dale “ ‘Cradle-to-grave’ assessment of existing lignocellulose pretreatment technologies”

4. Gillian Eggleston “Sugar-Ethanol Industries: Future Sustainability (USDA report) 
BUNDLE 8  ARSENIC AND MERCURY REMEDIATION 
1. Oscar N Ruiz and Henry Daniell “Genetic engineering to enhance mercury phytoremediation” 

2. Wang, Kim, Dionysiou et al “Sources and remediation for mercury contamination in aquatic systems” Environmental Pollution, 2004

3. Yong-Guan Zhu and Barry P Rosen “Perspectives for genetic engineering for the phytoremediation of arsenic-contaminated environments: from imagination to reality?
4. Shen-Long Tsai, Shailendra Singh and Wilfred Chen “Arsenic metabolism by microbes in nature and the impact on arsenic remediation”

BUNDLE 9        BIOLOGICS AND BIOSIMILARS 
1. Andrea B. Weir “Hazard Identification and Risk Assessment for Biologics: Targeting the Immune System”
2. Richard Stebbings, Stephen Poole and Robin Thorpe “Safety of biologics, lessons learnt from TGN1412”

3. Hansel, Kropshofer et al. “The safety and side effects of monoclonal antibodies” Nature Reviews in drug Discovery”

4. Hans Shellekens “Biosimilars Therapeutics – what do we need to consider?”

5. “Review, Approval and Marketing of Biosimilars in the United States” 
BUNDLE 10        ENGINEERED ORGANS 

1. Anthony Atala “Engineering organs”

2. Doris A Taylor “From stem cells and cadaveric matrix to engineered organs”
3. Gauvin, Guilemette, Dokmeci et al “Application of microtechnologies for the vascularization of engineered tissues”

4. Tasnim, Deng, Hu et al. “chievemnets and challenges in bioartificial kidney development”
BUNDLE 11        PLANTS AS BIOREACTORS

1. Arun K. Sharma, Manoj K. Sharma “Plants as bioreactors: Recent developments and emerging opportunities”
2. On Sun Lau, Samuel S.M. Sun “Plant seeds as bioreactors for recombinant protein production”

3. Saskia R. Karg, Pauli T. Kallio ”The production of biopharmaceuticals in plant systems”
BUNDLE 12        PERSPECTIVES OF FISH ENGINEERING

1. Rex A. Dunham “Transgenic fish resistant to infectious diseases, their risk and prevention of escape into the environment and future candidate genes for disease transgene manipulation”

2. Robert H. Devlin1, L. Fredrik Sundstro¨m1 and William M. Muir “Interface of biotechnology and ecology for environmental risk assessmentsof transgenic fish” 

3. AquAdvantage Salmon (ISB News report) 

4. AquAdvantage Salmon FDA public display 

TO be printed in good number of copies before presentation days : 

List of the questions to answer after each presentation:

1. Name of the presenter/ Topic of the presentation

2. Please evaluate clarity of the presentation. Was the presenting student able to make the subject clear for you?             





0   1   2    3    4    5    6   7   8   9   10 

3. Please evaluate PowerPoint use by the presenting student


0   1   2    3    4   5   6   7   8   9   10

      4. Please evaluate whether you gained new knowledge that might help you to deal with exam? 





0   1    2   3    4   5    6    7    8   9    10

     5. Please evaluate the total amount of work your fellow student did to prepare to this presentation (number of sources, clarity, etc)





0   1    2   3    4   5    6    7    8   9    10

     6. What were strong and weak sides of the presentation? 

Your name -------------------------------------------------------------------------------------------

List of the questions to answer after reading of each Teaching Aid Summary:
1. Topic of the Teaching Aid Summary
2. Please evaluate clarity of the Summary. Was the author able to make the subject clear for you, e.g. by using Tables, Drawings, Bulleted Statements?             





0   1   2    3    4    5    6   7   8   9   10 

      3. Please evaluate whether you gained new knowledge that might help you to deal with exam? 





0   1    2   3    4   5    6    7    8   9    10

     4. Please evaluate the total amount of work your fellow student did to prepare this Summary (number of sources, overall look, uniformity of the references etc)





0   1    2   3    4   5    6    7    8   9    10

     5. Do you feel that some aspects of the subject were left not enough described? What subtopics within this Teaching Aid Summary need to be extended (if any?) 





Your name

Your name -------------------------------------------------------------------------------------------

