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1.
Alpha
BIOL
Number
226

Course Title
Methods in Biotechnology

Credits
 FORMDROPDOWN 
 


Department
 FORMDROPDOWN 

Author
S Irwin
      Date of Outline
3-5-09
Effective Date  Spring 09      5-year Review Date Spring 14
2.
Course Description:
        Focuses on techniques, ethical issues and theory for the biotechnology  industry. Covers concepts and skills including protein biochemistry , tissue culturing techniques, manipulation, extraction and purification of DNA, probe preparation and hybridization methods. Emphasizes aseptic techniques, along with methods of media preparation, growth and maintenance of bacteria. 
      Cross-list 
     

Contact Hours/Type
2 lecture/ 9 lab
3.
Pre-requisites 
Biology 225 with a C or better

Pre-requisite may be waived by consent   FORMCHECKBOX 
 yes     FORMCHECKBOX 
 no



Co-requisites
     

Recommended Preparation
     
4.  Function/Designation
 FORMCHECKBOX 
AA  FORMDROPDOWN 
                FORMDROPDOWN 
               


 FORMCHECKBOX 
AS   FORMDROPDOWN 
             FORMDROPDOWN 
        
List Additional Programs and Category:      

 FORMTEXT 
     

 FORMCHECKBOX 
AAS   FORMDROPDOWN 
            FORMDROPDOWN 
      
 List Additional Programs and Category:      
   


 FORMCHECKBOX 
BAS  FORMDROPDOWN 
            FORMDROPDOWN 


List Additional Programs and Category:      
   


 FORMCHECKBOX 
 Developmental/Remedial
  

 FORMCHECKBOX 
 Other/Additional: Explain:      
See Curriculum Action Request (CAR) form for the college-wide general education student learning 

outcomes (SLOs) and/or the program learning outcomes (PLOs) this course supports.

 FORMCHECKBOX 
 This course outline is standardized and/or the result of a community college or system-wide agreement. 


Responsible committee:      
5. 
Student Learning Outcomes (SLOs): List one to four inclusive SLOs.


For assessment, link these to #7 Recommended Course Content, and #9 Recommended Course Requirements & Evaluation. Use roman numerals (I., II., III.) to designate SLOs


On successful completion of this course, students will be able to:

I.   Report scientific results in the standard format used for scientific publication.

II.  Formulate reasonable conclusions based on imperical and theoretical data.

III. Design and implement experiments asking a fundamental question in biotechnology.

IV. Demonstrate proficient knowledge in utilizing basic lab equipment and computer programs found in 

            most biotechnology labs.

6.
Competencies/Concepts/Issues/Skills


For assessment, link these to #7 Recommended Course Content, and #9 Recommended Course Requirements & Evaluation.  Use lower case letters (a., b.…zz. )to designate competencies/skills/issues


On successful completion of this course, students will be able to: 

a. Explain and demonstrate the basic principles of recombinant DNA technology. 

b. Define differences between genetic, cytological and physical maps. 

c. Conduct comparative computer analyses of DNA sequence with genomics and proteomics databases. 

d. Define the techniques used for extraction and purification of  proteins. 

e. Comprehend and use technical vocabulary 

f. Document results at the time of performance 

g.  Identify, and apply changes to control procedures as needed. 

h. Employ scientific writing techniques 

i. Maintain a safe work area. 

j. Observe rules of electric and equipment safety; recognize common lab hazards 

k. Apply scientific methods 

l. Troubleshoot procedures and/or tests 

m. Prioritize and perform multiple tasks in a timely manner 

n. Check and maintain equipment, logs, and perform preventive maintenance tasks according to schedule 

o. Practice aseptic techniques 

p.  Use standard pipetting techniques; measure volume/weights  

q. Review and summarize scientific publications



 FORMTEXT 

     
 
7.
Suggested Course Content and Approximate Time Spent on Each Topic


Linked to #5. Student Learning Outcomes and # 6 Competencies/Skills/Issues

Week 1: History of Biotechnology and its Relevance to You.

              Types of Biotechnology (ie agriculture, microbiology, forensics, etc.)

               Hazardous Chemicals Use and Disposal, MSDS, Lab Protocol.

               Record Keeping and Report writing. I, IV, a,e,f,i,j,n,o, p,q

Week 2: Hottest areas in Biotechnology: Genomics and Bioinformatics.  Making Solutions, Serial  

              Dilutions and pH. Preparation of growth media, sterilization and sterile technique.II, IV 

              b,c,e,i,l,m,o,p 

Week 3: Microbial Biotechnology: Microorganisms as tools. Bacterial Growth, Purity, Isolation and 

              Disposal. II, III, IV a,i,k,l,m,o,p

      Week 4: Microbial Genomes: sequencing strategies and synthesis of virsues. Protein  

                    Isolation/Purification and Quantification. Western Blots. II, III, IV a,c,d,g,k,l,p

Week 5: Microbial Diagnostics: Microarrays, PCR and ELISAs. ELISA’s, Precipitation and Agglutination Reactions. II, III, IV c,d,g,k,l,p  

      Week 6: Proteins as Products: Protein Purification, Scale up and Postpurification Analysis Methods. 

                    DNA Isolation/purification from different sources. II, III, IV a,d,g, k,l,p

Week 7: Plant Biotechnology: Methods in Plant Transgenesis. Northern Blots  II, III, IV a, e,g.k,l,p

      Week 8: Practical Field Applications of Plant Biotechnology and health and environmental concerns. 

                    Southern Blots II, III, IV a,e,g,k,l,p

       Week 9:  Animal Biotechnology: Methods in Transgenic Animals. Tissue Culture  II, III, IV e,g,k,l,p,q

       Week 10: Producing Antibodies in Animals (monoclonals and polyclonals).  Tissue Culture continued    

                      II, III, IV e,d,g,k,l,p,q

       Week 11: Aquatic Biotechnology. Projects in cloning and sequencing plant genes (through week 15).

                        I, II, III, IV a,d,e,g,i,k,l,o,p,q

Week 12: 
DNA Fingerprinting Analysis in Forensics II, III  a,b,c,q

Week 13: 
Medical Biotechnology: Regenerative Medicine II, III a,b,c,d,e

Week 14: 
Biotechnology Regulations  II, III, IV,e,i,q

Week 15: Ethics and Biotechnology. II, III ,e,q

Week 16: Presentations and Analysis of Projects. Lab skills evaluations I, II, III, IV e,g,h,i, m, n, o, p



8.
Text and Materials, Reference Materials, and Auxiliary Materials

Appropriate text(s) and materials will be chosen at the time the course is offered from those currently available in the field.  Examples include: Introduction to Biotechnology 2nd Edition, Thieman W., Palladino M.A,  Recombinant DNA andBiotechnology by Helen Kreuzer and Adrianne Massey, Scientific American and other Journals.
Appropriate reference materials will be chosen at the time the course is offered from those currently available in the field.  Examples include: Biotechnology: Demystifying the Concepts by David Bourgaize

Biotechnology: A Laboratory Course by Jeffery Becker 



Appropriate auxiliary materials will be chosen at the time the course is offered from those currently available in the field.  Examples include: Peer reviewed current articles, handouts, laboratory protocols, and other relevant materials

Others:Videos, internet sites, CD roms, guest lectures 

9.
Suggested Course Requirements and Evaluation

Linked to #5. Student Learning Outcomes (SLOs) and #6 Competencies/Skills/Issues

Specific course requirements are at the discretion of the instructor at the time the course is being offered.  Suggested requirements might include, but are not limited to:


Factors for grading may include but are not limited to the following:



Examinations and Quizzes

25 -% - 30%  I, II, III, IV a,b, c, d, e, h, l, q  



Course project



25%  I, II, III, IV a, c, e,f, g, h, i, j, k, l, m, n, o, p, q



Laboratory skills assessment

25% to 30% IV a, d, j, m, n, o, p



Attendance and participation

5% to 10% I, II, III, IV a,b,c,d,e,f,g,h,i,j,k,l,m,n,o,p,q

                  Lab Book                                            15% I,II a,b,d,e,f,h,q 

10.
Methods of Instruction

Instructional methods will vary considerably by instructor.  Specific methods are at the discretion of the instructor teaching the course and might include, but are not limited to:

Lectures, group discussions, videos, internet sites, demonstrations, lab work     

11. Assessment of Intended Student Learning Outcomes Standards Grid attached


12. Additional Information:      
______________________________________________________
​​​​​​​​​​​​​______________________
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