
SYLLABUS IT226

Fall 2009
BIOTECHNOLOGY LAB I

Instructor:  Dr. Kari Clase

Class Time: 
Lecture 10:30-11:20 T (MRGN 129)

Lab (Section I) 10:30-12:20 R (BBC134)

Lab (Section II) 12:30-2:20 R (BBC 134)

Office Hours:  2:30-4:30 R and by appointment

Office: KNOY 309 or BBC

Office Phone:  494-4649

Email:  kclase@purdue.edu
Course Description:

Focuses on nucleic acid manipulation. Modules include, making a eukaryotic library, identifying clones, sub-cloning into a bacterial expression vector and verification of the clone's identity by restriction analysis and DNA sequencing. Basic laboratory techniques (solution making, buffer preparation, good safety techniques), sterile technique and compliance procedures.

The objective of this course is to introduce the student to the step-by-step process of scientific discovery while developing adept technique in the application of several basic procedures commonly used in biotechnology research in both academic and industrial settings.  Students will maintain a scientific notebook, learn to apply experimental design, develop critical thinking skills in the critique of journal articles, and use computer databases.  More specifically, this course focuses on current laboratory techniques used to isolate, manipulate and identify biological molecules such as nucleic acids and proteins. Basic laboratory techniques (solution making, buffer preparation, good safety techniques), sterile technique and compliance procedures will also be discussed. 

Recommended Textbook (Optional):

Barnum, Susan.  Biotechnology:  An Introduction. 2nd Edition.  

ISBN 0-534-49296-7

General Objectives:

A. The student will be able to identify and define the basic terms within the field of biotechnology

B. The student will understand the basic concepts of the field of biotechnology

C. The student will understand the process of science and its interrelationship with technology and engineering

D. The student will acquire basic research skills such as

a. The student will be able to perform techniques currently used in cell, molecular, and microbiology, while understanding the rationale behind the specific approaches.

b. The student will be able to explain the experimental basis of techniques used, indicating the significance of the work, presenting, calculating, and discussing the data, and drawing conclusions.

c. Given a specific biological question, the student will be able to determine appropriate applications of specific cell, molecular, and microbiological techniques.

d. The student will gain experience in dissecting and extracting pertinent information from scientific journal articles.

Course Rationale:

The course objectives will be accomplished through critical exploratory readings, lecture/discussion, and laboratory and multimedia experiences designed to employ approaches used in biotechnology.

This is a 2 hour course intended for undergraduate students and serves as a prerequisite for IT 227 and C&IT 227, courses that compose the interdisciplinary program in biotechnology. The courses will cover several techniques employed in biotechnological research.  Lectures/discussion/labs will emphasize experimental design, technical applications and include the use of appropriate instrumentation.  IT226 can also fulfill the requirements for the entrepreneurial certificate program and PLTW Biotechnical Engineering certification. There are no prerequisites for IT226, the initial course within the biotechnology program.

Evaluation of Student Performance:

Assignments:

Homework will be assigned to give you practice using the concepts learned in class.  Therefore, it is particularly important that you personally do the work. Working with other individuals is fine as long as you actively participate; learning is virtually eliminated when simply copying another person’s work. Homework due dates will be announced in class.

Exams:

Two major exams will be used to measure your performance throughout the course. Unlike quizzes, which will measure your knowledge of concepts, exams will go a step further and evaluate how well you can apply that knowledge in problem situations. Each exam is worth 100 points each.  I will keep your exams.  

Quizzes 

Quizzes will be given occasionally to evaluate your course progress. They will cover lecture material, course readings, lab exercises, and homework assignments. Quiz items may be short answer, true-false, multiple choices, a short problem, or a combination of these.  

Attendance:

You should attend all lectures. Class discussions enhance and clarify your understanding of course material.

I understand that on rare occasions you may have legitimate business that conflicts with class. If you need to miss class, please inform me in advance so you can arrange to submit your work early. I will not supply lecture notes or give make-up exams. Students who are absent are still responsible for knowing course material and getting assignments and announcements regardless of attendance. Past experience shows that successful students were those who attended class, completed all assignments and quizzes.

You are expected to be punctual and to stay for the entire class period. It is simply a matter of courtesy to your fellow students and me.

Laboratory performance. A portion of your grade (10%) may also depend on laboratory performance including, but not limited to, any of the following:

• Arriving late to class

• Being unprepared for the exercise

• Leaving the laboratory before completing the exercise

• Failing to clean up after an experiment

• Violating safety regulations

• Conducting yourself unprofessionally

Evaluation:

The final grades for the course will be determined by a total accumulation of points from all activities and assignments.  Individual progress toward course objectives and final grades will be computed based on the following weights:

	Assignments
	Percentage

	Exams/ Quizzes
	30

	Writing Assignments 
	20

	Lab Reports including Laboratory Performance
	50

	Total
	100


The university grading scale will apply (90-100 A, 80-89 B, 70-79 C, 60-69 D, <60 F). 

Academic Integrity:

Purdue University prohibits "dishonesty in connection with any University activity.” I do not tolerate forms of dishonesty such as cheating, plagiarism, etc. in the class.  Please do the right thing.  If you are unsure, visit the online brochure from the office of the Dean of Students entitled, “Academic Integrity:  A Guide for Students,” posted at  http://www.purdue.edu/ODOS/osrr/integrity.htm which clearly explains the matter.

Adaptive Services:

Students with disabilities must be registered with Adaptive Programs in the Office of the Dean of Students before classroom accommodations can be provided.
Emergency Statement:

In the event of a major campus emergency, course requirements, deadlines and grading percentages are subject to changes that may be necessitated by a revised semester calendar or other circumstances. Here are ways to get information about changes in this course. Vista web page, my email address: kclase@purdue.edu, and my office phone: 494-4649.

IT226—Biotechnology Lab I

Fall 2009 Tentative Schedule
	Week
	Lecture and Discussion Topics
	Lab

	One

(Aug 24)
	Course Introduction
(T Aug 25)
	Lab Safety

(R Aug 27)



	Two
(Aug 31)

	Biotechnology:  Old and New (T Sep 1)
	UNIT 1:  DNA

DNA Isolation 

(R Sep 3)

	Three
(Sep 7)

	From DNA to Proteins
Biotechnology Stock Portfolio

(T Sep 8)
	PCR Informatics (PCR Reaction)

(R Sep 10)

	Four
(Sep 14)

	Biotechnology Timeline

(T Sep 15)
	PCR Informatics (Gel Analysis)

(R Sep 17)

	Five
(Sep 21)

	Basic Principles of Immunology
ELISA case study
(T Sep 22) 
	UNIT 2: PROTEINS

ELISA

Lab Report I due

(R Sep 24)

	Six
(Sep 28)

	Basic Principles of Recombinant DNA Technology
(T Sep 29)
	Prepare Bacterial Plates

(R Oct 1)

	Seven
(Oct 5)

	Genomics and Beyond
Rapid Pathogen Identification
(T Oct 6)
	Bacterial Transformation

Lab Report II due

(R Oct 8)

	Eight
(Oct 12)

	OCTOBER BREAK

NO CLASS
	Exam I
(R Oct 15)

	Nine
(Oct 19)

	Virtual Learning Environment
	GFP Bioinformatics

(R Oct 22)

	Ten

(Oct 26)

	DNA Profiling, Forensics, and Other Applications
GFP Design
(T Oct 27)

	Protein Purification (Chromatography)

(R Oct 29)

	Eleven

(Nov 2)

	Biological Engineering
(T Nov 3)
	Protein Purification (Western Blot)

 (R Nov 5)

	Twelve

(Nov 9)

	Biological Engineering
(T Nov 10)
	UNIT 3: SYNTHETIC BIOLOGY
Lab Report III due
 (R Nov 12)

	Thirteen

(Nov 16)

	Biomedical Device Design

(T Nov 17)
	iGEM
(R Nov 19)

	Fourteen

(Nov 23)

	Applications of Synthetic Biology

(T Nov 24)
	THANKSGIVING BREAK (NO CLASS)

	Fifteen

(Nov 30)
	Group Presentations
(T Dec 1)
	UNIT 4: BIOENERGY

 (R Dec 3)

	Sixteen

(Dec 7)
	Dead Week

(T Dec 8)
	 Lab Report IV due

(R Dec 10)

	Seventeen

(Dec 14)

	Finals Week

Exam II


*NOTE:  The table above represents a tentative semester schedule and is subject to change per the discretion of the instructor.
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