	BITC2411 Biotechnology  Laboratory Instrumentation

Spring Semester, 2008(16 weeks)
	Jennifer Gotcher

jgotcher@austincc.edu


	Tuesdays & Thursdays 6:00 – 9:00 PM EVC9101

 
	Office Hours: 
  

 T/Th   5-6pm         EVC9215

        (or by appointment) 


Required Course Materials:

1. Introduction to Generaql, Organic, and Biochemistry, (8tth Ed) (2007) by Bettelheim, Brown & March Thomson Brook/Cole,  http://chemistry.brookscole.com
2. Basic Laboratory Methods For Biotechnology:  Textbook & Laboratory Reference (2000) by Seidman & Moore, Prentice Hall 
3. ACC Laboratory Manual for BITC1401 Instrumentation:  A Protein Chemistry Course  (3rd Edition), by Phelps, Sessions, & Fletcher
4. Scientific Calculator with  statistics, linear regression capability
5. Sharpies labeling pens (fine tip)
6. Safety goggles
Course Description:
Lecture will discuss biochemistry as well as theory, applications, and operation of various analytical instruments with an emphasis on protein purification. Laboratory exercises will focus on quantitative and qualitative analyses by chromatography, centrifugation, spectrophotometry, electrophoresis, Western Blots and ELISAs. An introduction to protein bioinformatic tools is included. 
 
Prerequisites:
Skills: G Prerequisites: BITC 2401 (BIT 1624) or department approval.  Students are strongly encouraged to have a strong background in cellular and molecular biology.  Before beginning this class, students should be familiar with the basic mathematical concepts required for proficiency in the use of fractions, percentages, exponents, scientific notation, linear and fractional equations, logarithms, and graphing with linear and logarithmic coordinate systems.  Students should also be proficient in the English language and must have legible handwriting. Laboratory reports require proficiency in word processing and spreadsheet programs.
 
Course Rationale:  In support of Austin Community College’s Mission Statement to support skills for “life-long learning”, this course will challenge students to apply critical thinking skills to their readings, class activities, and classroom discussions about topics in biochemistry and in biotechnology instrumentation.  Although an emphasis is placed on each student’s resourcefulness and personal responsibility for constructing their new knowledge, opportunities for working collaboratively with groups will also be provided. 

 
Course Objectives/Outcomes:  A copy of the ACC “Biotechnology ACAP Competencies Divided Between the Courses in the Program” is available online at the Biotechnology Department’s websites: http://www.austincc.edu/biotech/acc/  ,   http://www.austincc.edu/dept/!id=biotechnology. The skill sets outcomes for this course reflect skills necessary in the biotechnology workforce, which emphasize communication skills, punctuality, and teamwork in addition to molecular biology skills.

 Instructional Methodology: 
There is both a laboratory and lecture component to this course, which must be taken together.  There will be required readings from the textbook, as well as occasional reading assignments from the scientific literature.
 

1. LECTURE.  Lectures will be given on Tuesdays for the most part, but may also be given during waiting periods during the laboratory period on Thursdays.  If you arrive 30 minutes or later to class, you will not be permitted to participate in class.  This is especially important on the days where we will be doing lab work.  Lecture topics will closely follow the schedule listed below.  The reading assignments should be completed BEFORE lecture begins, and any homework that is due will be collected at the BEGINNING of the lecture period.
 
2. LAB.  Lab meets once per week on Thursdays for the most part, but some experiments may require some procedures to be done on the preceding Tuesdays.  The lab exercises will follow the lab schedule listed below.   No student may attend any lab session until they have completed the ACC Biology Department safety training and have signed a safety contract.  If you arrive 30 minutes or later to class, you will not be permitted to perform the lab!  Most labs will consume the entire period and you will not have time to finish.
 
The entire lab exercise should be read BEFORE coming to lab, and a prelab exercise in the lab manual will be due during the Tuesday lecture period PRIOR to the Thursday that the lab exercise will be performed. If you have trouble answering any questions in the prelab exercise, you should seek help BEFORE the report is due.
 
Lab exercises will be performed in groups and each student is responsible for taking complete, accurate, and clear notes during the lab exercise.  Notes and data taken during the lab should be entered in ink, directly into the lab notebook and NEVER recorded on separate sheets of paper to be coped into the notebook later.  Any changes to notes or data taken should be crossed out with a single line, with the correction written adjacent. All members of the group are expected to participate in the exercise and to work together. 
 
Student collaborations in the writing of lab reports are encouraged, but each student must produce their own tables and graphs, and write their own lab report.  Photocopies of others’ works will not be accepted. 
 
The format for lab reports will follow the guidelines in your lab manual.  Lab reports are due one week after all the work on that lab exercise is completed in the laboratory. 
 
Grading information:
Lecture scores count towards 50% of the grade while lab scores count as 50% of the course grade.  All points earned will be divided by the total possible points to assess the final course grade as follows:  90-100% A, 80-89% B, 70-79% C, 60-69% D, and <60% F.  
 
Grades for the lecture component will be based on the following criteria:
1. Lecture Exams.   (200 points)  Two midterm exams will be given in class on the days listed in the following course schedule.  Each test is worth 100 points, and will cover topics and concepts covered by lecture and homework materials.  In addition, a final exam worth 200 points will be given during the last lecture period of the semester. The format of all these exams will be diverse, and may include short answer, definitions, matching, problems, discussions, and analysis, along with some occasional multiple choice questions.  Questions on these exams will emphasize higher-level critical thinking skills as mandated by the ACC Biotechnology Department and will challenge students to be able to use their factual knowledge in order to answer the questions.
 
2. Lab Reports. (300 points)  Students will maintain a laboratory notebook and/or turn in written lab reports during the semester. Students may collaborate with your team on the writing of lab reports, but each student must produce their own tables and graphs, and write their own lab report.  Photocopies of others’ works will NOT be accepted.
 
3. Lab Conduct. (100 points)  These points will be given based on basic lab behavior, safety, preparedness, independent work, group work, cleanliness, etc.  All points are given/taken at the instructor’s discretion. 
 
	 
Grading Summary:

 
         LECTURE:




   
LAB:


           
         2 unit exams 


        200 points
Lab Reports
300 points
         Comprehensive final                     200 points 
Lab Conduct 100 points                


 Course Policies:  

 

In the interest of equality and fairness, all students are required to follow the policies and deadlines described in this syllabus.  Please do not ask for exceptions, as they will not be granted.  The existing policies and deadlines make reasonable allowance for emergencies that may arise during the semester.

 
1. Expectations.   Students are expected to be prepared for each class and to participate in all class activities. Please note that this is a rigorous course that requires a solid background in biology and mathematics, and a strong commitment to succeed.   Make sure you have enough time to accomplish your goals for this course.
 
2. Attendance.  It is of utmost importance that students miss no classes in order to perform well in this class.  Attendance will be taken at each class period, and students who are late or absent are responsible for obtaining information about all deadlines, lecture notes, class discussions, handout materials, class activities, or announcements given in class.  Students missing more than 3 lecture periods, or 1 lab period may be automatically withdrawn from the course by the instructor.
 

3.  Exams.  
a. Midterm exams.  Exams will be given in class during the regularly scheduled class time.  If you are late to an exam, no extra time will be given.  While taking an exam, students may not leave the room until they have completed their exam and turned it in for grading.  If you have a medical condition that would require you to leave the room during the exam, you are responsible for arranging, either with the instructor or with special services, to take the exam before the rest of the class takes it.  There are NO retests or make-up exams!
 
b. Final exam.  The final exam is both comprehensive and mandatory.  The final exam will be taken in class during the last class period of the semester. If you are late to the exam, no extra time will be given.  While taking the exam, students may not leave the room until they have completed their exam and turned it in for grading.  If you have a medical condition that would require you to leave the room during the exam, you are responsible for arranging, either with the instructor or with special services, to take the exam before the rest of the class takes it. 
 
4. Late work.   Late work will not be accepted, unless the student can document an extenuating circumstance, and special permission is granted by the instructor for a deadline extension.  This decision is at the instructor’s discretion.
 
5. Withdrawals.  If it becomes necessary for a student to withdraw from the course, it is the student’s responsibility to turn in a withdrawal slip to the Registrar by the withdrawal deadline listed in the ACC Course Schedule.  If this paperwork is not filed properly, the instructor will be forced to turn in an F for the student’s transcript at the end of the semester.
 
6. Incomplete grades.  Incomplete grades are rarely given in this class and will be given entirely at the instructor’s discretion.  In order to get an incomplete grade (“I”) in this course you must do all of the following before the last class meeting:
a. Present a valid and well-documented reason, submitted in writing, for the instructor to give an incomplete grade.  This should include the reason that the student has missed the official drop deadline for that semester. 
b. Complete at least two midterm exams, and have at least a 70% grade average in the course. 
c. Meet with your instructor to discuss what is involved in getting and finishing an incomplete.   Incomplete grades must be completed by approximately two weeks before the end of the next semester.  If not completed by that time, the incomplete grade becomes a failing grade (F). 
d. Sign an Incomplete Grade Form, and give it to your lecture instructor prior to the last day of class. 
 
7. Student Dishonesty and Discipline.  Work that has been produced dishonesty will be given a grade of zero and the instructor reserves the right to withdraw from the course any student who has committed scholastic dishonesty.   Violations of ACC standards for academic honesty will be handled according to the Student Discipline Procedures as described in the current ACC Student Handbook.  All students must adhere to the current policies and procedures of ACC for student dishonesty and discipline (available at  http://www3.austincc.edu/evpcss/handbk/toc, or http://www.austincc.edu/marketng/handbook.  “Acts prohibited by the college for which discipline may be administered include scholastic dishonesty, including but not limited to cheating on an exam or quiz, plagiarizing, and unauthorized collaboration with another in preparing outside work.  Academic work submitted by students shall be the result of their thought, research or self-expression.  Academic work is defined as, but not limited to tests, quizzes, whether taken electronically or on paper; projects, either individual or group;  classroom presentations, and homework.” 
 
8. Academic Freedom.  “Institutions of higher education are conducted for the common good.  The common good depends upon a search for truth and upon free expression.  In this course the professor and students shall strive to protect free inquiry and the open exchange of ideas, facts, and opinions.  Students are free to take exception to views offered in this course and to reserve judgement about debatable issues.  Grades will not be affected by personal views.  Students will allowed to voice their opinions in the classroom and in assigned classwork.  Their opinions will not be censured, but students may be asked to explain and justify their reasoning in all cases. With this freedom comes the responsibility of civility and a respect for a diversity of ideas and opinions.  This means that students must take turns speaking, listen to others speak without interruption, and refrain from name-calling or other personal attacks.”
 
9. Accommodation for Students with Disabilities.  “Each ACC campus offers support services for students with documented physical or psychological disabilities.  Students with disabilities must request reasonable accommodations through the Office of Students with Disabilities on the campus where they expect to take the majority of their classes.  Students are encouraged to do this three weeks before the start of the semester.”
 
“Students who are requesting accommodation must provide the instructor with a letter of accommodation from the Office of Students with Disabilities (OSC) at the beginning of the semester.  Accommodations can only be made after the instructor receives the letter of accommodation from OSD.”
 
10. Safety: Students are expected to learn, understand and comply with safety procedures and protocols used in the laboratory, and to abide by the ACC science safety rules.
      Before students may attend the laboratory classes, they must complete the following:
a. Watch the ACC Science Safety video
b. Review the ACC Biology Lab Safety Policy and fill out the safety guide for your campus
c. Sign the ACC Biology Safety Contract.
 
Students are expected to conduct themselves with appropriate professional behavior and courtesy to all.  Anyone who thoughtlessly or intentionally jeopardizes the health or safety of another individual will be immediately dismissed from the day’s activity, may be withdrawn from the class, and/or barred from attending all activities.  Specific safety information for each lab exercise will be discussed at the beginning of lab classes.  A student who is late and misses the safety training for that class will not be able to participate in the lab exercise.  The comprehensive science safety policy can be found at:  http://www.austincc.edu/sci_safe.
 
 
	 
RESOURCES:
 
Extra Help.  Free tutoring in math and science is available at all the main ACC campuses:  RGC, RVS, PIN, NRG, CYP, and EVC.  Be aware that tutoring specific to biology may not be available at every location and at all times.  Follow the link to “Student Services” on the ACC web site www.austincc.edu for current information about the schedule of biology tutors at the ACC Tutoring Labs.
 
Accommodation for Students with Disabilities.  Each ACC campus offers support services for students with documented physical or psychological disabilities through their Office for Students with Disabilities. The EVC OSD is available at room number EVC2115 and phone number 223-5158.
 
Student Services.  The web address for student services is:  http://www3.austincc.edu/evpcss/rss/Default.
 
Instructional Services.  The web address for instructional services is http://www3.austincc.edu/evpcss/memos/reference.htm.  Click on “Campus Based Student Support Overview”.
 

Biology Web Site.  For information on course descriptions, common course objectives, course schedules, contact info for faculty, and links to other websites:  http://www2.austincc.edu/biology.
 
Biotechnology Web Site.  Course descriptions, course schedules, the Biotechnology Program curriculum, and contact info for faculty are at:  http://www.austincc.edu/biotech/acc/   or  http://www.austincc.edu/dept/!id=biotechnology.


 
BITC2411 Biotechnology Laboratory Instrumentation Schedule (tentative)
 Please note that this schedule may change during the semester.  Any changes will be announced in class.

	 Date
	Reading Assignment 
	Date
	Laboratory Exercise

	Jan 15
	Overview of Course-get email addresses
	1/17
	Introduction and Safety Video

	Jan 22
	Skills Set Exam
	1/24
	Unit 1 Lab-Introduction

	Jan 29

 
	Chapter 22.  Proteins; Handout
	1/31
	Unit 2 Lab-GFP Purification:Extraction


	Feb 5

 
	Chapter 23.  Enzymes
	2/7
	Unit 3 Lab-GFP Purification:  Hydrophobic Interaction and Metal Chelation Chromatography



	Feb 12

 
	Chapter 26.  Gene Expression and Protein Synthesis
	2/14
	Unit 4 Lab-GFP Purification:  SDS-PAGE 



	Feb 19

 
	Protein Electrophoresis and Proteases
	2/21
	Unit 5A Lab-Optimizing an Enzyme Assay:  LDH 

LDH Purification:  Extraction and precipitation

	Feb 26

 
	LECTURE MIDTERM EXAM 1
	2/28
	Unit 5B Lab-Optimizing an Enzyme Assay:  LDH



	Mar 4

 
	Membrane Filtration and Dialysis; Return Exam 1
	3/6
	Unit 6A Lab-LDH Purification:  Size Exclusion Chromatography



	Mar 11

 
	SPRING BREAK, NO CLASSES
	3/13
	SPRING BREAK, NO CLASSES

 

	Mar 18

 
	Theory of Chromatography

 
	3/20
	Unit 6B Lab-LDH Purification:  Size Exclusion Chromatography



	Mar 25

 
	Ion Exchange Chromatography

Seidman Problems P. 588
	3/27
	 NO CLASS 


	Apr 1

 
	Size Exclusion Chromatography
	4/3
	Unit 7A,B,C Lab-LDH Purification:  Ion Exchange and Affinity Chromatography

	Apr 8

 
	Affinity Chromatography and IMAC
	4/10
	Unit 7D,E Lab-LDH Purification:  Protein Assays and purification Table

	Apr 15

 
	Hydrophobic and Reversed Phase Chromatography

 
	4/17
	 HPLC of Vitamins

	Apr 22

 
	Western Blots and PCR Handout


	4/24
	qRT-PCR:  Instrumentation

	Apr 29

 
	  LECTURE MIDTERM EXAM 2
	5/1
	 Return Exam 2

qRT-PCR:  Data Analysis

	May 6

 
	Review for Final Exam; Student Evaluations
	5/8
	COMPREHENSIVE FINAL EXAM


