SECTION 1: CLASS INFORMATION

BITC 2411 – Biotechnology Laboratory Instrumentation

Spring 2009: Section 28687-001

Lecture: Mondays, 6:00-8:30pm: EVC9 9101

Lab: Wednesdays, 6:00-9:20pm: EVC9 9101

Instructor: 

Shelley Acosta, M.S.

Voice Mail: 

223-1790 Voice mail box: #25639

Office Location: 
EVC9 9101

Office Hours: 
Tuesdays & Thursdays: 5:00pm-5:30pm

If necessary appointments can be made upon request via email or voice mail

E-mail: 

shelley1408@gmail.com, sacosta@austincc.edu

Web Site:

http://www.austincc.edu/sacosta/

Course Description:
Lecture will discuss theory, applications, and operation of various analytical instruments with an emphasis on protein purification in both a Research and Development laboratory and a biomanufacturing facility. Laboratory exercises will focus on quantitative and qualitative analyses by chromatography, centrifugation, spectrophotometry, and electrophoresis. An introduction to protein bioinformatics tools is included. 
Prerequisites:
Skills O. Reading, writing, math & Special Approval. Prerequisites: BITC 1311 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. You are required to pass a Skills Set Exam in week one. Review posted on Blackboard.
Course Objectives/Outcomes:   The competency outcomes for this course reflect skills necessary in the biotechnology workforce which emphasize communication skills, punctuality, and teamwork in addition to molecular biology skills. The TSSB recognized Skill Standards for this course can be found here: http://www.austincc.edu/biotech/skillstandards.php. ACAP competencies are available on Blackboard.
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. 

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 additional reading assignments. Both the lecture and laboratory components will require the use of the Internet, and Blackboard which is made available to the student in the Austin Community College computer labs.  An emphasis is placed on active learning strategies for content mastery.

Required Texts/Materials:

Textbooks: 
1. Bettelheim, Brown, Campbell & March, Introduction to General, Organic, and Biochemistry, 8th Ed. Thomson Brook/Cole. ISBN-10: 0495011975 | ISBN-13: 9780495011972
2. Seidman & Moore, Basic Laboratory Methods for Biotechnology:  Textbook & Laboratory Reference, 1st edition. 2000. Prentice Hall. ISBN: 0-13-795535-9 
Lab Manual:  The Lab Manual will be available on Blackboard. It is your responsibility to print out each exercise in its entirety, do the pre-lab exercises PRIOR to lab class.
Supplies:
Laboratory Notebook, Scientific Calculator with statistics and linear regression capability, Sharpie labeling pens (fine tip).

Lab Safety:
Safety glasses with a rating of Z87 and close-toed shoes
Blackboard: 
You are required to utilize blackboard for this course. The lab exercises and supplemental lecture material will be made available through blackboard only. To access Blackboard you need an ACCeID. 
To activate your ACCeID: http://www.austincc.edu/acceid/.  
To log on to Black board: http://acconline.austincc.edu/

  

LECTURE:  Lectures will be given on Mondays for the most part, but may also be given during waiting periods during the laboratory period on Wednesdays.  If you arrive 30 minutes late 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.  The reading assignments should be completed BEFORE lecture begins, and any assignments that are due will be collected at the BEGINNING of the lecture period.

 

LAB:  The lab meets once per week on Wednesdays for the most part, but some experiments may require some procedures to be done on the preceding or following Monday. The lab exercises will follow the schedule. 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 late 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 lab if you arrive late. 
Pre-lab exercises are due during the Monday lecture period prior to the Wednesday that the lab exercise will be performed. Remember we will start some labs on the Monday. Lab reports are due one week after all the work on that lab exercise is completed in the laboratory. Pre-lab, post-lab and lab notebook format and detailed instructions is outlined in the lab manual (posted on Blackboard).

Lab exercises will be performed in groups; however, each student is responsible for taking complete, accurate, and clear notes during the lab exercise directly in their lab notebook. 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 or computer generated print-outs of others’ works will not be accepted and will be considered plagiarism.  

You will only be permitted to attend the lab if you arrive on time with the following:

1. Appropriate PPE. Remember, some labs are started on Monday, so always bring your PPE.

2. The entire lab exercise must be printed out and read prior coming to labs. 

3. A completed pre-lab exercise. 
4. Your lab notebook
SECTION II: GRADING SCHEME AND MISSED EXAM POLICY:
The lecture and lab are worth 50% each toward your total 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 will not be curved.
 

1. Lecture Exams.   (400 points)  Two exams will be given in class on the days listed in the course schedule.  Each exam is worth 100 points, and will cover topics and concepts covered by lecture, lab and assigned reading materials.  In addition, a comprehensive final exam worth 200 points will be given during the last class of the semester. This exam will be comprehensive and cover the entire semester material.

The format of these exams will be diverse, and may include short answer, definitions, matching, problems, discussions, and analysis, and 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. Research Paper. (50 points). This research paper will be due near the end of the semester. Instructions on this assignment will be given during class and posted on Blackboard. There will be a short 10 min oral Power Point presentation on the paper.
3. In-Class Exercises (50 points). Periodically, there will be short, unannounced in-class exercises that will be worth a semester total of 50 points. These in-class exercises will serve to reinforce challenging topics and to monitor material retention. These exercises cannot be made up if missed. 

4. Lab Notebook. (100 points) Students will maintain a laboratory notebook as instructed in Unit 1 lab exercise. This notebook will be submitted for grading close to the end of the semester. Turn-in date posted on the schedule. 
5. Lab Reports. (400 points)  Students will turn in written lab reports as assigned. Lab exercises are due one week after all the data has been collected for that exercise. Students may collaborate with their team on the writing of lab reports, but each student must produce their own tables and graphs, and write their own lab report.  Photocopies or computer generated copies of others’ works will NOT be accepted.

 

	 

Grading Summary:


 

         LECTURE:




   
LAB:


           

         2 unit exams 


200 points
            Lab Reports
   400 points
         Comprehensive final                  200 points 
            Lab Notebook    100 points
         Research Paper                             50 points                  
          In-class exercises                         50 points       

Final Grade: Total Points / 10 = % grade



SECTION III - ACC & CLASS 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. To successfully complete this course, regular class attendance, a minimum of 12 hours per week of study time outside of class, and a strong commitment to succeed is required. Missing one lecture and/or one laboratory exercise will have serious grade consequences.
 

2.  Attendance.  It is of utmost importance that students miss no classes in order to perform well in this class.  As with all math and science courses, topics build from each other in this course so that a gap in knowledge will prevent the student from understanding concepts being covered.  Also, class activities provide a significant component by which grades are assessed, and students must attend classes in order to earn these points.  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, homework assignments, or announcements given in class.  Students with unexcused absences for more than 4 lecture periods and more than 2 lab periods may be withdrawn from the course by the instructor.   Students who turn up more than 15 minutes late for lecture will be marked as absent for that day. 
3. Lecture 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.  
 
4.
Makeup exams.  Make-ups will only be given to students who provide the instructor with a written request prior to or within 24 hours following the missed exam, along with documentation for an excused absence.  Approval requires documentation of a medical emergency or death in the family. Makeup exams will be given in the Testing Center. Please familiarize yourself with their policies and hours of operation which are found at: http://www2.austincc.edu/testctr/
5.
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.

6.
Electronic Devices: The use of electronic devices is severely limited during class. You may not text message, email, instant message or listen to music during class time. The use of these electronic devices is distracting to you, the instructor and your fellow students. The use of laptops is permitted for limited use; for the use of Blackboard and to take lecture notes. You may set cell phones to vibrate, however, if you must answer your phone please leave and enter with minimal disruption. Electronic devices are not permitted on your person while writing exams. No exceptions, you will receive a zero grade for that exam if caught with a cell phone.
7.
Withdrawals. Students may withdraw from one or more courses prior to the withdrawal deadline by submitting a request form to Admissions and Records. Withdrawal deadlines are published in the academic calendar. Withdrawal courses appear on the student’s record with a grade of W. Until a student is officially withdrawn, the student remains on the class roll and may receive a grade of F for the course. Students are responsible for understanding the impact withdrawing from a course may have on their financial aid, veterans’ benefits, international student status, and academic standing. Students are urged to consult with their instructor or an advisor before making schedule changes. 
Per state law, students enrolling for the first time in fall 2007 or later at any Texas college or university may not withdraw (receive a W) from more than six courses during their undergraduate college career. Some exemptions for good cause could allow a student to withdraw from a course without having it count toward this limit. Students are encouraged to carefully select courses; contact an advisor or counselor for assistance.

It is your responsibility to determine your grade status in the course at all times and withdraw yourself if you decide to drop the course.  Students who are not passing the course before the withdrawal deadline should talk with me about withdrawing themselves from the course. Students not completing all work by the end of the course, and who do not withdraw themselves will receive a letter grade unless they qualify for and have requested an incomplete grade. I will not automatically drop you from the course even if you quit coming to class.  

The deadline to drop without receiving a “W” is Feb 4th. 

The last day to withdraw is April 27th.
 

8. 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. 

An incomplete grade will not be given for procrastination.  An Incomplete grade must be completed by approximately two weeks before the end of the succeeding semester. If not completed by that time, the incomplete becomes a failing grade.

Reinstatement Procedures:

Reinstatement procedures will follow those outlined in the current ACC General catalog. 
9.  Scholastic Dishonesty: 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. The academic dishonesty policy can be found at: http://www.austincc.edu/business/documents/Academicdishonestyprocess.pdf
10. 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 facts, ideas, and opinions.  Students are free to take exception to views offered in this course and to reserve judgment about debatable issues.  Grades will not be affected by personal views.  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.

11. 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 these three weeks before the start of the semester.  The website can be found at: http://www2.austincc.edu/osd/index.html
12. Laboratory Safety: Health and safety are paramount values in science classrooms, laboratories and field activities.  Students are expected to learn, understand and comply with environmental, health and safety (EHS) procedures and protocols, and must agree to abide by the ACC science safety policy.  Students are expected to conduct themselves with appropriate professional behavior and with respect 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 activity will be discussed at the beginning of the activity.  For those activities that require specific safety training, a student who is late and misses the safety training will not be able to participate in the activity.  

The comprehensive science safety policy can be found at http://www.austincc.edu/sci_safe/. 

The biology lab safety procedures and information can be found at: http://www.austincc.edu/sci_safe/bio/docs/biology_safety_rules.pdf
      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.
d. The assigned pre-lab exercises with a copy of the entire lab exercise.
e. Bring to lab the appropriate PPE.
  

	RESOURCES:

 
Student Support and Success Resources:

The web address for student support is: http://www.austincc.edu/support/
A detailed list of campus-based student support services can be found at: http://www.austincc.edu/faculty/newsemester/pdfs/ssover.pdf
The ACC student handbook can be found at: http://www.austincc.edu/handbook/
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.  http://www.austincc.edu/tutor/students/tutoring.php
   
Biology Web Site.  For information on course descriptions, common course objectives, course schedules, contact info for faculty, and links to other websites:  http://www.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/


STUDENT INFORMATION SHEET

BITC 2411 – Biotechnology Laboratory Instrumentation

Spring 2009: Section 28687-001

	Name


	

	Phone Number
	

	Email


	

	
	I acknowledge that I have received a course syllabus and that I understand the requirements and procedures as presented in the syllabus, the ACC Student Handbook, and the ACC catalog.

Signature: 

	Major


	Degree working towards
	Expected completion date



	Previous coursework in biology 


	Previous coursework in chemistry 


	Most advanced coursework in math 



	Attendance
	Lecture Grades
	Attendance
	Lab Grades

	(Jan19) : □
Jan26: □
Feb2: □
Feb9: □
Feb16: □
Feb23: □
Mar2: □
Mar9: □
Mar23: □
Mar30: □
Apr6: □
Apr13: □
Apr20: □
Apr27: □
May4: □
May11: □
	Exam 1: ___________ / 100
Exam 2: ___________ / 100
Final Comprehensive Exam: 

___________/ 200
Research Report:   ______ /50

In-Class exercises: ______ /50

Dates:


	Jan22 : □
Jan28: □
Feb4: □
Feb11: □
Feb18: □
Feb25: □
Mar4: □
Mar11: □
Mar25: □
Apr1: □
Apr8: □
Apr15: □
Apr22: □
Apr29: □
May6: □
May13: □
	Lab Exercises:

Unit 1: ________    Unit 2: ________

Unit 3: ________    Unit 4: ________

Unit 5: ________    Unit 6: ________

Unit 7: ________    Unit 8: ________

Unit 9: ________    Unit 10:________

---------------------------------------------------

Lab Exercises Total :  _______ / 400

Lab Notebook: _______ / 100



Total Points Lecture: ___________/ 500

Total Points Lab: _______________/ 500

Total Points Class: _________/ 1000    Divided by 10: = _______ %   Letter Grade: _________ 
BITC2411 Biotechnology Laboratory Instrumentation Schedule 

Reading Assignments for each lecture Posted on Blackboard
Please note that this schedule may change during the semester.  Changes will be announced in class.
	 Date
	Class 1 Schedule
	Date
	Class 2 Schedule

	Jan 19
	ACC CLOSED – No Class


	Jan 21
	Overview of Course & Syllabus
Safety Training:

Unit 1: Lab Introduction 1A, 1B


	Jan 26
	Lecture 1: Proteins


	Jan 28
	Unit 1 Lab-Introduction 1C, 1D

Skills Set Exam 



	Feb 2

 
	Lecture 2: Recombinant Protein Purification

Unit 2 Lab-GFP Purification & Extraction 2A


	Feb 4
	Unit 2 Lab-GFP Purification & Extraction 2B



	Feb 9

 
	Lecture 3: The Theory of Chromatography - Introduction
Unit 3 Lab-Chromatography of Proteins 3A 


	Feb 11
	Unit 3 Lab-Chromatography of Proteins 3B, 3C, 3D



	Feb 16

 
	Lecture 4: Qualitative and quantitative protein assays
Unit 4A Lab-Polyacrylamide Gel Electrophoresis 4A


	Feb 18
	Unit 4 Lab-Polyacrylamide Gel Electrophoresis 4B, 4C



	Feb 23

 
	Lecture 5: Enzymes

Unit 4 Lab-SDS-PAGE

Obtain results from Gel

Unit 5 Lab-Developing an Enzyme Assay 5A


	Feb 25
	Unit 5 Lab-Developing an Enzyme Assay 5B



	Mar 2

 
	Lecture 6: Theory of Chromatography

Exam 1 review
	Mar 4
	Unit 6 Lab – LDH Purification

TBA



	Mar 9

 
	LECTURE EXAM 1
	Mar 11
	Unit 6 Lab – LDH Purification

TBA

	Mar 16

 
	SPRING BREAK

NO CLASS


	Mar 18
	SPRING BREAK

NO CLASS

	Mar 23

 
	Lecture 7: Theory of Chromatography

	Mar 25
	Unit 7 Lab – LDH Purification 

TBA

	Mar 30

 
	Lecture 8: Theory of Chromatography 

	Apr 1
	Unit 7 Lab – LDH Purification 

TBA 



	Apr 6

 
	Lecture 9: Theory of Chromatography


	Apr 8
	Unit 8 Lab -HPLC of Vitamins

	Apr 13

 
	Lecture 10: Immunochemistry


	Apr 15
	Unit 9 Lab - ELISA 

	Apr 20

 
	Lecture 11: Immunoblotting

Lab Unit 10: Western Blotting 10A


	Apr 22
	Lab Unit 10: Western 10B

	Apr 27

 
	Lecture 12: Multiplexed Diagnostics
Lecture exam 2 review

	Apr 29
	Lab Unit 11: Microarrays 11A


	May 4

 
	LECTURE EXAM 2
Lab Unit 11: Microarrays Results

	May 6
	Research Report and Presentation: Day 1 

All outstanding labs due
Lab Notebooks Due


	May 11
	Research Report and Presentation:

Day 2

Review for Final Exam
	May 13
	COMPREHENSIVE FINAL EXAM


