
4LL3 Course Outline (January 2012)
Welcome to Chemical Engineering/Biochemistry 4LL3!
Instructors:   

	Rena M. Cornelius
	JHE 132
	ext. 23457, 22727
	rcornel@mcmaster.ca

	Dr. Felicia Vulcu
	HSC 
	ext. 22838
	vulcuf@mcmaster.ca


Instructional Assistant:

	Adam Pyke
	HSC 1H1-8
	ext. 22495
	pykead@yahoo.com


Teaching Assistants:

	1. Jennifer Leung
	leungjm@mcmaster.ca

	2. Yvanne Ren
	reny22@mcmaster.ca

	3. Ben Muirhead
	muirhebb@mcmaster.ca

	4. Stefan Rentas
	rentass@mcmaster.ca        

	5. Vicky Pierre
	pierrevj@mcmaster.ca 


Labs:  Monday, Tuesday 2:30-6:30 pm, HSC 1H1-8

Materials & Fees: Books, Courseware, Notebook, McMaster standard calculator, Safety Goggles, Lab coat must be purchased by each student and brought to each lab. Lab consumables (timer, sharpies, etc.) will be provided for you in the lab (if not returned at the end of the lab the student is responsible for replacing the item).
Books:

1. Custom Courseware
2. Laboratory notebook (available for purchase in the Teaching labs at a cost of $10/ notebook). This is the ONLY type of notebook that will be accepted in the lab.
SAFETY TRAINING REQUIREMENTS:
1. Fire Safety (core/update) 

2. WHMIS (core/update) 

3. BSL2 training 

ALL safety training MUST be completed PRIOR to the start of labs. This means that students must have completed ALL the training and handed in ALL quizzes.

Course Goals: One of the goals of this lab course is to introduce students to a number of biochemical techniques, routinely used in industry and academia, in the context of biotechnology and bioengineering.  A significant portion of the 4LL3 Lab Course will be devoted to experimental design/inquiry to develop communication and troubleshooting skills. 

Course Description: The course is divided into 3 thematic sections: mammalian cell culture, protein-biomaterial interactions, and bioreactors.   

· In the mammalian cell culture section, you will passage cells, transfect cells, create a prototype tissue-engineered blood vessel and differentiate mouse embryonic stem cells to osteoblasts. 

· The biomaterials section applies fundamental techniques such as SDS-PAGE, Western blotting and total protein assays to elucidate protein adhesion to biomedical materials.  

· In the bioreactor section, students will be divided up into 2 competing Biotech companies with the common goal of developing a high-throughput protein expression and purification protocol. Students will also be introduced to the basics of bioreactors, including operation of bench scale bioreactors. 

In order to facilitate the number of students taking the course, students will be divided into four groups that will rotate through the different sections.    For clarity purposes, lab dates, as well as group and section   information is provided in chart form on the following pages.

Course Assessment: 
	Type of Assessment
	Total mark (%)

	Tissue Culture Report
	15

	Biomaterials Report
	15

	Bioreactors (Inquiry)
· Grant Proposal/Lab meeting (15%)

· Grant Renewal (15%)
	30

	In-lab practical Exam
	10

	Lab Notebooks
	10

	Participation and Preparedness/ Quizzes
	10

	Flowchart/Handouts
	10

	TOTAL
	


"The instructor and university reserve the right to modify elements of the course during the term.  The university may change the dates and deadlines for any or all courses in extreme circumstances.  If either type of modification becomes necessary, reasonable notice and communication with the students will be given with explanation and the opportunity to comment on changes.  It is the responsibility of the student to check their McMaster email and course websites weekly during the term and to note any changes."

Reports: Guidelines for the Tissue Culture (Results) Report and Biomaterials (Formal) Report are provided in the courseware.

In-lab Practical Assessment: Students will be expected to demonstrate techniques learned during the term, and give brief answers about the theory behind the biochemical techniques and principles used. 
Lab Notebooks: Guidelines for completing weekly lab notebooks will be provided in the courseware. A flowchart for each section is to be completed and included in your Lab Notebook PRIOR to attending the first lab within that section.  Recognize that in the experimental design/inquiry portion of the course; your initial flowchart may be modified as the lab work progresses. Prelab questions have also been included for each lab and must be answered in your Lab Notebook PRIOR to coming to the lab. Refer to Lab Notebook Checklist for additional information and requirements regarding your Lab Notebook. Carbon copies of the lab book must be handed in at the end of each day, and random Notebook checks will be performed which will account for 10% of your final grade.  

Participation/ Preparedness/ Quizzes: Each week students will be graded on lab performance and participation. Pop quizzes will also be given throughout the term to assess student preparedness for the day’s lab. Below is an example of the participation marking sheet the TAs will be using to assess the students’ daily participation in the lab.

	1. Lab Coat (must wear at all times; a mark of 0 on the entire sheet if no lab coat) 

	2. Safety goggles (must wear at all times; a mark of 0 on the entire sheet if no goggles) 

	3. Courseware and lab notebook (does the student have them?) a mark of 0 on the entire sheet if missing either one

	4. Attendance (was the student late for the lab?  A mark of 0 on the entire sheet if they are late)

	5. Inappropriate behaviour (is the student horse-playing in the lab? ; is the student talking back to the TA?; is the student not following instructions?, etc.) a mark of 0 on the entire sheet if inappropriate behaviour seen

	6. Lab Notebook (has the student completed all the sections required for the notebook?) (/1) 

	7. Preparedness (does the student know what they are doing for the day’s lab? are they letting their partner do everything?, etc.) (/2)

	8. Preparedness (does the student use the equipment properly?; is the student collaborating with their partner? (/2)

	9. Overall performance and general comments(/2)

	TOTAL (/7) 


Flowcharts/Handouts: Group assignments and guidelines regarding Handouts will be provided on Tuesday January 3rd .   This is an active learning component of the course.  Working in the assigned groups, you are expected to prepare a flowchart and handout addressing the specific labs assigned to you.  This is worth 10% of your mark.
Bioreactors/ Inquiry component: This component of the course allows students to develop the necessary skills for experimental design. As part of a group, students will develop a research proposal aimed at high-throughput expression and purification of a target gene sequence. Students will have to develop protocols, timelines and sound experimental approaches which they will present to our panel of reviewers in a lab meeting (verbal communication) as well as a written proposal. Following the execution of their own research design, students will submit a final research renewal designed to explain the results obtained from their experiments. This component is aimed to exercise both written and verbal communication skills in the context of independent experimental design.

Policy on Attendance, Missed Work, and Late Penalties:
· Attendance to ALL laboratories is mandatory. One missed lab (without APPROVAL by the Associate Dean’s office) will constitute a zero on the course. 

· Missed quizzes/reports/presentations/labs or tests will be graded as ZERO.

·  Late lab notebook copies will NOT be accepted.

·  Unless otherwise specified, a late lab report will be docked 10% per hour, and will not be accepted after four hours.

· Any report/quiz/notebook/lab report handed in without a name or ID number will receive an automatic ZERO.

· It is the responsibility of the student to back-up all their computer work. No allowances will be given to students for turning in late reports due to computer problems.

· Any area in the lab left untidy will result in a mark of ZERO on the day’s participation sheet for the students (individual, pairs or entire group).

·   Only an APPROVAL from the Associate Dean’s office will suffice to provide some exemption from the above regulations. (The MSAF policy can be found at the following site: http://www.science.mcmaster.ca/associatedean/images/stories/MSAF.pdf ) With the information provided, both in the indicated references and the lab manual, students are expected:

· To work reasonably independently.  However, not all the methods will be spelled out in detail every time: SDS-PAGE, for instance, is the same in the first section as in the second section.  It is the student’s responsibility to work out the exact steps to take and adapt the protocols where needed.  TAs can be used as a resource.

· To complete the lab. Because of the nature of molecular biology, the lab sessions will not all be the same length. Organization and preparedness on the part of the student will greatly improve both the time in the lab and the final results obtained. 

· To maintain a Lab Notebook. All procedural changes and results must be recorded in pen in the Lab Notebook on the date they are acquired. In addition, there will be some times when students will have to come to the lab outside the scheduled lab periods.  These sessions will be short and the scheduling will be flexible.

Upon completion of this course it is expected that you will have utilized basic laboratory skills and equipment, have acquired a sound understanding of tissue culture, biomaterials and bioreactors and have developed an appreciation for basic safety concerns. You will have had hands on experience with processes that are commonly used in the pharmaceutical and food industries, as well as the biotechnology industries.  Furthermore, it is expected that you will have developed some recognition of the important roles that both biochemists and engineers play in the operation of equipment, collecting data, analyzing data, working individually and in small groups, writing of clear and concise laboratory notes, and making oral presentations.  

Each student MUST bring the courseware to ALL lectures. Each student MUST bring their purchased lab notebook, courseware, lab coat, safety goggles, and calculator to ALL labs.  Also, during the labs please ensure that you wear close-toed shoes (no flip flops!), and long hair is tied back.  It is expected that EACH student is fully prepared for the day’s lab. EACH student must have completed the notebook requirements, the safety requirements and EACH student MUST be aware and alert during the lab. Each student is to conduct themselves with professionalism and respect when in the lab environment. No horseplay of any kind is tolerated! 
Students that have specific questions regarding techniques or the underlying theories used should contact their TA first, before bringing their questions to Adam Pyke, Rena Cornelius, or Dr. Vulcu.
Use of Avenue2Learn (A2L): This course uses A2L to post the course outline, lab results and other notices.  Students should be aware that, when they access the electronic components of this course, private information such as first and last names, user names for the McMaster e-mail accounts, and program affiliation may become apparent to all other students in the same course. The available information is dependent on the technology used. Continuation in this course will be deemed consent to this disclosure. 
                                                  

LAB SCHEDULE
	Date
	Lab #

Group I

	Lab #

Group II

	Lab #

Group III

	Lab #

Group IV


	Tuesday January 4, 2012

	Lab Introduction, Group and Section Assignments


	Monday January 9, 2012

	LAB SAFETY SESSION

2:30-6:30, HSC 1A5

WHMIS Update, Biosafety Lvl 2, Fire safety

(ALL students are required to have up-to-date Fire safety, Biosafety Lvl 2 and full WHMIS training!)


	Tuesday January 10, 2012

	Walk through with TA’s, Sign Safety Sheets, Site Specific Training.


	Monday January 16, 2012

	TC Lab 1

	BM Lab 7

	Bioreactors


	Tuesday January 17, 2012

	TC Lab 2

	BM Lab 8

	Bioreactors

	Monday January 23, 2012

	TC Lab 3

	BM Lab 9

	Bioreactors

	Tuesday January 24, 2012

	TC Lab 4

	BM Lab10

	Bioreactors

	Monday January 30, 2012

	TC Lab 5

	TC Lab 1

	Bioreactors

	Tuesday January 31, 2012

	TC Lab 6

	TC Lab 2

	Bioreactors

	Monday February 6, 2012

	BM Lab 7

	TC Lab 3

	Bioreactors

	Tuesday February 7, 2012

	BM Lab 8

	TC Lab 4

	Bioreactors

	Monday February 13, 2012

	BM Lab 9

	TC Lab 5

	Bioreactors


	Tuesday February 14, 2012

	BM Lab 10

	TC Lab 6

	Bioreactors

	Monday February 20, 2012

	READING WEEK


	Tuesday February 21, 2012

	READING WEEK


	Monday February 27, 2012

	Bioreactors
	TC Lab 1

	BM Lab 7


	Tuesday  February 28 , 2012

	Bioreactors
	TC Lab 2

	BM Lab 8


	Monday March 5, 2012

	Bioreactors
	TC Lab 3

	BM Lab 9


	Tuesday March 6, 2012

	Bioreactors
	TC Lab 4

	BM Lab10


	Monday March 12, 2012

	Bioreactors
	TC Lab 5

	TC Lab 1


	Tuesday March 13, 2012

	Bioreactors
	TC Lab 6

	TC Lab 2


	Monday March 19, 2012

	Bioreactors
	BM Lab 7

	TC Lab 3


	Tuesday March 20, 2012

	Bioreactors
	BM Lab 8

	TC Lab 4


	Monday March 26, 2012

	Bioreactors
	BM Lab 9

	TC Lab 5


	Tuesday March 27, 2012

	Bioreactors
	BM Lab 10

	TC Lab 6


	Monday April 2, 2012

	LAB PRACTICAL


	Tuesday April 3, 2012

	LAB PRACTICAL


	
	Other Dates:

	
	Reading Week

	Monday February 20, 2012 – Saturday February 25, 2012


	Test and Exam Ban*

	Thursday March 29, 2012 - Thursday, April  5, 2012


	Last Day of Classes

	Wednesday April 4, 2012


	Good Friday

	Friday April 6, 2012



	            *Tests, including lab tests, are exempt when they have the following characteristics: The test is held in the normal 

            class or lab time slot; The test is worth no more than 10% of the final course grade. 




DUE DATES

FLOW CHARTS/HANDOUTS: Group, section assignments and guidelines regarding Flowcharts will be  provided on Tuesday January 3rd .   Flowcharts and Handouts are worth 10% of your mark.

Due Date for flowcharts/handouts is 2:30pm, Monday January 16th, 2012.  
PROJECT PROPOSALS (Sections III/IV):  

Material/Reagent List for Sections III/IV due by 1:00pm on the Thursday following Lab 12.

Project Proposals are due at 2:30pm, HSC 1H1-8 on the following dates:

Group I:

Section III/IV, 2:30pm Monday March 5th, 2012
Group II:
Section III/IV, 2:30pm Monday March 5th, 2012
Group III:
Section III/IV, 2:30pm Monday January 23rd, 2012

     Group IV: 
Section III/IV, 2:30pm Monday January 23rd, 2012
LAB REPORTS:  Lab Reports are due at 2:30pm, HSC 1H1-8 on the following dates:

Group I:

Section I, 2:30pm Tuesday Feb 7th, 2012


Section II, 2:30pm Tuesday Feb 28th, 2012


Section III/IV, 2:30 Tuesday Apr 3rd, 2012
Group II:
Section II, 2:30pm Tuesday Jan 31st, 2012


Section I, 2:30pm Tuesday Feb 28th, 2012


Section III/IV, 2:30 Tuesday Apr 3rd, 2012
Group III:
Section III/IV, 2:30pm Tuesday Feb 28th, 2012


Section I, 2:30pm Tuesday Mar 20th, 2012


Section II, 2:30 Tuesday Apr 3rd, 2012
Group IV:
Section III/IV, 2:30pm Tuesday Feb 28th, 2012


Section II, 2:30pm Tuesday Mar 13th, 2012


Section I, 2:30 Tuesday Apr 3rd, 2012
Policy Reminders: The Faculties of Engineering and Science are concerned with ensuring an environment that is free of all adverse discrimination. If there is a problem that cannot be resolved by discussion among the people concerned, individuals are reminded that they should contact their Department Chair or the Sexual Harassment – Anti-Discrimination Officer as soon as possible.

“Academic dishonesty consists of misrepresentation by deception or by other fraudulent means and can result in serious consequences, e.g. the grade of zero on an assignment, loss of credit with a notation on the transcript (notation reads: “Grade of F assigned for academic dishonesty”) and/or suspension or expulsion from the university.

It is your responsibility to understand what constitutes academic dishonesty. For information on the various kinds of academic dishonesty please refer to the Academic Integrity Policy, specifically Appendix 3, located at:

http://www.mcmaster.ca/univsec/policy/AcademicIntegrity.pdf
The following illustrates only three forms of academic dishonesty:

1. Plagiarism, e.g. the submission of work that is not one’s own or for which other credit has been obtained.

2. Improper collaboration in group work.

3. Copying or using unauthorised aids in tests and examinations.
In this course we will be using a software package designed to reveal plagiarism.  Students are expected to submit their work in hard copy and also electronically to www.turnitin.com or they will receive a mark of zero.”

Important Dates:

Reading Week:  Monday February 20, 2012 – Saturday February 25, 2012.

Test and examination ban: Thursday March 29, 2012 – Thursday April 4, 2012.

Last day of classes:  Wednesday April 4, 2012.

Good Friday:  Friday April 6, 2012 – no classes or examinations.
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