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                     R  1:30 pm – 5:20 pm







Office Hours:  My scheduled office hours are the following, or by appointment:

Monday:  1:30 to 2:30 pm 

Tuesday:  11:30 to 12:30 pm 

Wednesday:  9 to 10:00 am

If these times are not convenient, see me and we will arrange a time to meet.   I am frequently in my office or research lab and am certainly willing to talk with you about class if I am available.  I will not, however, be available 30 minutes immediately preceding class.  I do answer questions about class via email, however, my response may not be immediate.  

Course Overview

Biochemistry involves the study of biological processes at a molecular level.  Building on a foundation of coursework in biology and chemistry, we will explore the structure, function, interactions and chemical properties of the four major types of biological macromolecules, proteins, nucleic acids, lipids, and carbohydrates.  In addition, we will study the principles and details of bioenergetics and metabolism to gain an understanding of the energy flow required for survival of a living organism.  

The biochemistry laboratory is a fundamental part of the course, designed to complement the lecture.  It will give you some practical experience into biochemical techniques, including protein purification, enzyme kinetics, and electrophoresis.  Biochemistry laboratory is not just about performing experiments; laboratory groups will also spend time discussing, preparing for experiments, analyzing results, and designing your own experiment.  An introduction to and practice in scientific writing is a major component of the laboratory portion of the course.   
Attendance

Attendance at class lectures is important to your understanding and enjoyment of biochemistry.  Therefore, although attendance is not formally recorded in lecture, I expect your attendance at all classes, and of course, hold you responsible for all that is handed out, announced, or discussed there.  Attendance and participation in lecture may be used to decide borderline grades at the end of the semester.    

Attendance in laboratory every week is required for passing the laboratory portion of the course.   If you anticipate that you will be absent from your scheduled laboratory due to an extenuating circumstance, you must inform me of the expected absence prior to the date in order to make alternate arrangements, as you will need to complete the scheduled lab on your own time.  If an emergency situation arises, please inform me as soon as possible.  

Cell phones/pagers


As a courtesy to your fellow classmates and instructors, please turn your cell phones, pagers, and any other noisy device OFF during lecture and laboratory.  
Academic Honesty and Honor Code

Every Gustavus Adolphus College student is required to sign the following statement before course registration:  

 ‘As a community of scholars, the faculty and students of Gustavus Adolphus College have formulated an academic honesty policy and honor code system, which is printed in the Academic Bulletin and in the Gustavus Guide.  As a student at Gustavus Adolphus College, I agree to uphold the honor code.  This means that I will abide by the academic honesty policy, and abide by decisions of the joint student/faculty Honor Board.’

The following code will be written in full and signed on every examination and graded paper: 

‘On my honor, I pledge that I have not given, received, nor tolerated others’ use of unauthorized aid in completing this work.’  

This code places the responsibility for academic honesty exactly where it should be – with the student.  As a student of this college, you have promised to uphold the pledge and to abide by it.  For my part, I will expect the honor pledge code to be signed on each examination and lab report (short and long) you complete in this course.  Any exam/ report that is turned in without a signed pledge will not be graded until it is duly signed by you.  

In laboratory, you will be performing experiments in collaboration with one or two of your colleagues.  However, the writing of short and long formal laboratory reports should be an individual endeavor; it will be an honor code violation to use any part of a laboratory report written by another individual.  This, of course, should not prevent your discussing and analyzing your results with your colleagues.  It will also be an honor code violation to present the data of another laboratory group as your own without proper acknowledgment and instructor permission.  

An integral part of the honor code is non-tolerance of violations.  Under this code, students are not expected to police others’ actions.  Rather, you agree to report violations of which you become aware.  Failure to do so will constitute an honor code violation in this class.

Any student found in violation of the academic honesty policy and honor code will receive a grade of 0 for that exam, lab report or assignment.  In addition, the office of the Dean of the Faculty will be notified of the nature of the offense.  Repetition will result in an F for the course.  If you have any questions about these policies, please come see me.   

Course Grading

The breakdown of your course grade is as follows: 

Research article summaries (2 x 30 pts)..................…60

Protein Explorer exercises (2 x 30 pts)..............……..60

Biochemistry on-campus assignments (2 x 20)...........40

Student Exam questions..............................................10 

Exams (4 x 100 pts)....................................…...........400

Comprehensive final exam........................…….…...100

Short laboratory reports (2 x 20 pts)........................…40

Initial draft full laboratory report.................................20

Final draft full laboratory report...................………...80

Peer response...............................................................30

Experimental design proposal/preparation..................25

Experimental execution...............................................10

Experimental design presentation................................40

DAQs (2 x 10 pts).................................................…...20

Laboratory participation.(2 x 5 pts)  ...........................10

Laboratory notebooks.(2 x 20 pts)..............................40

Total





985  points

Course Grading Components

· Research article summaries:  You will use Medline, SciFinder Scholar, and/or the library to identify and obtain a copy of a research article on a given (or chosen) biochemical topic.  You will read and write a two-page summary of the article.  

Due dates:  Sept. 22, Nov. 10

· Protein Explorer Exercises:  You will use Protein Explorer, a tool for the graphic display of molecular structures, to explore the structures of proteins and capture a graphical image of your molecule.  You will record your observations from these explorations of molecular structure.  

Due dates:  Oct. 13, Dec 1

· ‘Biochemistry on campus’ assignments:  There will be several opportunities this fall to attend lectures and/or a theatre production outside of class time that discuss subjects related to the field of biochemistry.  This year’s Nobel Conference ‘Medicine:  Prescription for Tomorrow’ will occur on October 3rd and 4th and will feature seven different speakers discussing current issues in medical research, diseases, and public policy (see titles below).  Esther M. Sternberg, internationally recognized for her discoveries in brain-immune interactions and the effects of the brain's stress response on health will be on campus Nov 20th & 21st, giving various lectures and class visits.  AN EXPERIMENT WITH AN AIR PUMP, a play directed by Rob Gardner will present issues of scientific experimentation & ethics.  This assignment requires you to attend/view two of these nine major ‘events’ from the list below:   
Oct 3rd:  10 am—J. Michael Bishop ‘Entering the Genomic Era’

   1 pm—Michael T. Osterholm ‘A Modern World and Infectious Disease: A Collision Course’

   3 pm—Daniel Callahan ‘Affordable Healthcare: Reforming the Idea of Medical Progress’ 

Oct 4th:  10 am—Dame Julia M. Polak ‘Stem Cells and Regenerative Medicine’


   1 pm—Henry J. Aaron ‘Healthcare in America:  Three Paradoxes’


   3 pm—Jennifer L. West:  ‘Biomimetic and Biofunctional Materials’

   Closing lecture--James Orbinski:  ‘Science, Humanitarianism, and Health:  A Few Potentially Important Questions’


Nov 9-12th: An Experiment with an Air Pump, a play directed by Rob Gardner




Nov 9-11—8 pm  Nov 12—2 pm in Anderson Theatre


Nov 21st 7 pm—Esther M. Sternberg ‘Brain Immune Functions in Health and Disease’  

For each of your two assignments, you will turn in a typed two-page summary of the event 

(1 ½ - double spaced) that covers the following:  

1) Name of talk and speaker (if appropriate)

2) 
Why you chose to go to this talk/event

3)
Summary of the event/talk content

4)  
What else did you learn?  Was it interesting?  Why or why not? 

Due dates:  Nobel summaries—Oct 9



       Theatre summaries—Nov 15



       Sternberg summaries—Nov 28

· Exams and Final:  Exams will consist of a variety of short-answer and essay type questions that test your understanding of the lecture and reading material.  In addition to asking you to recall facts and principles, I will ask to you integrate and synthesize the material to extend the principles learned to new situations and to offer explanations for phenomena that have not been specifically discussed in class.  On every exam, it will be assumed that you are familiar with all material from the beginning of the course, although very little of earlier units will be tested directly until the cumulative final.  

I expect you to take your exam on the evening scheduled, and at the time scheduled.  If circumstances make it necessary for you to miss an exam, notify me as soon as possible prior to the exam date.  

Exam dates:  Sept. 29, Oct. 20, Nov. 17, Dec. 8, Dec 18 (10:30-12:30)
· Student exam questions:  It is valuable for students to think beyond didactic/textbook verbatim questions during his/her exam preparation.  In order to support this type of endeavor, several days prior to one or more exams, each student will have the opportunity to turn in a ‘student exam question’ that  1.) goes beyond textbook definitions/diagrams, 2.) integrates material from several different topics within the course, 3.) asks one to transfer information learned about one biological system to another biological system that has not been discussed, or 4.)  asks one to think about a particular biochemical topic in a manner which has not been directly addressed in class.  I will distribute copies of a selected number of student exam questions at least two days prior to the exam.  At least one of these ‘student exam questions’ will appear on the exam for the week (perhaps in a slightly modified form).  You will receive up to 10 points for submitting exam questions that fulfill the above requirements.  You may receive an additional point if one of your questions is chosen for an exam.
Due dates:  TBA
· Laboratory reports:  As a tool for discussions on and practice in scientific writing, you will write two formal short reports that describe the methods and results of experiments 1 and 2.   A formal initial and final draft of a full report will be written for experiment 3 to allow for significant instructor and peer feedback.   

Due dates: Sept. 14/18, Sept 28/Oct 2, Oct 26/30, Nov 20

· Peer response:  You will respond and constructively comment on the initial draft of a full laboratory report of a classmate and meet with that person during class time to discuss scientific writing and your comments.    

Due date: Nov 8

· Experimental design proposal, planning, execution, interpretation, and presentation:  Based on the knowledge gained from the purification, pH and kinetic characterization, and literature of fumarase, you will design an experiment for further study with the enzyme.  You will draft an experimental proposal for your experiment based on at least one literature reference with a clear purpose, hypothesis, and experimental plan.  You will set up a timeline and prepare all solutions and equipment necessary to complete your proposed experiment.  After completing the experiment and interpreting the results, you will make an oral presentation to the class about your work.      
Due dates:  1st draft Experimental proposal--Nov 2/6



Final draft Experimental proposal --Nov 9/13 


        
Experimental design presentations*--week of Dec 4

*The presentations for both laboratory sections will take place in one ‘sitting’ at a time conducive to schedules

· Data analysis and questions (DAQs):  For the anion exchange separation performed during week 1 of experiment 3 and in experiments 4 and 5, you will complete and hand in experimental results, analysis of those results, and answers to the provided questions.  

Due dates:  Oct 5/9, Oct 26/30
· Lab participation/group work component:  We perform laboratory experiments in CHE-255 as lab groups of two or three persons.  Although the experimental work performed is a group effort, each group member is responsible for ALL aspects of the lab (i.e. even if it was not your ‘job’ to do the stock dilutions).  During each laboratory meeting, your instructor will monitor your participation in the scheduled laboratory experiment/activity and award a maximum of 10 points for the semester based on your contributions.
· Laboratory notebooks:  Because your observations are of great importance during the course of an experiment, you will keep a laboratory notebook of what you do and what occurs in lab during an experiment.  Lab notebooks will be collected twice during the semester for evaluation.  If results discussed in laboratory reports are not supported by observations recorded in the notebook, scores on lab reports will be reduced.  Because one of the primary purposes of a laboratory notebook is to keep a running account of what is actually performed DURING the lab period, a component of the lab notebook grade will be for lab notebook use during the lab period itself.  
Due dates:  Oct 12/16, week of Dec 4

Late assignment policy 


I expect you to turn in a given lecture/laboratory assignment on or prior to the due date and time.  All assignments (unless otherwise noted) are due on the given date by 5:20 pm.  If you are unable to hand the assignment directly to me (or your lab instructor as appropriate), you may place the assignment in the blue box directly outside of my office by the due date/time.  If your assignment is turned in late, your final score on the assignment will be deducted by 10% each 24 hour period after the due date/time.  Please speak with me prior to a due date if extenuating circumstances prevent you from turning in an assignment on time.     
Grading Scale
The approximate grading scale in CHE-255 will be 93-100 A; 90-92 A-; 88-89 B+; 83-87 B; 80-82 B-; 78-79 C+; 73-77 C; 70-72 C-; 68-69 D+; 63-67 D.  This scale will be used as a guideline for final grade assignment.  Grade cutoffs may be lowered under some circumstances, but they will not be raised.         

Course Expectations


CHE-255 is a challenging course and it is not unusual to experience difficulty from time to time with the material.  Nevertheless, I am confident that you can do well, especially if you follow the suggestions below.

I.
Keep Current


It is very important that you keep up with the course material as it progresses.  Keeping current will make the class much more understandable and enjoyable.  You will be able to ask questions and make the class work for you.  Keeping up with the course means reading the appropriate textbook chapter section, attending class, being prepared for class, reviewing notes immediately following class, and seeking clarification of the material as soon as possible.  

Regular attendance and active participation in class is helpful to you, to me, and to your fellow students.  It helps you clarify any difficulties you encounter.  At times, the course lecture and questions asked by your peers will point out and solve a weakness of which you were not aware.  Your questions in class help me to know where you are encountering difficulties.  If no one says anything in class, how am I to know if I am lecturing too quickly or incorrectly assuming that you recall some facts from your ‘core’ coursework in the biology and chemistry departments?  Your attendance and questions will help your fellow students in much the same way they help you.  Your insights may be precisely what they need to help them understand.  

You will find it helpful to review and perhaps recopy your notes from each lecture before you attend the next one, and to reread text sections.  As we move fairly quickly through material in this course, this may help you detect difficulties early enough to prevent any snowballing.  More importantly, it will help make the lectures more useful and understandable.  The 15-30 minutes you spend reviewing or recopying your notes may save you hours at exam time.  As you review/recopy the notes, think about the material, do not just copy blindly.  Ask yourself if the material makes sense.  

II.
Prepare for the prelab lecture

Because laboratory is an integral part of the course, we will have a prelab discussion during the Thursday lecture period prior to each laboratory experiment.  It would be to your benefit to prepare for the lecture by reading and thinking about the experiment that is to be discussed.  This preparation will allow you to more thoroughly understand experimental details that are being discussed or demonstrated.  For example, when I do a demonstration of the pump and fraction collector, you will already have some idea about when and why you will be using these instruments during the protein purification, thus facilitating specific questions about the instruments, laboratory or data analysis (i.e. how to set the flow rate).  Biochemistry laboratory is a challenging and sometimes frustrating experience.  If you can take advantage of the prelab lecture by asking specific questions about the procedure and tasks that are to be completed during the actual lab, you will likely have a more positive and successful laboratory experience. 

III.
Discuss material with your peers

Science is a collaborative endeavor.  I encourage you to work with others as you study the material.  You understand a concept only to the extent that you can explain it to another, or apply it to a situation/problem different than that presented in class.  It is not enough to have read or heard about a concept, or ‘followed’ an example presented in class.  You must be able to do it, explain it, or apply it to another problem or situation.  If you do not understand a concept, ask a colleague, or consult your textbook, your notes, or me as soon as possible.     

If you have specific physical, psychiatric or learning disabilities and require accommodations to help you fulfill these expectations, please let me know during the first week of class so that your learning needs may be appropriately met.  You will need to provide documentation of your disability to Laurie Bickett (x7027) in the Advising Center (202 Johnson Student Union.)  All discussions will remain confidential.  

	 Dates
	Topic
	Reading

	9/6
	Introduction, Foundations of Biochemistry
	Chap. 1

	9/7
	Prelab, Exp. 1
	Exp. 1-lab manual

	9/8, 9/11
	Foundations of Biochemistry
	Chap. 1

	9/13
	Properties of water, buffers
	Chap. 2

	9/14
	Prelab, Exp 2 
	Exp. 2—lab manual

	9/15, 9/18 
	Properties of water, buffers
	Chap. 2

	9/20, 9/21, 9/22

9/22
	Proteins—amino acids, methods of study

Paper Summary Due
	Chap. 3

	9/25, 9/27
	Proteins—structure and folding
	Chap. 4

	9/28
	Prelab, Exp 3, Week 1
	Exp. 3—lab manual

	9/29
	Exam I
	Chap 1-4.3

	10/2
	Proteins—structure and folding
	Chap. 4

	10/3, 10/4
	Nobel Conference—no class (see assignment)
	

	10/5
	Prelab, Exp 3, Week 2
	Exp 3—lab manual

	10/6, 10/9, 10/11

10/9
	Protein folding & function—O2 transport

Nobel assignments due
	Chap. 4.4 & 5

	10/12
	Prelab, Exp 3, Week 3 
	Exp. 3—lab manual

	10/13,10/16

10/13 
	Protein folding & function—O2 transport & IgGs

Protein Explorer I due 
	Chap 5

	10/18, 10/19
	Enzymes—catalysis, mechanisms
	Chap 6

	10/20
	Exam 2
	Chap 4.4-6.2

	10/23, 10/24
	Reading Break-no class
	

	10/25
	Enzymes—kinetics 
	Chap 6 

	10/26
	Prelab, Exp 4
	Exp 4—lab manual

	10/27, 10/30
	Enzymes—kinetics, inhibition, & regulation
	Chap 6

	11/1 
	Carbohydrates
	Chap 7

	11/2
	Prelab, Experimental design
	Lab manual

	11/3
	Carbohydrates
	Chap 7

	11/6, 11/8, 11/9
	Nucleic acids and nucleotides
	Chap 8

	11/10, 11/13

11/10
	Lipids

Paper summary due  
	Chap 10

	11/15, 11/16, 11/20

11/15
	Membranes and transport

Theatre production summaries due
	Chap 11

	11/17
	Exam III
	Chap 6, 7, 8, 10

	11/22
	No Class—Sternberg lecture on Nov 21st at 7 pm
	

	11/23, 11/24
	Thanksgiving Break-no class
	

	11/27, 11/29

11/29
	Biosignaling

Sternberg lecture assignment due
	Chap 12

	11/30, 12/1

12/1
	Bioenergetics

Protein Explorer due
	Chap 13

	12/4, 12/6
	Glycolysis
	Chap 14, 15

	12/7
	Citric Acid Cycle 
	Chap 16

	12/8
	Exam IV
	Chap 11-15

	12/11
	Citric Acid Cycle
	Chap 16

	12/13
	Oxidative phosphorylation
	Chap 19

	Monday 12/18
	Comprehensive Final Exam  
	10:30 am-12:30 pm


Lecture Coverage and Tentative Schedule


The schedule below gives an outline of the topics we will discuss in lecture, including the textbook chapter, and due dates for lecture assignments and exams.  Note that the lecture topic schedule is VERY tentative, if we need to spend more or less time on a subject, we will. 

Revised Laboratory Schedule & due dates

	Dates
	Experiment



	9/7, 9/11
	Exp. 1:  Introduction to Basic Techniques



	9/14, 9/18
	Exp. 2:  pH Optimum of Fumarase

Exp 1 short report due by 5:20 pm

	9/21, 9/25
	Writing discussion; Buffer/pH/pKa exercises, consultations

Discussion questions/literature reading preparation

	9/28, 10/2
	Exp. 3, week 1:  Purification of Yeast Fumarase 

Exp 2 short report due by 5:20 pm

	10/5, 10/9
	Exp. 3, week 2:  Purification of Yeast Fumarase 

DAQ from anion exchange separation (exp 3, week 1) due by 5:20 pm

	10/12, 10/16
	Exp. 3, week 3:  Purification of Yeast Fumarase 

Midterm lab notebooks due by 5:20 pm

	10/19, 10/23
	No lab—reading break

	10/26, 10/30


	Exp. 4:  Kinetic Analysis of Fumarase
Exp 4 DAQs due by 5:20 pm 

Exp 3 initial draft formal report due for Thursday lab on 10/26 by 11:30 am 

Exp 3 initial draft formal report due for Monday lab on 10/30 by 11:30 am 



	11/2, 11/6
	Fumarase experiment – design

1st draft Fumarase Experiment proposal due by 5:20 pm

	11/9, 11/13
	Fumarase experiment – design/preparation

Final draft Fumarase Experiment proposal due by 5:20 pm 

Peer Response to formal lab report due on 11/8 by 5:20 pm

	11/16, 11/20


	Fumarase experiment – preparation/execution
Exp 3 final draft formal report due on 11/20 by 5:20 pm

	11/23
	No lab—Thanksgiving break

	11/27, 11/30
	Fumarase experiment—execution/interpretation

	12/4, 12/7
	Fumarase experiment presentations will all occur in the same venue 

Time and date:  TBA

Final lab notebooks due following presentations


