CH 450: Introductory Biochemistry, Fall 2001

Professor: Dr. Mark Paulsen

Office: NSF 1327
Phone: 227-1064
email: mpaulsen@nmu.edu
Office Hours:

Class Schedule

Lecture:  MTR 11:00-11:50




Room: NSF 1209    

Laboratory: M 6:00-8:50
or
W 9:00-11:50

Room NSF 2214

Objectives: Fundamental biochemical concepts are important because many disciplines such as medicine, physiology, pharmacology and ecology, draw from them. Biochemistry is a broad field and is ever increasing in its scope and depth. Textbooks become outdated in just a few years. New biochemical journals are introduced regularly and each is more specific, reflecting the depth of research into specialized areas. This all contributes to the excitement of biochemistry yet makes it seem overwhelming at times. Hopefully, in this course you will come to appreciate the broad scope of biochemistry, get a feel for the excitement of its fast pace, yet keep from being overwhelmed. This course is designed to develop your understanding of some fundamental concepts of biochemistry which are applicable to many fields. Specific objectives include:

· Become familiar with the major classes of biomolecules; their structures, properties and functions. 

· Understand the chemical basis of physiological processes, including the types of chemical reactions and how they occur (enzyme catalysis). 

· Become acquainted with the major catabolic pathways and how they are interconnected and regulated. 

· Gain experience with some basic biochemical techniques. 

· Become familiar with some of the biochemical literature. 

Prerequisite:  Successful completion of CH 220 or CH 322.  Any exception requires a waiver granted by the Chemistry Department.  

Lecture Text:  Lehninger Principles of Biochemistry 3rd ed., D. L. Nelson and M.M. Cox; Worth, NY 2000.

Laboratory Text: Fundamental Laboratory Approaches for Biochemistry and Biotechnology; A. J. Ninfa and D. P. Ballou; Fitzgerald Science Press, MD, 1998

Supplementary Materials (optional): The Absolute Ultimate Guide to Lehninger Principle of Biochemistry; M. Osgood and K. Ocorr; Worth, NY, 2000

Lecture Notebook for Lehninger Principles of Biochemistry, 3rd ed.; D. L. Nelson and M. M. Cox; Worth, NY, 2000

Publisher Web Site:  www.worthpublishers.com/lehninger

Class Attendance and Participation: No points for the lecture portion of the course are directly award based on attendance.  However, it is to your advantage to attend lecture regularly since you will be responsible for any information presented during the class time.  You will get the most out of lecture if you come prepared to participate.  You should look over the appropriate text before coming to lecture so that you are familiar with the basic concepts that we will expand on in class.  Laboratory attendance and participation during the scheduled times is mandatory.  Many of the experiments require unstable solutions or extracts which cannot be stored for later use during some make-up lab period.

Exams: No make-up exams will be given unless there is a valid excuse (i.e. medical, job interview, ... ) with documentation, and arrangements must be made ahead of time.

Homework problems: Assigned homework problems will be regularly collected.  These graded homework problems will contribute 10% of your total course grade.  Some problems will be taken from the end-of-chapter problems in Lehninger while other may come from alternate sources.  These problems are designed to reinforce lecture and lab concepts and to prepare you for exams.  While it is useful to work in groups since they can promote learning, simply copying someone else’s answer or an answer from the back of the book does not promote learning and will not prepare you for the exams.  In order to receive full credit for a problem you should show your work and not simply hand in a final answer.  

Current Applications Assignment: Many of the basic concepts we will be learning have applications to current research areas. The purpose of this assignment is for you to become familiar with the current biochemical literature in the library and to show you how the fundamental concepts we are studying can relate to current and relevant research. During the course, you will find two recent articles (no earlier than 1999) that are related to what we are studying in class. They may expand on something that we talked about or they may apply a concept or a technique that we learned about. Write a 1-2 page summary of each article. In your summary you should include a paragraph about how it relates to something we learned in class (even if it seems obvious). At least one article must be a primary research article. This means it is written by the people who did the experiments, and describes the experiments and their results.  The other article can be either a review article or a primary research article.  I will circulate a  sign up sheet for the two topics you want to do.

ADA statement: If you have a need for disability-related accommodations or services, please inform the Coordinator of Disability Services in the Disability Services at 1104 University Center (227-1737; TTY 227-1543).  Reasonable and effective accommodations 
and services will be provided to students if requests are made in a timely manner, with appropriate documentation, in accordance with federal, state, and University guidelines.

Grading:  Your grade will be assigned based on the following point distribution

Four In-Class Exams
(15% each) 


60 % 
Laboratory performance:



25%

Homework: 





10%

Two Literature Assignments: 



  5%

Grading scale:  The percentages for overall class performance correspond to the listed letter grades.  
87-100% A or A-

76-86% B-, B, or B+

66-75% C-, C or C+

53-65% D-, D or D+

Note that while the overall course grading scale includes contributions from both a lecture and a lab score, an F will be given for the entire course if you fail to earn both 53% of the available lab points and 53% of the available lecture points

Course Outline

Week of August 27

Chapters 1 & 2
Introduction, Cells

Week of Sept 3

Chapters 3 & 4
Biomolecules, Water, Acids & Bases

Week of Sept 10

Chapter 5

Amino Acids and Proteins

Week of Sept 17

Chapter 6 

EXAM I  9/20 Chapters 1-5
Week of Sept 24

Chapter 7 & 8

Ligand Binding , Enzymes

Week of Oct 1st

Chapters 8 & 9
Enzymes & Carbohydrates

Week of Oct 8


Chapter 10

Nucleotides and Nucleic Acids 

Week of Oct 15

Chapter 11

EXAM II 10/16 Chapters 6-10
Week of Oct 22

Chapter 12 

Membranes & Transport


Week of Oct 29

Chapter 13 & 14
Biosignaling and Thermodynamics 

Week of Nov 5

Chapters 14 & 15
Thermodynamics and Glycolysis

Week of Nov 12

Chapter 15 & 20
Exam III 11/13 Chapter 11-15
Week of Nov 19 

Chapter 16

Citric Acid Cycle

Week of Nov 26

Chapter 16 & 17
Fatty Acid Degradation

Week of Dec 3

Chapter 19

Oxidative Phosphorylation

Finals Week


EXAM IV Chapters 15, 16, 17, 19, 20

Assigned Problems

Due Tuesday Sept 4:  

a) Sketch a diagram of a typical plant cell.  List the various organelles and describe their functions

b) Assume that E. coli is a cylinder 2.00 m long and 1.00 m in diameter.  If there are three copies of a particular protein in the cell, what is the molar concentration of the protein?  If glucose has a concentration of 1.50 mM, how many molecules of glucose are present in the cell?  

c) Lehninger Chapter 2 problem 3.

d) Define the terms autotroph and chemotroph.  Give an example of each. 

Due Monday Sept 10

a) Chapter 4 Problem 2

b) Chapter 4 Problem 5

c) Chapter 3 Problem 2

d) Chapter 3 Problem 3

e) Assign oxidation numbers to each of the atoms in ethanol.  The conversion of  butane to 2-butene is an oxidation-reduction reaction.  Is the reactant butane an oxidizing or reducing agent? 

Due Monday Sept 17 

a) List the 20 standard amino acids by the three letter abbreviation and one letter code.  

b) Chapter 5 Problem 4

c) At pH 3 8 & 11, estimate the net charge on the following octapeptide GHLERSWDA.  Estimate the pI for this peptide

d) Chapter 5 Problem 16

CH 450: Introductory Biochemistry Laboratory

Fall, 2001
Instructors: Dr. Lesley Putman, NSF 3306, 227-1071, lputman@nmu.edu (M)

         Ken Zanon, NSF 3126A, 227-1628, kzanon@nmu.edu (W)

         Office Hours: see posted times

Required text: Fundamental Laboratory Approaches for Biochemistry and Biotechnology; A. J. Ninfa and D. P. Ballou; Fitzgerald Science Press, MD, 1998

Other required material:  Safety goggles, Lock for your lab drawer, bound lab notebook

Expectations:  Since this is an advanced chemistry course, we will be getting away from step by step instructions for each experiment.  You will be given background information and general instructions for the experiments.  For any particular experiment, you may need to come up with specific steps to perform, determine appropriate concentrations for reagents, calculate dilutions for stock solutions etc. It is essential that you have read the relevant background material and started planning the experiment before you come to lab.  The experiments will be performed with a partner.  You will be assigned a partner at the start of each new experiment.  

Schedule
	Monday August 27: Check-in, Safety, math quiz, pipette exercise
	Wednesday August 29: Check-in, Safety, math quiz, pipette exercise

	Monday Sept 3: No Class Labor Day
	Wednesday Sept 5: Lab 1 Buffers and pH, (read Sections 2-1 and 2-2 of lab text)

	Monday Sept 10: Lab 1 Buffers and pH, (read sections 2-1 and 2-2 of lab text)
	Wednesday Sept 12: Lab 2 Properties of Amino Acids

	Monday Sept 17: Lab 2 Properties of Amino Acids
	Wednesday Sept 19: Lab 3 A Comparison of Three Protein Assays (Read Section 3-1)

	Monday Sept 24: Lab 3 A Comparison of Three Protein Assays (Read Section 3-1)
	Wednesday Sept 26: Lab 3 Continued 

	Monday Oct 1: Lab 3 Continued
	Wednesday Oct 3: Lab 4 Enzymes Kinetics (Read Sections 8-1,8-2)

	Monday Oct 8: Lab 4 Enzymes Kinetics (Read Sections 8-1,8-2)
	Wednesday Oct 10: Lab 4 Continued

	Monday Oct 15: Lab 4 Continued 
	Wednesday Oct 17: Lab 5 DNA Isolation

	Monday Oct 22: Lab 5 DNA Isolation
	Wednesday Oct 24: Lab 6 Isolation of Alkaline Phosphatase (Read section 7-1)

	Monday Oct 29: Lab 6 Isolation of Alkaline Phosphatase (Read section 7-1)
	Wednesday Oct 31: Lab 6 Continued Purification of Alkaline Phosphatase

	Monday Nov 5: Lab 6 Continued Purification of Alkaline Phosphatase 
	Wednesday Nov 7: Lab 6 Continued Characterization of Alkaline Phosphatase

	Monday Nov 12: Lab 6 Continued Characterization of Alkaline Phosphatase
	Wednesday Nov 14: Lab 6 Completed

	Monday Nov 19: Lab 6 Completed
	Wednesday Nov 21: No Class 

	Monday Nov 26: Review for Lab Final
	Wednesday Nov 28: Review for Lab Final 

	Monday Dec 3: Lab Final
	Wednesday Dec 3: Lab Final 


Lab Notebook:  Each student will maintain a lab notebook.  The notebook will include a Table of Contents at the front.  Each page should be numbered and dated.  All entries should be in permanent ink (no pencil).  An evaluation of your lab notebook will contribute to your grade.  The instructor will examine each notebook at the start and end of each lab period.  You will turn in the lab notebook at the end of the course.  See pages 44-47 of your lab text for more information about keeping a lab notebook.  For each experiment, your notebook entry should have the following format.

I. Title and date, name of lab partner 

II. Introduction:  This section should state the objective of the experiment; give relevant background from lecture, lab handouts, and the lab text.  This section must be completed prior to the start of the lab period.  

III. Experimental:  This section should start with an outline of the procedure.  You must have this outline completed prior to the start of the lab period.  After the outline, you should list materials and reagents including all solution concentrations, list all instruments used including make and model number.  You should record all important details such as volumes used, color changes, solution appearance, any revisions to your outlined procedure.  You should have enough detail that another biochemist could duplicate your experiment.  

IV. Data and Calculations:  Record all raw data directly into your notebook.  Do not use scraps of paper or Post-it notes or any other temporary format.  Show enough calculations so that you or some one else can reconstruct your experiment at a latter date.  Record data in table format when appropriate.  When possible have the table template prepared in advance of the lab period.  Never erase or use whiteout.  Simply draw a line through any discarded information.  

V. Results and discussion: Include copies of any graphs or photographs you made or the printout from any instrument.  Discuss your interpretation of the data.  Indicate what conclusions you have drawn from your data.  Discuss any problems or limitations with the experiment.  Indicate any changes in procedure you would incorporate if you repeated the experiment.  

Lab Reports:  You will submit a written lab report for each of the six experiments.  These lab reports will constitute the bulk of your lab score.  The lab reports will be due one week after the experiment is completed on the following dates:  Experiment I Wed Sept 12 or Mon Sept 17, Experiment II Wed Sept 19 or Mon Sept 24 , Experiment III Wed Oct 3 or Mon Oct 8, Experiment IV Wed Oct 17 or Mon Oct 22, Experiment V, Wed Oct 24 or Mon Oct 29, Experiment VI, June 26.  There will be a minimum 10% penalty for any late lab report.  No lab report will be accepted more than seven calendar days after the listed due date.  You will use the format listed described below.  All reports should be typed.  Refer to pages 47-48 in you lab text for additional information on writing a lab report.  

I. Title, Names, and Abstract: The abstract is a brief description of the results and conclusions of your experiment.  This section should be 200 words or less.  You should include the name of your lab partner for the experiment.         

II. Introduction and Statement of Objectives

III. Summary of Procedure: Use a narrative form in past tense since you are describing events that have already occurred.  If you are using a standard procedure such as the Lowry assay, you can simply state that the procedure has been described in a published work and then cite that work.  

IV. Results and Discussion:  This should be by far the longest portion of the report.  This section will include tables of data and graphs that convey the results of your experiment.  Every table should have a title.  Every figure should have a figure legend associated with it.  Graphs should be computer generated.  Every axis should be labeled and units included where appropriate for all tables and graphs.  

V. References:  If you cite a published scientific text, you should include a reference at the end of the report.  The reference should use a standard format and the same format should be used for all references.  The references should be numbered and referred to by number in the body of the report.  Unpublished works such as lab handouts or a lab notebook should never be referenced.      

VI. Appendix:  Some lab handouts include questions to be answered.  Include your answers as an appendix to the lab report.  If the lab report required extensive calculation, you may want to include some sample calculations in the appendix.

Grading: The lab points will be apportioned as follows

Pipet Worksheet

10 points

Buffer 



20 points

Amino acid 


20 points

Protein Assays


30 points

Kinetics


30 points

DNA lab


20 points

Alkaline Phosphatase 

40 points

Lab Notebook


20 points

Lab Notebook Checks

10 points

Lab Exam


30 points

Quizzes


20 points

Total



250 points

Points will be deduced for poor lab skills such as safety violations, failure to follow procedures, or failure to keep your workspace clean, etc.   

Note:  If you drop the course, withdraw from school, or stop attending, it is your responsibility to check out of lab.  If you do not check out, you will be assessed a fee.   

ADA statement: If you have a need for disability-related accommodations or services, please inform the Coordinator of Disability Services in the Disability Services at 1104 University Center (227-1737; TTY 227-1543).  Reasonable and effective accommodations and services will be provided to students if requests are made in a timely manner, with appropriate documentation, in accordance with federal, state, and University guidelines.
