
CHEM 351            Introductory Biochemistry  (3,3)  4 Credits 

 

College of Natural and Mathematical Sciences    Fall 2016 

 
Prerequisites:  CHEM 116 and CHEM225. 

Instructor: Dr. M. Werner      office: CRW 327, phone: 635-2281      email: mwerner@lssu.edu  

Office hours: (In CRW 327) MWF, 10-11 AM, MW 1-2 PM, or by appointment.   

Course Meeting Times:  

Lecture M,W,F  11-11:50 AM, Rm. 303 Crawford Hall                   

Lab Mon. (section A) 2-5 PM; Tue. (section B) 9-12 PM, Rm. 308 Crawford Hall 

Required Materials:  

“Lippincott’s Illustrated Review: Biochemistry” (Harvey and Ferrier) 5
th

 Ed.(or higher)  ISBN: 978-1-60831-412-6. 

Lab notebook with gridded duplicate pages, goggles or lab glasses, Sharpies 

Course Description (From the course catalog) :Introduction to the chemistry of biological molecules, including the 

general properties and chemical transformation of amino acids, proteins, carbohydrates, lipids, vitamins, and nucleic 

acids. Emphasis will be on correlating chemical reactions with biological function. An introduction to the 

intermediary metabolism of the carbohydrates, amino acids, lipids and nucleic acids will also be presented. 

Prerequisites: CHEM116, CHEM225. (3,3) 4  

Course Objectives:  At the conclusion of CHEM 351, the student will be able to: 

1. Draw from memory the structures of all 20 amino acids, the 5 nucleic acid bases, various sugars as well as 

the structures of biopolymers made from the units. 

2. Demonstrate an understanding of protein and enzyme structure, function, mechanism, and inhibition. 

3. Demonstrate a detailed understanding of the major metabolic processes used to produce ATP, a process 

common to all organisms on the planet. 

4. Demonstrate an understanding of regulation and the connections between various metabolic pathways both 

anabolic and catabolic as well as an understanding of disease caused by the disruption of these pathways. 

5. Demonstrate an understanding of the “Central Dogma” of biochemistry, and the mechanisms cells utilize to 

achieve both energy production and information storage. 

6. Demonstrate an understanding of the intracellular locations of various metabolic processes discussed and 

the mechanism of membrane transport used to “divide” cellular labor. 

7. Utilize modern laboratory techniques to characterize biomolecules and assay enzymatic activity. 

 

Grading:  *I reserve the right to curve the grading scale as I deem necessary.   

    Point range Course grade 

Laboratory 300 points 900-920  /  921-979  /  980-1000 A-  /  A  /  A+ 

4 Exams (120 pts. ea.) 480 points 800-820  /  821-879  /  880-899 B-  /  B  /  B+ 

5 Quizzes (20 pts. ea.) 100 points 700-720  /  721-779  /  780-799 C-  /  C  /  C+ 

Final Exam 120 points 570-599  /  600-659  /  660-699  D-  /  D  /  D+ 

Total  1000 points 0 - 569 F 

 

 

 



Detailed Topics 

*Lecture Date Topics  Text Chapter   
Mon. Aug. 29 DNA Structure, Replication, and Repair 29 

Wed. Aug. 31 DNA Structure, Replication, and Repair 29 

Fri. Sept. 2 RNA Structure, Synthesis, and Processing 30 

Mon. Sept. 5  NO CLASS NO CLASS – LABOR DAY NO CLASS 

Wed. Sept. 7 RNA Structure, Synthesis, and Processing 30 

Fri. Sept. 9 Amino acids 1 

Mon. Sept. 12 Structure of Proteins , Globular Proteins 2,3 

Wed. Sept. 14 Globular Proteins; Hemoglobin and others 3 

Fri. Sept. 16 Fibrous Proteins (fun activity) 4 

Mon. Sept. 19    Enzymes 5 

Wed. Sept. 21 Enzymes 5 

Fri. Sept. 23 EXAM #1  (120 pts.) EXAM #1   

Mon. Sept. 26 Introduction to Carbohydrates 7 

Wed. Sept. 28 Bioenergetics, Ox. Phosph.  and Glycolysis 6-8 

Fri. Sept. 30 Glycolysis 8 

Mon. Oct. 3 Glycolysis 8 

Wed. Oct. 5 Tricarboxylic Acid Cycle 9 

Fri. Oct. 7 Gluconeogenesis 10 

Mon. Oct. 10  NO CLASS NO CLASS – Canadian Thanksgiving  NO CLASS 

Tue. Oct. 11  (Tuesday Class) Glycogen metabolism 11 

Wed. Oct. 12 Review of Sugar metabolism and Regulation 8-11 

Fri. Oct. 14 Metabolism of  Saccharides, Glycoproteins 12, 14 

Mon. Oct. 17 EXAM #2 (120 pts.) EXAM #2 

Wed. Oct. 19 Pentose Phosphate Pathway and NADPH 13 

Fri. Oct. 21 Photosynthesis Handout 

Mon. Oct. 24 Metabolism of Lipids and Fatty Acid  15-16 

Wed. Oct. 26   Fatty Acid and Triacylglycerol Metabolism 16 

Fri. Oct. 28  Complex Lipid Metabolism 17 

Mon. Oct. 31  (Halloween) Cholesterol and Steroid Metabolism 18 

Wed. Nov. 2  Cholesterol and Steroid Metabolism 18 

Fri. Nov. 4 Amino Acids: Disposal of Nitrogen 19 

Mon. Nov. 7 Amino Acids: Disposal of Nitrogen 19 

Wed. Nov. 9 EXAM #3 (120 pts) EXAM #3 

Fri. Nov. 11 Metabolic Effects of Insulin and Glucagon 23 

Mon. Nov. 14 Metabolic Effects of Insulin and Glucagon 23 

Wed. Nov. 16   Feed/Fast Cycle as review of Metabolism 24 

Fri. Nov. 18 Diabetes Mellitus 25 

Mon. Nov. 21 Nutrition 27 

Wed. Nov. 23  NO CLASS NO CLASS – Thanksgiving Break NO CLASS 

Fri. Nov. 25    NO CLASS NO CLASS – Thanksgiving Break NO CLASS 

Mon. Nov. 28 Vitamins 28 

Wed. Nov. 30 Protein Synthesis 31 

Fri. Dec. 2 Protein Synthesis 31 

Mon. Dec. 5 Regulation of Gene Expression 32 

Wed. Dec. 7 EXAM #4 (120 pts.) EXAM #4 

Fri. Dec. 9 Final Exam Review In class 

Wed. Dec. 14 (Tentative) Final Examination (CRW 303) 10-12AM 

Note: This is a tentative schedule and may be modified as I deem necessary. 

Objective:  My aim is to introduce you to the concepts necessary for understanding how the biological world works 

at its most basic level, the chemical level.  We will explore how organic chemistry can take place in the “solvent of 

life”, water.  This will require a sufficient knowledge of mechanistic organic chemistry and an understanding of the 

basic functional groups that have been covered in your introductory Organic Chemistry class.  I have no doubt that 

those students that are motivated and disciplined will enjoy this course. Part of learning science is the ability to take 

in information, highlight the key aspects, and incorporate it into your own learning framework.  How do you reach 

this “zen-like” utopia that we call scholarship?   For a start, students need to be able to discuss topics using the 



vocabulary of the discipline with their peers and teachers.  In addition, students need to be able to build their 

knowledge base by drawing on what they already know.  I realize that most of you have varied career plans, but if I 

can excite just one of you enough to want to take another chemistry course or become involved in biochemical 

research or applications, I have succeeded in my objective.  

Format: I hope that this course will be completely different than any other course that you have ever taken.  

THIS IS AN INTERACTIVE COURSE.  IT WILL REQUIRE YOU TO SPEAK, THINK, AND LEARN.  What 

does that mean?  It means that you will be expected to take your own notes (Some of you might be thinking, 

Sacrilege!).  It means that you will be expected to know material from a variety of sources: lecture, the text, 

laboratory, and others.  It means that you have to be disciplined (A difficult task for some I know).  The textbook 

does have an online version available once you purchase it as well as some practice student questions.  

Moodle:  The course will follow the general layout of the text (although in somewhat different order) and will cover 

material in most chapters.  We will be making use of Moodle.  This website can be accessed from your personal 

account on Anchor Access (or mylssu).  Once you log on to this website, you will be asked for a username and 

password.  I will give these to you during the first lecture.  You will then be asked to add the course you are 

interested in.  You should have access to add Biochemistry I (under the Chemistry Section on Moodle).  Follow the 

directions.  Once logged on to the site you should change your password.  If you email me using Moodle by 

Friday Sept. 2
nd

, I will give you an extra 10 pts.   
 

The Moodle home page for Biochemistry I will include links to the syllabus, course email, extra lab materials, 

chapter objectives (for most chapters), and other support material.  In the past, I have required online homework to 

be completed every three weeks.  I am not going to do this for this semester.  I do however, recommend that you 

take a look at the online test questions that are included with your text as well as the end of chapter problems in the 

text.  You may see similar materials later in the semester reappear (hint, hint!!). 

Strategy for the Class (or “How do I get a good grade?): 

I recommend that you approach each chapter in the following manner: 

1. Before we start new material in lecture, read the appropriate sections of the textbook.  I have purposely selected 

a concise text so that reading will not be overly lengthy.  I EXPECT THAT YOU KNOW THE MATERIAL 

IN THE TEXT, BEFORE LECTURE.   
2. Attend lecture, take notes, and participate.  I write notes on the blackboard (really a whiteboard, but I’m old 

school), so you may want to use loose-leaf paper as well.  You need to experiment and find what system works 

best for you. 

3. Recopy your lecture notes either later the night after lecture or within 24 hours.  This is a very important step in 

the learning process.  Biochemistry is a very visual discipline and the act of re-writing your notes is the best 

way I have found to solidify the material in long term memory. 

 
Lectures:  There will be three lectures a week every Monday, Wednesday, and Friday morning at 11 AM.  I will 

cover the major topics of the individual chapters at an approximate pace of 2-3 chapters per week.  I will extensively 

utilize assorted visual aids (Moodle, Power Point, overheads, etc.) during the lectures as learning aids, some not 

from the book.  I will typically post Power Point lectures after the scheduled topic is covered.  There are several 

reasons for this: 1) I want to make sure you attend lecture, 2) the Power Points are based directly off your book 

which you should read before lecture, and 3) you need to become efficient at taking notes during lecture. 

Attendance/Absences: This course will cover material quickly; it is very important that you attend the weekly 

lectures.  Attendance for all labs and exams is expected.  

Exams:  There will be at total of 4 exams and a final.  There are no makeups for any reason other than a death 

in the immediate family or sanctioned University Event.  If you have a conflict with these exams or final exam, 

see me by Friday Sept. 2
nd

 (i.e. athletic schedules, etc.). A final exam will be administered on Wed. Dec. 10
th

 at 

10:00 AM-12:00 PM in Crawford 303.  This exam will have no makeups and will be worth 14% of your grade. 

Quizzes:  In response to student evaluations, I am going to have 5 quizzes (20 points each) interspersed throughout 

the semester.  These will be given during lab (See lab schedule).  The idea is to test you on your knowledge 

throughout the semester rather than just on the four examination days. 

Extra Credit:  10 pts. if you email me on Moodle by Friday Sept. 2
nd

.  No other extra credit will be given except 

in the form of a question on exams. 



Lab: The purpose of the laboratory in CHEM 351 is to expose you to some of the basic techniques involved in 

biochemical research.  As seen in the grading scheme below, a major emphasis will be placed on your laboratory 

participation.  Biochemistry is a “hands on science”, and the labs are designed to expand what is presented in the 

lecture.  See lab syllabus for more details.   

Regrade Policy:  Laboratory reports will never be regraded.  See me before turning them in if you have questions.   

*I retain the right to change this syllabus, as I deem necessary at any time during the semester.  

University Policies and Statements: 

 

The Americans with Disabilities Act & Accommodations 

 

In compliance with Lake Superior State University policies and equal access laws, disability-related 

accommodations or services are available to students with documented disabilities.  

 

If you are a student with a disability and you think you may require accommodations you must register with 

Disability Services (DS), which is located in the KJS Library, Room 130, (906) 635-2355 or x2355 on campus.  DS 

will provide you with a letter of confirmation of your verified disability and authorize recommended 

accommodations.  This authorization must be presented to your instructor before any accommodations can be 

made. 
 

Students who desire such services should meet with instructors in a timely manner, preferably during the first week 

of class, to discuss individual disability related needs. Any student who feels that an accommodation is needed – 

based on the impact of a disability – should meet with instructors privately to discuss specific needs. 

 

NOTE:  All students who require the use of Disability Services will schedule exams during the same time 

period that the exams are scheduled for the entire class.  This is for both regularly exams during the semester 

as well as for the final exam. 
 

IPASS (Individual Plan for Academic Student Success) 

 

If at mid-term your grades reflect that you are at risk for failing some or all of your classes, you will be contacted by 

a representative of IPASS. The IPASS program is designed to help you gain control over your learning through pro-

active communication and goal-setting, the development of intentional learning skills and study habits, and personal 

accountability. You may contact 635-2887 or email ipass@lssu.edu if you would like to sign up early in the 

semester or if you have any questions or concerns. 

 

 

HONOR PLEDGE (I have failed students before who did not 

adhere to this policy) 

 

As a student of Lake Superior State University, you have pledged to 

support the Student Honor Code of the College of Natural and 

Mathematical Sciences.  You will refrain from any form of academic 

dishonesty or deception such as cheating, stealing, plagiarism or 

lying on take-home assignments, homework, computer programs, 

lab reports, quizzes, tests or exams which are Honor Code 

violations.  Furthermore, you understand and accept the potential 

consequences of punishable behavior. (Note: this may include 

failure of the class, academic probation, or expulsion from the 

University). 

 



CHEM 351               Introductory Biochemistry Lab  

Fall 2016                    Lab M (section A) 2-5 PM; T (section B) 9-12 AM, Rm. 308 CRW  

Dr. M. Werner             office: CRW 327, phone: 635-2281             email: mwerner@lssu.edu  

Required for Lab: Lab Notebook with gridded carbon copy pages (available in the book store), Safety goggles or 

glasses, your brain and several permanent marking pens (Sharpies are the best).   

Materials for lab will be posted on Moodle.  The materials for the first week of lab will be distributed in lab. 

*NOTE: Only Monday lab will meet for the first week.  During the second week only Tuesday  labs will meet.  

This is because of the offset in schedule that occurs the weeks of Labor Day, Fall Break, and Thanksgiving break.                                                        

The purpose of the laboratory in CHEM 351 is to acquaint you with laboratory techniques encountered in 

biochemical research and to give you practical experience in performing biochemical experiments. The experiments 

were selected based on the techniques used, the biochemical molecules assayed, and to some extent application to 

lecture material.  

Week of:  Experiment Name                       (Pts) 
Aug. 29 Check in: Pipetting and Buffers    (20 for both)    
Sept. 5* No Lab – Labor Day 

Sept. 12 ☺ Spectraphotometry, Beer’s Law       (20) 
Sept. 19  ☺ Determination of Protein Concentration: Cuvette vs. Micro-plate Methods  (20) 

Sept. 26   Introduction to Enzymes, Assay of Lactate Dehydrogenase (20) 
Oct. 3 ☺ 1. Bacterial Transformation w/ Green Fluorescent Protein plasmid (20)  2 DAYS 
 2. Biochemical Literature Review (20) - Reports due week of Oct. 17th 

Oct 10 *  Monday Only (Will meet on Tuesday 10/11)      
 Bioinformatics and Structural Modeling (bring your laptop to lab) (20) 

Oct 17 Growth and Harvesting of Bacterial Cell Culture (20)     2 DAYS 

Oct. 24 Chromatography of  Green Fluorescent Protein, Fluorescence Spectra  (20) 

Oct. 31  ☺ Protein Electrophoresis of  Green Fluorescent Protein  (20)                 

Nov. 7   1. DNA Restriction Enzyme Digestion and Electrophoresis (20) 

 2. DNA extraction, introduction to PCR       

 3. Glycolysis Enzyme Assay Project Introduction - Handout 

Nov 14   1. Analysis of PCR  (20),  

 2. Glycolysis Enzyme Assay Presentations (20) 

Nov. 21*   Tuesday Only (Will meet on Tuesday 11/25)       

 Bioinformatics and Structural Modeling (bring your laptop to lab) (20) 

Nov. 28  ☺ Prepare Reagents for Unknown Enzyme Assay, Perform Assay                

Dec 5  Analysis of Unknown Enzyme Assay           (40) 

Dec 12 NO LAB – Finals Week 

Note: Labs are scheduled for a 3 hr time block; however, some labs may run over if you are not efficient in 

lab.  Labs the week of Oct. 3
rd

, Oct. 17
th

, and Nov. 28
th

-Dec. 5
th

 will require a brief visit to the lab an extra 

time during the week. Also note (*) that due to various breaks in the semester, the weeks of Sept. 5
th

, Oct. 10
th

 
and Nov. 21

st
 have an unusual schedule. Note:  The ☺ in the lab schedule indicates the lab week when a quiz will 

be given. 

In order to complete the labs in the allotted time, you must be familiar with the lab procedure before the start of the 

lab period.  Read the complete experiment and prepare your lab notebook accordingly.  Keep in mind, in this 

biochemistry lab, the results of one week will be used during subsequent weeks.  Therefore, it is important that you 

understand what you are doing at each step and why you are doing it.  An error in step 5 of a 6 step procedure means 

that the previous 4 steps, no matter how well they were done, are for naught.  If you are in doubt about what to do, 

ask, and remember that old lab axiom, “Label everything, and never throw anything away.” 

Lab attendance/absences: Attendance is mandatory, and remember, “Don’t be on time, be early!”   Missed labs 

cannot be made up and will be recorded as a zero.  Tardiness will result in loss of points (every 5 min late equals 2 

pts) and you may miss important last minute instructions for the experiment.  You will work with a partner for most 



experiments; make sure it is a team effort.  If you do miss a lab, make sure that you talk to your partner as well as 

me to find out what you need to do for the next lab. 

Lab Notebook: It is imperative that you maintain a complete notebook.  This notebook is to have carbon copy 

pages.  I expect it to be neat and legible.   Anyone should be able to take your notebook and understand what was 

done, what results were obtained, and repeat the experiment. Write in the lab notebook with ballpoint pen, crossing 

through errors. Do not remove original pages from the notebook.  The legibility and smart appearance of your 

notebook will be worth 5 pts. for each lab report.  Lab notebook pages will be due the following week and will 

represent your lab report. 

The lab notebook is to contain:  

1. Your name, course name, and section number on the cover.  

2. A table of contents on the first few pages. 

3. Each Experiment will have the following sections written out in concise legible English: 

a. Title 

b. Purpose 

c. Materials 

d. Detailed Procedure with diagrams and flow charts 

e. Results, Data, and Calculations 

f. Conclusion 

4. All your data, calculations, last minute modifications to the protocols, graphs, results, and conclusions must 

be in the notebook.  Do not use scraps of paper to record any of these items.  

5. Each page needs to show your name (and your partner's name), date, and experiment title.  

6. Results should describe the results obtained (i.e. raw data and all calculations used to obtain "processed" 

data, tables and rough graphs). Final graphs, to be turned in, should be done on either a computer or with 

10 mm x 10 mm graph paper.  

7. Discussion should analyze and interpret results obtained.  

Safety:     1. Safety goggles or glasses must be worn at all times!!  

  2. Appropriate dress is required (no open toed shoes).  

  3. Report all injuries to me. 

  4. No smoking, eating, or drinking in the laboratory. 

5. All chemicals, sharps, etc. must be disposed of properly. If you are not sure, ask. 

6. Women who are pregnant need to discuss the course with me because of potential and known 

mutagenic and teratogenic chemicals involved in some experiments. 

7. Come to lab prepared! 

Clean-up: At the end of the lab period, all reusable labware needs to be cleaned, rinsed with dH2O and allowed to 

dry. All disposable pipette boxes will be refilled. All equipment should be returned to their designated location.  

Assignments to be turned in: Lab assignments will consist of the following: 

1. There are NO prelab questions; however, you will be expected to have read the materials in advance and 

prepared your lab notebook for the laboratory ahead of time.  

2. Your notebook pages will be turned in at the beginning of the next lab period and will represent your 

official “lab report”.  If I cannot read your writing, you will get no points. 

2. If you do not hand in assignments at the beginning of the lab, it is late and it will be assessed a late penalty. 

3. I will not accept late lab reports after one week. Each day late will result in loss of points. 

Final Note: I have been in the lab long enough to know that things do not always go as planned when performing an 

experiment (i.e. you drop the test tube containing your precious enzyme, etc.).  I will allow for unforeseeable error, 

however, if your errors are due to an obvious lack of preparation, leniency will not be forthcoming. My goal is to 

teach you many of the common everyday practices done in real industrial or academic research labs using the “tools 

of the trade”.  Please treat the equipment with respect. 


