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Introduction: 
Chemistry 362 is an introduction to the chemical properties of compounds of biological interest; 

bioenergetics and enzymology. A survey of the metabolism of proteins, carbohydrates. lipids, nucleic 
acids and other biosubstances.  

 
Introduction to Biochemistry is available to anyone in the university that has satisfied the following 

prerequesit course: CHM 251 with a grade of C- or better. 
 
Attendance: 

Students enrolled in CHM 362 are expected to participate in all course activities (homework, quizzes 
papers, group projects, etc.) and are responsible for the material at each class meeting.  The class lecture 
sessions begin promptly at the times listed above.  In order to try to prevent the disruptive practice of 
students entering the classroom after class begins, they are strongly discouraged from doing so.  If this 
practice becomes overly disruptive the offending student will not be allowed to enter for that class 
period and will recieve a zero for any assignment given or due that day. 

It is the responsibility of the student to obtain the lecture notes and to keep up-to-date on 
assignments.  You will be held responsible for any course changes or announcements that are made 
in lecture on the date of an absence. 
 
 
Grading: 
The course work is interspersed with three to four one-hour exams, a number of online homework/quiz 
assignments, in-class quiz assignments, a single research paper and a comprehensive final examination.  
Make-up exams will be only be offered for a documented absence.  Proper documentation (i.e. a doctors 
note) should be presented to the instructor when scheduling a make-up exam, which must be done 
within 24 hours of the absence.  Unexcused absence exams will count as zero points.  Homework/On-
line quiz assignments through Sapling Learning will be provided for each topic/chapter in the course (no 
makeups or extensions will be provided). 
 
 



 Hour Exams 50% of course grade 

 Quizzes 10% of course grade 

 Homework 10% of course grade 
 Research Paper 15% of course grade 

 Final Examination 15% of course grade 
 
Grade Assignment: 

Grades will be assigned to students based on the following percentage/letter grade equivalencies, 
except where noted above: 

 
• 96.8 to 100.0 à A+   86.8 to 89.9 à B+ 
• 93.4 to 96.7 à A   83.4 to 86.7 à B 
• 90.0 to 93.3 à A-   80.0 to 83.3 à B- 
• 76.8 to 79.9 à C+   66.8 to 69.9 à D+ 
• 73.4 to 76.7 à C   63.4 to 66.7 à D 
• 70.0 to 73.3 à C-   60.0 to 63.3 à D- 
• 59.9 or less à F 

Note: During the calculation of the grades traditional mathematical rounding rules will apply to 
the tenths position.  It is the responsibility of the student to ensure that any mistakes in grading 
that may occur are brought to the attention of the instructor within a 24 hour time period after 
viewing a graded assignment.  Correspondence on this matter should be done with the instructor 
via email in order to properly document the event. 
 
Incomplete Work.  

A grade of incomplete may be given only in exceptional circumstances at the instructor's discretion. 
The student must be passing at the time of the request or be sufficiently close to passing. If the work is 
not completed within one year of the recording of the incomplete grade, the grade will become an F(I). 
The incomplete policy for this course is that at least 70% of the course must be already completed and 
an exceptional circumstance (i.e. medical issue) must exist. If you feel you require an incomplete for an 
exceptional reason, you need to email me and state your reasons for the incomplete in writing. We will 
then decide on a course of action. 
 
Dates of note for the course: 

Withdrawal from the course will follow the University Academic Regulations and Procedures as 
stipulated in the Student Handbook.  Students have until September 11, 2019 to drop this course without 
any record of the course appearing on the transcript, or to file to audit the course.  Students have until 
October 10, 2019 to file for Pass/Fail for the course.  Students have until the end of the eleventh week of 
the semester, November 15, 2019 to withdraw from this course and only receive a grade of "W" 
regardless of their academic standing in the course.  For further questions regarding dates of importance 
throughout the semester students should refer to the “Academic Calendar” on the UMASS Dartmouth 
website (https://www.umassd.edu/academiccalendar/academic-calendar-2019-2020/). 
 
 
 
 
 
 
 
 



How to be successful in CHM 362 
How much time do I need to study?  A minimum of 18 hours per week. 
How should I study for this class?  You should set up a regular schedule such as the sample schedule 
listed below. 
 Prior to 1st day of new material:  

• Read the pertinant chapter materials prior to lecture 
• Takes notes on materials, note questions for class 
• Answer pertinant end-of-chapter problems 
 

 1st day of new material:  
• Attend class, asking questions noted from pre-class studies 
• Takes notes on materials presented in class 
• After class re-write notes, re-read the chapter materials 
• Answer pertinant end-of-chapter questions 
 

 Day after the 1st day of new material:  
• Re-read the pertinant chapter materials 
• Re-write the lecture notes from the previous class 
• Read the pertinant chapter materials prior to the next lecture 
• Takes notes on materials, note questions for class 
• Answer pertinant end-of-chapter problems 

Repeat the sequence listed above adding new reading materials, re-written notes and end-of-
chapter problems.  Studying for the next exam should begin the day before any materials covered in said 
exam are presented and should build until the exam.  For example, if the 1st exam covers chapters 1 
through 4 and we are to begin the presentation of chapter 1 on Friday, then Thursday night you should 
begin the sequence listed above.  The sequence should continue building until all materials are covered 
each day. 
 
 
UMass Dartmouth Student Academic Integrity Policy* 
I Academic Integrity 

All UMass Dartmouth students are expected to maintain high standards of academic integrity and 
scholarly practice. The University does not tolerate academic dishonesty of any variety, whether as a 
result of a failure to understand required academic and scholarly procedure or as an act of intentional 
dishonesty. 

A student found responsible of academic dishonesty is subject to severe disciplinary action which 
may include dismissal from the University. Refer to the Student Handbook and Student Code of 
Conduct for due process. 

A high standard of academic integrity promotes the pursuit of truth and learning and respect for the 
intellectual accomplishments of others. These are values that are fundamental to the mission of this 
University. Such values are undermined by academic dishonesty. 

Academic freedom is a fundamental right in any institution of higher learning. Honesty and integrity 
are necessary preconditions of this freedom. Academic integrity requires that all academic work be 
wholly the product of an identified individual or individuals. Joint efforts are legitimate only when the 
assistance of others is explicitly acknowledged and deemed appropriate by the instructor of the course. 
Ethical conduct is the obligation of every member of the University community, and breaches of 
academic integrity constitute serious offenses. 



Maintenance of the standards of academic integrity and the successful administration of this policy 
depend on the mutual cooperation of faculty and students.  

Students must assume responsibility for maintaining honesty in all work submitted for credit and in 
any other work designated by the instructor of the course. Students are also expected to report incidents 
of academic dishonesty to the instructor or dean of the instructional unit.  

The intent of this policy is to make clear the standards of academic integrity at UMass Dartmouth. 
 
II Violations of Academic Integrity 

The various ways in which academic integrity can be violated are discussed below. The comments 
and examples within each section provide explanations and illustrative material, but do not necessarily 
exhaust the scope of these violations.  
 
A. Cheating 

Cheating is the use of unacknowledged materials, information, or study aids in any academic 
exercise. The use of books, notes, calculators, phones and conversation with others is restricted or 
forbidden in certain academic exercises. Their use in these cases constitutes cheating. Similarly, students 
must not request others (including commercial term paper companies) to conduct research or prepare 
any work for them, nor may they submit identical work or portions thereof for credit or honors more 
than once without prior approval of the instructor. 

 
 
 

B. Fabrication 
Fabrication is the falsification or invention of any information or citation in an academic exercise. 
"Invented" information may not be used in any laboratory experiment or other academic exercise 
without authorization from the instructor. It is improper, for example, to analyze one sample in an 
experiment and covertly "invent" data based on that single experiment for several more required 
analyses. The student must also acknowledge reliance upon the actual source from which cited 
information was obtained. A writer should not, for example, reproduce a quotation from a book review 
or other secondary source and indicate that the quotation was obtained from the book itself.  
 
C. Facilitating Academic Dishonesty 

Students who knowingly or negligently allow their work to be used by other students or who 
otherwise aid others in academic dishonesty are violating academic integrity. Such students are as guilty 
of intellectual dishonesty as the student who receives the material even though they may not themselves 
benefit academically from that dishonesty.  
 
D. Plagiarism 

Plagiarism is the representation of the words or ideas of another as one's own in any academic 
exercise. To avoid plagiarism, every direct quotation must be identified by quotation marks or by 
appropriate indentation and must be properly cited in the text or in a footnote. Acknowledgment is 
required when material from another source stored in print, electronic or other medium is paraphrased or 
summarized in whole or in part in one's own words. To acknowledge a paraphrase properly, one might 
state: "to paraphrase Plato's comment..." and conclude with a footnote identifying the exact reference. A 
footnote acknowledging only a directly quoted statement does not suffice to notify the reader of any 
preceding or succeeding paraphrased material. Information which is common knowledge such as names 
of leaders of prominent nations, basic scientific laws, etc, need not be footnoted; however, all facts or 
information obtained in reading or research that are not common knowledge among students in the 
course must be acknowledged.  



In addition to materials specifically cited in the text, only materials that contribute to one's general 
understanding of the subject may be acknowledged in the bibliography. Plagiarism can, in some cases, 
be a subtle issue. Any questions about what constitutes plagiarism should be discussed with the faculty 
member.  
 
E. Denying others access to information or material 

It is a violation of academic integrity to deny others access to scholarly resources, or to deliberately 
impede the progress of another student or scholar. Examples of offenses of this type include: giving 
other students false or misleading information; making library material unavailable to others by stealing 
or defacing books or journals, or by deliberately misplacing or destroying reserve materials; or altering 
computer files that belong to another. 
 
F. Proprietary/Confidential Information 

Related to academic integrity is the unauthorized use without written permission of proprietary and/or 
confidential information in any school assignment. 
 
G. Human and Animal Subjects 

Research involving human beings requires review and approval of the Institutional Review Board 
(IRB) for the Protection of Human Subjects and informed written consent. Research involving the use of 
animals requires review and approval by the Institutional Animal Care and Use Committee (IACUC).  
 
III Academic Integrity Infractions and Consequences 

Any violation of academic honesty is a serious offense and is therefore subject to an appropriate 
penalty. Faculty may address instances of student academic dishonesty in their classes under their 
authority to evaluate and assign grades, even if the consequences exceed those written below. They may 
also refer the incident for further action, utilizing university procedures that can document repeat 
offenders and adjust consequences accordingly. Those who refer instances of academic dishonesty for 
further action can do so through Student Judiciary processes, initiating action by completing a Student 
Academic Dishonesty Incident Record. 

Violations at UMass Dartmouth are classified into three levels according to the nature of the 
infraction. For each level of violation a corresponding set of sanctions is recommended. Faculty, Deans, 
members of the student judiciary, or others involved in adjudicating incidents are not bound by these 
illustrations, which are intended as general guidelines for the academic community. Since adherence to a 
code of conduct can be seen as a function of socialization into the group whose norms are reflected in 
such a code, culpability may be assessed differentially for those with more and less experience as 
members of the academic community; thus, violations of academic integrity by graduate students will 
presumably be penalized more severely than violations by first semester first year students. Examples 
are cited below for each level of violation. These examples, too, are illustrations and should not be 
considered all-inclusive.  
 
Level One Infraction 
Infraction:  
Plagiarism: The student represents the work of another as his/her own in a limited academic exercise, 
or in a limited or minor portion (1-2 instances) of a larger exercise, and the faculty member believes this 
is not an accidental act by the student. 
Cheating: Working with another student on laboratory or homework assignments when such work is 
prohibited. Note: Unless otherwise stated all such collaboration is prohibited. 
 



 
Consequences: 
• Letter to student in lieu of hearing* and the faculty member’s choice of the following consequences: 
• redo the work to be graded without prejudice  
• redo the work with a lowered grade for the work 
• failing grade for the work, (Chemistry 411 consequence) 
*student may request a hearing 
 
Level Two Infraction 
Infraction:  
Plagiarism: The student represents the work of another as his/her own in any academic exercise for a 
major portion (consistently throughout the assignment, > 50%); a Level 1 violation by a student who 
already has committed one or more Level 1 infractions. 
Cheating: Copying on exams; using prohibited materials such as calculators or notes during exams; 
and/or collaborating before an exam to develop methods of exchanging information during an exam. 
Consequences: 
• Letter to student in lieu of hearing* and the faculty member’s choice of the following additional 
consequences: 
• redo the work while still receiving a failing grade for the work  
• failing grade for course, (Chemistry 411 consequence) 
*student may request a hearing 
 
Level Three Infraction 
Infraction:  
Plagiarism: The student represents the work of another in its entirety (whether purchased or obtained by 
other means) as his/her own in any academic work; a Level 2 violation by a student who already has 
committed one or more Level 2 infractions. 
Cheating: Infractions of academic honesty in ways similar to criminal activity such as forging a grade 
form, stealing an examination from a professor or from a university office, or buying an examination. 
Consequences: 
• Referral for a Judicial Hearing, with recommendation for a minimum of a one semester suspension up 
to and including dismissal from the university. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Grading Chart (CHM 362) 

Lecture 1 2 3 4 5 6 7 

Exams 
(500 points) 

       

Online 
Homework 
(100 points) 

       

Online 
Quizzes 

(100 points) 

       

Resrach Paper 
(150 points) 

       

Final Exam 
(150 points) 

       

 
How to calculate your course grade grade (362 student):  
Assume that the total points that you can earn for the course to be 1000.  This means the following: 
 
The exams are worth 50% of the 1000 points for the course or 500 points.  The final and research paper 
are worth 15% or 150 points each.  The quiz and homework assignments are worth 10% or 100 points 
each for the course.   
 
Calculation of the grade is as follows.  Total all homework assignment points, then divide by the total 
possible points for those assignments.  For instance, if you earn 40 points of a possible 50 points on the 
first homework assignment, then 30 points of a possible 50 points on the second homework assignment.  
The total points earned/possible points earned would be (40 + 30)/(50 + 50) = 0.70, multiply this 
fraction by the course homework points (100), 0.70 x 100 points = 70 points earned for the 
homework.  
 
Follow the same calculation type for the Quizzes.  That is, (earned points/possible points) x 100 = the 
Quiz portion for the course let’s say (40/50) + (42/50) + (41/50) = 123/150 = 0.82  x 100 = 82 points 
earned for quizzes. For the exam portion of the course, if you earned a 97/100 on the first exam, a 
80/100 on the second exam a 91/100 on the third exam and a 65/100 on the fourth exam you would 
calculate the portion of the course earned for the exams as follows, (97 + 80 + 91 + 65)/400 = 0.83 x 500 
= 416 points earned for the exam portion of the course.  For the research paper you earn 130/150 
possible points.  Finally, you earned a 133/150 on the final exam.  Your grade would be calculated as 
follows.  Divide the sum of the homework points (70) + exam points (416) + research paper points (130) 
+ quiz points (82) and final points (133) by 1000.  (70 + 416 + 130 + 82 + 133)/1000 = 0.831.  Multiply 
this fraction by 100, 0.831 x 100 = 83.1 = B-. 
 
 
 
 
 
 



 
Learning Outcomes (subject to change by the instructor) 
Chapter 1: What is Biochemistry 
After reviewing Chapter 1 and lecture materials the CHM 362 student should be able to answer the 
following questions/be familiar with the following topics; 
Note: Not all of the topics listed below will be covered in lecture. 
• 1.2 List the elements that are most abundant in living organisms.  
• 1.2 Identify the most abundant functional groups found in biomolecules.  
• 1.2 Name the four major classes of biomolecules and the primary cellular functions associated with  

each.  
• 1.2 Identify the biomolecules that form polymers.  
• 1.2 Explain the role of metabolic pathways in living systems.  
• 1.2 Compare and contrast bacterial and eukaryotic cells.  
• 1.2 Name the key organelles found in a eukaryotic cell.  
• 1.2 Explain the role of receptors in multicellular organisms.  
• 1.3 Identify the three components of a nucleotide.  
• 1.3 Compare and contrast DNA and RNA.  
• 1.3 Define the central dogma of molecular biology.  
• 1.3 Define the terms transcriptome and proteome.  
• 1.4 Identify the relationship between protein structure and function.  
 
 
Chapter 2: Physical biochemistry: energy conversion, Water, and Membranes  
After reviewing Chapter 2 and lecture materials the CHM 362 student should be able to answer the 
following questions/be familiar with the following topics; 
Note: Not all of the topics listed below will be covered in lecture. 
• 2.1 Describe how sunlight is the source of all energy on Earth. 
• 2.1 Differentiate between autotrophs and heterotrophs.  
• 2.1 Explain the role of oxidation-reduction reactions in biological systems.  
• 2.1 Differentiate between a system and its surroundings.  
• 2.1 Differentiate among open, closed, and isolated systems.  
• 2.1 Explain the first law of thermodynamics as it applies to biological systems.  
• 2.1 Differentiate between endothermic and exothermic reactions.  
• 2.1 State the second law of thermodynamics as it applies to biological systems.  
• 2.1 Explain the concept of entropy and its role in biological systems.  
• 2.1 Define Gibbs free energy, its relation to enthalpy and entropy, and its relation to equilibrium.  
• 2.1 Identify the impacts of enthalpy, entropy, and temperature on free energy.  
• 2.1 Differentiate between standard state condition and the biochemical standard state.  
• 2.1 Differentiate between exergonic and endergonic reactions and explain how such reactions are  

coupled in biological systems.  
• 2.1 Identify the characteristics of the ATP molecule that provide such a large standard free energy  

change for phosphoanhydride bond cleavage.  
• 2.1 Describe the relationship between energy charge and concentrations of ATP, ADP, and AMP.  
• 2.2 Identify hydrogen bond donors and hydrogen bond acceptors. 
• 2.2 Differentiate among hydrogen bonds, ionic interactions, and van der Waals interactions.  



• 2.2 State the concept of the hydrophobic effect and how it impacts protein folding.  
• 2.2 Explain the impacts of hypotonic, isotonic, and hypertonic solutions on cells.  
• 2.2 Calculate the concentration of H+ or OH– given the OH– or H+ concentration.  
• 2.2 Relate pH to the concentration of H+ or OH–.  
• 2.2 Differentiate between weak acids and strong acids and between weak bases and strong bases.  
• 2.2 Relate pH to pKa using the Henderson-Hasselbalch equation.  
• 2.3 Identify the characteristics of a phospholipid that contribute to membrane formation.  
• 2.3 Explain the various ways cholesterol impacts membrane structure.  
• 2.3 Differentiate among the different types of membranes found in a eukaryotic cell.  
 
Chapter 3: Nucleic Acid Structure and Function 
After reviewing Chapter 3 and lecture materials the CHM 362 student should be able to answer the 
following questions/be familiar with the following topics; 
Note: Not all of the topics listed below will be covered in lecture. 
• 3.1 Define the primary and secondary structures of DNA.  
• 3.1 Explain the antiparallel nature of DNA structure.  
• 3.1 Differentiate between the coding strand and the template strand.  
• 3.1 Restate Chargaff’s rule and explain typical base pairing in DNA structure.  
• 3.1 Differentiate between A-DNA, B-DNA, and Z-DNA. 
• 3.1 Define the hyperchromic effect.  
• 3.1 Explain the impacts of strand length, ionic strength, and A-T versus G-C content on Tm.  
• 3.1 Differentiate between positive and negative supercoiling.  
• 3.1 Explain how linking number, twist, and writhe are related.  
• 3.1 Differentiate between type I and type II topoisomerases.  
• 3.1 List the key structural differences between DNA and RNA.  
• 3.1 Identify the histone proteins and the structures they form.  
 
Chapter 4: Protein Structure 
After reviewing Chapter 4 and lecture materials the CHM 362 student should be able to answer the 
following questions/be familiar with the following topics; 
Note: Not all of the topics listed below will be covered in lecture. 
• 4.1 Identify the differences between D and L amino acids.  
• 4.1 Define isoelectric point (pI). 
• 4.1 Calculate the approximate pI of an amino acid given the pKa values for all ionizable groups.  
• 4.1 Identify the structures of the 20 common amino acids and how they can be categorized into 

charged, hydrophilic, hydrophobic, and aromatic subfamilies.  
• 4.1 State the 3-letter and 1-letter abbreviations for the 20 common amino acids.  
• 4.1 Describe the protonation states of all amino acids with ionizable groups.  
• 4.1 Describe the reaction that forms a peptide bond.  
• 4.1 Identify the properties imparted by the partial double bond character of a peptide bond.  
• 4.1 Identify Y and F angles and explain the information in a Ramachandran plot.  
• 4.1 State the relationship between gene sequence and amino acid sequence.  
• 4.1 Define the terms reading frame, missense mutation, nonsense mutation, frameshift mutation, and 

silent mutation.  
• 4.2 Describe protein structures at the primary, secondary, tertiary, and quaternary levels.  
• 4.2 Define and describe the three major types of secondary structure.  
• 4.2 Identify the characteristics of an amphipathic a-helix. 



• 4.2 Describe b-strand structures, b-turns, and loops. 
• 4.2 Differentiate between domains and motifs.  
• 4.2 Differentiate among the common protein folds.  
• 4.2 Identify the importance of cysteine in tertiary structure stabilization.  
• 4.2 Explain the importance of the repetitive amino acid sequence in fibrous proteins.  
• 4.3 Summarize the three general principles of protein folding.  
• 4.3 Differentiate among the three proposed models for globular protein folding.  
 
Chapter 7: Enzyme Mechanisms 
After reviewing Chapter 7 and lecture materials the CHM 362 student should be able to answer the 
following questions/be familiar with the following topics; 
Note: Not all of the topics listed below will be covered in lecture. 
• 7.1 Distinguish between the lock and key model and the induced-fit model.  
• 7.1 List three critical aspects of enzyme structure and function.  
• 7.1 Illustrate the energetic advantage of a catalyst with a reaction coordinate diagram.  
• 7.1 Differentiate between an apoenzyme and a holo - enzyme.  
• 7.1 Define cofactors, coenzymes, and prosthetic groups.  
• 7.1 List the six enzyme classes and describe the type of reaction each catalyzes. 
• 7.2 List three major ways that enzymes increase the rate of a reaction.  
• 7.2 State the ways that an enzyme active site creates a microenvironment.  
• 7.2 Explain the stabilization of a transition state with a reaction coordinate diagram.  
• 7.2 List the three most common reaction mechanisms in enzyme active sites.  
• 7.2 State the three general categories of enzyme-mediated reactions (which are determined on the 

basis of the work they accomplish).  
• 7.2 Define the three types of reactions that are the most commonly observed in metabolic pathways.  
• 7.4 Define the velocity of a reaction in terms of the rate constant.  
• 7.4 Differentiate between initial velocity and maximum velocity.  
• 7.4 State the three assumptions made when using Michaelis–Menten kinetics.  
• 7.4 Define the Michaelis constant.  
• 7.4 Compare and contrast a Michaelis–Menten plot with a Lineweaver–Burk plot.  
• 7.4 Explain why pH and temperature affect enzyme velocity.  
• 7.5 List the three primary mechanisms that affect catalytic efficiency.  
• 7.5 Distinguish between reversible and irreversible inhibition in terms of the types of interactions 

observed between inhibitor and enzyme.  
• 7.5 Differentiate between the three classes of reversible inhibitors.  
• 7.5 Illustrate the difference between the kinetics of the reversible inhibitors with Lineweaver–Burk 

plots.  
• 7.5 Define the term zymogen. phosphorylase with its activity.  
 
Chapter 9 & 13: Carbohydrates and Glocolysis 
After reviewing Chapters 9 & 13 and lecture materials the CHM 362 student should be able to answer 
the following questions/be familiar with the following topics; 
Note: Not all of the topics listed below will be covered in lecture. 
• 9.1 Overview of Metabolism 
• 9.1 List the major metabolic pathways in animals. 
• 9.1 Distinguish between catabolic pathways and anabolic pathways. 
• 9.1 Explain how flux through a pathway changes in response to substrate concentration and enzyme 



activity. 
• 9.1 Define metabolic flux. 
• 9.1 Distinguish between energy conversion pathways and metabolite synthesis and degradation 

pathways. 
• 9.1 Explain how reaction coupling allows an unfavorable delta G value to be part of a metabolic 

pathway. 
• 9.1 Define shared intermediate. 
• 9.2 Structures of Simple Sugars 
• 9.2 Distinguish between glucose and fructose. 
• 9.2 Explain the difference between a Haworth projection and a Fisher projection. 
• 9.2 Define aldose and ketose. 
• 9.2 Define chiral center. 
• 9.2 Distinguish between D and L isomers. 
• 9.2 Differentiate among epimers, anomers, and isomers. 
• 9.2 Demonstrate the cyclization of linear glucose to cyclic glucopyranose. 
• 9.2 Differentiate between a reducing and a non-reducing sugar. 
• 9.2 List the three common disaccharides in nature. 
• 9.2 Demonstrate the difference between an α-1,4 linkage and a β-1,4 linkage. 
• 9.3 Glycolysis Generates ATP under Anaerobic Conditions 
• 9.3 Describe the glycolytic pathway. 
• 9.3 List the three primary reasons why glycolysis is considered one of the core metabolic pathways 

in nature. 
• 9.3 List the 10 enzymes of glycolysis. 
• 9.3 Identify the overall net reaction of glycolysis. 
• 9.3 Distinguish between the energy investment of stage 1 and stage 2 of glycolysis. 
• 9.3 Define substrate level phosphorylation. 
• 9.3 List the three irreversible enzymatic reactions in glycolysis. 
• 9.3 Explain how phosphofructokinase-1 couples ATP hydrolysis with a phosphoryl transfer reaction. 
• 9.3 Identify how fructose-1,6-bisphostase is cleaved by aldolase. 
• 9.3 Explain how glyceraldehyde-3-P is converted into 1,3-bisphosphoglycerate by glyceraldehyde-3-

P dehydrogenase. 
• 9.3 Describe how phosphoglycerate kinase replaces 2 ATP previously invested in glycolysis. 
• 9.3 Demonstrate using Gibbs free energy that glycolysis is an overall favorable reaction pathway. 
• 9.4 Regulation of the Glycolytic Pathway 
• 9.4.a. Explain the role of glucokinase in regulation of the glycolytic pathway. 
• 9.4.c. Define rate limiting step. 
• 9.4.d. List three ways in which substrate availability and enzyme activity levels control flux through 

the glycolytic pathway. 
• 9.4.e. Explain why glucokinase is a molecular sensor. 
• 9.4.f. Explain how phosphofructokinase-1 is controlled allosterically. 
• 9.4.g. List the allosteric activators and inhibitors of phosphofructokinase-1. 
• 13.1 Carbohydrates: the most abundant biomolecules in nature 
• 13.1.a Name examples of biologically important mono-, di-, and polysaccharides. 
• 13.1.b Differentiate among simple sugars, polysaccharides, and glucoconjugates. 
• 13.1.d Describe the structures of cellulose and chitin. 
• 13.1.e State the similarities and differences among amylose, amylopectin, and glycogen.  
 



Chapter 10: The Citrate Cycle 
After reviewing Chapter 10 and lecture materials the CHM 362 student should be able to answer the 
following questions/be familiar with the following topics; 
Note: Not all of the topics listed below will be covered in lecture. 
• 10.1 Describe the role of NAD+ and FAD in the citrate cycle. 
• 10.1 State the net reaction of the citrate cycle. 
• 10.1 List the functions of the key enzymes of the citrate cycle. 
• 10.1 Explain how change in free energy can be found from differences in reduction potential. 
• 10.2 Explain the importance of the vitamins niacin, riboflavin, pantothenic acid, and thiamine to the citrate 

cycle. 
• 10.2 Classify the organic reaction that converts pyruvate into acetyl-CoA. 
• 10.3 Identify the steps of the citrate cycle in which NADH, FADH2, CO2, and GTP are produced. 
• 10.4 Hypothesize whether the citrate cycle would be activated or inhibited by high concentrations of AMP, 

ADP, or ATP. 
• 10.4 Describe the effect of high concentrations of NADH upon the citrate cycle. 
• 10.5 List the anaplerotic reactions of the citrate cycle. 
• 10.5 Describe the potential fates of oxaloacetate, a-ketoglutarate, and succinyl-CoA in the cell. 
 
Chapter 11: Oxidative Phosphorylation 
After reviewing Chapter 11 and lecture materials the CHM 362 student should be able to answer the 
following questions/be familiar with the following topics; 
Note: Not all of the topics listed below will be covered in lecture. 
• 11.1 Summarize the purpose of the electron transport system.  
• 11.1 Describe the direction of proton flow in the mitochondrion.  
• 11.1 Describe the role of the electron transport system.  
• 11.1 State the overall reaction of the electron transport system.  
• 11.1 Name the major enzymes of the electron transport system.  
• 11.2 List the major components of the electron transport system.  
• 11.2 Describe the roles of complexes I, III, and IV of the electron transport system.  
• 11.2 Explain the role of the proton motive force. 
• 11.3 Describe the organization and structure of ATP synthase.  
• 11.3 Explain the mechanism whereby proton flow through ATP synthase results in ATP synthesis.  
• 11.3 State the three basic principles of the binding change mechanism.  
• 11.4 Describe how ADP, ATP, and Pi are moved across the inner mitochondrial membrane.  
• 11.4 Distinguish between mechanisms of electron transfer from NADH into the mitochondrial 

matrix in liver versus muscle cells.  
• 11.4 State net yield of ATP per glucose in liver and muscle cells.  
• 11.5 List the major activators and inhibitors of the electron transport system and ATP synthesis.  
 
Chapter 14: Carbohydrate Metabolism 
After reviewing Chapter 14 and lecture materials the CHM 362 student should be able to answer the 
following questions/be familiar with the following topics; 
Note: Not all of the topics listed below will be covered in lecture. 
• 14.1 List the three metabolic states of the cell that regulate flux through the pentose phosphate 

pathway.  
• 14.1 State the net reactions for the oxidative phase and the nonoxidative phase of the pentose 

phosphate pathway.  
• 14.1 Name the pentose phosphate pathway enzymes that produce NADPH.  
• 14.1 Identify the control mechanisms for the pentose phosphate pathway.  



• 14.2 List the three major sources of carbon for gluconeogenesis in animals.  
• 14.2 State the overall reaction for gluconeogenesis starting with pyruvate.  
• 14.2 Name the four enzymes required for gluconeogenesis that are not used in glycolysis.  
• 14.2 Name the three enzymes of glycolysis that are bypassed in gluconeogenesis.  
• 14.2 Summarize the movement of oxaloacetate from the mitochondrial matrix to the cytosol.  
• 14.2 Recall the reciprocal regulation of PFK-1 and fructose-1,6-bisphosphatase.  
• 14.2 Identify the activators and inhibitors of glycolysis and gluconeogenesis.  
• 14.2 Explain the Cori cycle as a link between muscle and liver.  
• 14.3 List the names and functions for the enzymes of glycogen metabolism.  
• 14.3 State the net reactions for glycogen synthesis and degradation.  
• 14.3 Classify the reactions catalyzed by the debranching enzyme.  
• 14.3 Differentiate between glycogen metabolism in the liver and glycogen metabolism in the muscle.  
 
Chapter 15: Lipid Structure and Function 
After reviewing Chapter 15 and lecture materials the CHM 362 student should be able to answer the 
following questions/be familiar with the following topics; 
Note: Not all of the topics listed below will be covered in lecture. 
• 15.1 Differentiate between saturated, monounsaturated, and polyunsaturated fatty acids. 
• 15.1 Convert the common nomenclature for fatty acids into drawings of their structure. 
• 15.1 Use the structure of a fatty acid to derive the common nomenclature for the fatty acid. 
• 15.1 Predict the melting point of a fatty acid based upon chain length and degree of unsaturation. 
• 15.1 Distinguish between hydrogenation and partial hydrogenation. 
• 15.1 Differentiate between w-3 and w-6 fatty acids. 
• 15.1 Define a wax. 
• 15.2 Compare the movement of triacylglycerols through the circulatory system with the movement 

of fatty acids. 
• 15.2 State the role of chylomicrons. 
• 15.2 Summarize the events in the liver that lead to VLDL formation. 
• 15.2 List the three major lipases found in human adipocytes. 
• 15.2 State the steps required for glucagon to cause release of fatty acids from an adipocyte. 
• 15.3 List the major types of lipids found in a typical plasma membrane. 
• 15.3 Differentiate between the lipids found in the outer monolayer of a plasma membrane and those 

found in the inner monolayer. 
• 15.3 Define the fluid mosaic model and lipid rafts. 
• 15.3 Distinguish between glycerophospholipids and sphingolipids. 
• 15.3 List the four alcohols used to produce the most abundant glycerophospholipids in eukaryotic 

membranes. 
• 15.3 Explain how cholesterol impacts membrane fluidity. 
• 15.4 List the major lipids that are involved in cell signaling. 
• 15.4.e. Differentiate between prostacyclins, prostaglandins, thromboxanes, and leukotrienes. 
 
Chapter 16: Lipid Metabolism 
After reviewing Chapter 16 and lecture materials the CHM 362 student should be able to answer the 
following questions/be familiar with the following topics; 
Note: Not all of the topics listed below will be covered in lecture. 
• 16.1 State the net reaction for fatty acid degradation of palmitate.  
• 16.1 List the key enzymes of fatty acid metabolism.  



• 16.1Summarize the events that move a fatty acid from the cytosol to the mitochondrial matrix before 
oxidation.  

• 16.1 Classify the four reactions involved in the b-oxidation pathway.  
• 16.1 Calculate the ATP yield from the complete oxidation of palmitate.  
• 16.2 Compare and contrast fatty acid synthesis with fatty acid degradation.  
• 16.2 Classify the four reactions involved in the fatty acid synthesis cycle.  
• 16.2 State the net reaction for the synthesis of palmitate.  
• 16.2 Outline the steps for triacylglycerol production from dihydroxyacetone phosphate.  
• 16.2 Explain how phosphatidylethanolamine is produced from phosphatidic acid.  
• 16.2 Summarize the movement of acetyl-CoA from the matrix to the cytosol.  
• 16.2 Define the role of AMP-activated protein kinase in the control of fatty acid synthesis.  
• 16.3 List the four stages of cholesterol synthesis.  
• 16.3 Identify the rate-limiting step of cholesterol synthesis.  
• 16.3 Summarize the major metabolic fates of cholesterol.  
• 16.3 Explain how HDL particles transport cholesterol to the liver.  
 
Chapter 17: Amino Acid Metabolism 
After reviewing Chapter 17 and lecture materials the CHM 362 student should be able to answer the 
following questions/be familiar with the following topics; 
Note: Not all of the topics listed below will be covered in lecture. 
• 17.2 State the two pathways for degradation of cellular proteins in eukaryotes.  
• 17.2 Outline the process of protein degradation by the ubiquitin proteasome.  
• 17.2 Summarize the possible fates of the carbon atoms from amino acid catabolism.  
• 17.2 Recall the routes by which the nitrogen from amino acids is converted into carbamoyl 

phosphate or aspartate.  
• 17.2 Explain the Krebs bicycle that connects the citrate cycle and the urea cycle.  
• 17.2 Classify amino acids as exclusively glucogenic, exclusively ketogenic, or both glucogenic and 

ketogenic.  
• 17.2. Differentiate among group 1, group 2, and group 3 amino acid degradation pathways.  
• 17.3 Name the seven metabolic intermediates and their associated pathways that provide the carbon 

skeletons for all 20 amino acids.  
• 17.3 Classify the 20 amino acids as essential or nonessential for humans.  
• 17.3 Summarize the synthesis of amino acids from oxaloacetate and pyruvate in E. coli.  

 
Chapter 18: Amino Acid Metabolism 
After reviewing Chapter 18 and lecture materials the CHM 362 student should be able to answer the 
following questions/be familiar with the following topics; 
Note: Not all of the topics listed below will be covered in lecture. 
• 18.2.a. Identify the origin of nitrogen and carbon atoms in the purine ring system.  
• 18.2 Summarize the two stages of IMP biosynthesis.  
• 18.2 Compare the biosynthesis of AMP and GMP.  
• 18.2 Explain the major regulatory sites in purine biosynthesis.  
• 18.2 Outline the biosynthesis of uric acid. 
• 18.3 Identify the origin of nitrogen and carbon atoms in the pyrimidine ring system.  
• 18.3 Summarize the six reactions of UMP biosynthesis.  
• 18.3 Outline the conversion of UMP to CTP.  
• 18.3 State the major regulatory sites in pyrimidine biosynthesis.  



• 18.3 Summarize the degradation of pyrimidines.  
• 18.4 Differentiate deoxynucleoside diphosphate production in bacteria and most animals.  
• 18.4 Explain the regulation of ribonucleotide reductase.  
• 18.4 List the steps in the conversion of dUMP to dTMP.  
 
 


