
Next Step Office Hours: Biochemistry Review

• Welcome to Office Hours!

• Introduction

• What Do I Need for this Session?

• Biochem Content Review

• What Next?

Office Hours: Biochem Content Review



Introduction to Office Hours

• These sessions are meant to be:

• Thanks for coming to Next Step Office Hours!

• Today’s focus: Review of Biochem

• Future sessions: content review, FL review

Interactive

Problem-focused

Specific to your needs (so ask questions!)

• This is NOT a lecture! You can benefit most by:

Raising your hand and speaking

Commenting in the chat box

Responding to poll questions

Before Getting Started

1. If you have a microphone, make sure 
it is turned on and easily available.

2. Locate the hand-raise button on the 
toolbar on your screen.

3. Locate the chat box on the toolbar.

4. Let me know if you’re having any 
technical issues!

• If you haven’t been here before, here’s how it works…
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Think of your question after Office Hours are over?

• Post on the forums! 
forum.nextstepmcat.com



Biochem Content Review

Office Hours: Biochem Content Review

• Overall study strategies

Active learning

Big-picture perspective

• High-yield topics

Enzymes & enzyme kinetics

Test-like thinking

Glycolysis

Citric acid cycle

Electron transport chain

Amino acids



Biochem Study Strategies
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Recurring theme for biochem:

Don’t miss the forest for the trees!

Adapted from quinn.anya under CC BY-SA 2.0

When studying, ask yourself …

• Why does this matter physiologically?

• What are the inputs & outputs of a 
pathway?

• Biomolecules: how does chemical 
structure connect to biological function?

• Pathways: what does a pathway DO?

• How is a pathway regulated (big-picture?)

• Does a pathway have any especially important steps?



Biochem Study Strategies
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A big-picture approach to biochem:

How is biochem tested on the MCAT? How 
do you get the most bang for your buck in 
terms of studying?

Focus on:

• Principles

• Physiological function

• Interconnections with other subject matter

Amino acids & acid-base chemistry

Carbohydrates & stereochemistry

Metabolism & physiology
What have your biochem experiences been like?
What strategies work for you?



Enzymes and Enzyme Kinetics
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What do enzymes do?

• Enzymes are biological catalysts.

Image adapted from Jerry Crimson Mann / Tutmosis / Fvasconcellos under CC BY-SA 3.0

• Enzymes reduce activation energy of rxn.

• Reduced activation energy  faster rate

• What do enzymes NOT do?

• Major types of enzymes:

Oxidoreductases

Transferases

Hydrolases

Lyases

Isomerases

Ligases



Enzymes and Enzyme Kinetics

1

2
𝑉𝑚𝑎𝑥

𝐾𝑚

the amount of substrate needed for the 
enzyme to work half as fast as it can

Michaelis-Menten saturation curve 

Km:

the maximum rate of the reactionVmax:

Why is Km a useful thing to measure?

What other assumptions do MM curves make? (Hint: [enzyme])

What are units for Km? What about Keq and rate constant k?
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Enzymes and Enzyme Kinetics

1
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−
1

𝐾𝑚

Lineweaver-Burk plot

Why use LB plots?

Remember, info about [substrate] is still on x-axis, 
and info about rate is still on y-axis.

• Vmax and Km can be more precisely determined.

• Types of inhibition can be visualized more clearly.
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Enzymes and Enzyme Kinetics

Types of inhibition: understand first, memorize Km and Vmax effects second!

Competitive inhibition: inhibitor binds at active site

Vmax unchanged & Km increased: why?

Noncompetitive inhibition: inhibitor binds at allosteric site

Vmax reduced & Km unchanged: why?

Uncompetitive inhibition: inhibitor binds E-S complex

Vmax reduced & Km reduced: why?



Enzymes and Enzyme Kinetics
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Inhibited

Vmax

uninhibited

Vmax

inhibited

Competitive Noncompetitive Uncompetitive
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Enzymes and Enzyme Kinetics

1. A biochemist is investigating a reaction featured in 
human metabolism. He notes that all necessary 
reactants are present in his test tube and that the 
process should proceed spontaneously given the 
conditions, but observes that no products are being 
made. The most likely explanation is:

A) the rate of the uncatalyzed reaction is extremely slow.
B) a particular enzyme within live cells changes the 
mechanism of the reaction.  
C) catalysts within human cells increase the amount of 
free energy released during the course of the reaction. 
D) A and B only.

2. Catalase is an enzyme found in especially high 
concentrations in the liver. This molecule catalyzes the 
conversion of the reactive oxidative species hydrogen 
peroxide into water and oxygen. In the presence of this 
enzyme:

A) the conversion of hydrogen peroxide to water and 
oxygen gas is made spontaneous.
B) the rate of conversion of hydrogen peroxide to water 
and oxygen gas is increased.
C) the rate of conversion of water and oxygen gas to 
hydrogen peroxide is increased.
D) more than one of the above.
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Enzymes and Enzyme Kinetics

3. Priya is investigating the function of Enzyme D, which 
has a Km value of 0.175 mM. She adds a large quantity of 
competitive inhibitor (Compound G) into her test tube. 
Which of the following is the apparent Km value that she 
subsequently observes?

A) 0.09 mM
B) 0.10 mM
C) 0.175 mM
D) 0.500 mM

4. Which of the following changes may impact the Vmax, 
or maximal reaction rate?

A) Altering the amount of enzyme
B) Altering the amount of a noncompetitive inhibitor
C) Altering the amount of a mixed inhibitor
D) All of the above
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Office Hours: Biochem Content and Difficult Passage Review

Difficult Passage

The artificial sweetener aspartame is the methyl ester of 
the dipeptide of L-phenylalanine and L-aspartic acid 
(Figure 1). There are two general approaches to prepare 
aspartame. The chemical approach involves reacting the 
methyl ester of phenylalanine with an N-protected 
anhydride of aspartic acid. The protecting group, either 
a benzyl or formyl group is then removed by mild acid 
hydrolysis. In addition to the desired product, a beta 
structural isomer is also formed due to formation of a 
peptide bond with the wrong carboxylate group, which 
must be removed since it produces a bitter taste. A 
second enzymatic synthesis has been developed in 
which proteases catalyze the selective peptide bond 
formation and avoids the formation of the beta isomer. 

Figure 1 Structure of N-(L-α-Aspartyl)-L-phenylalanine, 
1-methyl ester (Note: pKa1 = 3.2 and pKa2 = 7.7) 
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Difficult Passage

Upon ingestion, aspartame is broken down in the 
duodenum into its components, aspartic acid, 
phenylalanine and methanol, with the subsequent 
formation of metabolites such as formaldehyde and 
formic acid. Some research has raised concerns that 
aspartame may lead to the formation of certain cancers 
as a result of the formation of some of these potentially 
toxic compounds. A new drug, known as protein AT7 
(MW = 5 ⨉ 104 amu), has been developed to counter 
this possibility. 
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Difficult Passage

25. According to the passage, the pI of aspartame is 
most nearly:

A. 3.2 
B. 5.5 
C. 7.0 
D. 7.7 

26. How many stereocenters are in aspartame? 

A. 1 
B. 2 
C. 3 
D. 4 

Figure 1 Structure of N-(L-α-
Aspartyl)-L-phenylalanine, 1-
methyl ester (Note: pKa1 = 3.2 and 
pKa2 = 7.7) 
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Difficult Passage

27. The two amino acids that form the basis for the 
dipeptide structure of aspartame, aspartic acid and 
phenylalanine, are most accurately be classified as: 

A. hydrophilic and hydrophilic, respectively. 
B. hydrophobic and hydrophilic, respectively. 
C. hydrophilic and hydrophobic, respectively. 
D. hydrophobic and hydrophobic, respectively. 

28. Prior to its digestion in the small intestine, 
aspartame must pass through the stomach. What is net 
charge on aspartame while in the stomach? 

A. -1 
B. 0 
C. +1 
D. +2 

Figure 1 Structure of N-(L-α-
Aspartyl)-L-phenylalanine, 1-
methyl ester (Note: pKa1 = 3.2 and 
pKa2 = 7.7) 
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Difficult Passage

29. How many amino acid residues are in AT7? 

A. 2 
B. 50 
C. 450 
D. 900 

30. Peptides are stable in water because:

A) peptide bonds cannot be cleaved by hydrolysis.
B) electron sharing between the carbonyl and amino 
group contributes resonance stabilization across the 
amide bond.
C) the breakdown of peptides into individual amino 
acids is entropically unfavorable.
D) peptides hydrogen bond with free-floating proline 
residues to promote stabilization.

“A new drug, known as protein AT7 (MW = 5 ⨉ 104 amu), 
has been developed to counter this possibility.”



Office Hours: Biochem Content Review

Any Questions?

• Any questions about the content we’ve reviewed?

• Thoughts about approaches to studying biochem in future? (Study sheets, etc.)



Over 40,000 students have used our 
MCAT resources for the revised 

MCAT.

How can we help you?

Office Hours: Math and Data Interpretation



No matter your path, we got you…

Self-Study

MCAT Class

Private MCAT 
Tutoring

Office Hours: Math and Data Interpretation



MCAT Online Class

Office Hours: Math and Data Interpretation



Custom study plan to show you your path

Office Hours: Math and Data Interpretation



To be the best, work with the best

• Bryan: 15 years MCAT 
teaching experience

• Anthony: MD/PhD; 12 
years MCAT experience

• Clara: 526 MCAT, 5 years 
experience

• Phil: 5 years experience; 
98% score

• Andrew: U Chicago PhD, 
523 MCAT
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Welcome to Office Hours

• 10+ hours per week

• Guided content and 
strategy review

• Test review

• Open Q&A

Office Hours: Math and Data Interpretation



Best of all…. a value that can’t be beat

$2,399 $2,299 $1,299
$0

$500

$1,000

$1,500

$2,000

$2,500

$3,000

Princeton* Kaplan*
*Competitor pricing taken from corporate website on date of publication; may not be up to date.
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Self-Study? 

•10 Full-Length MCAT practice exams in AAMC-like format

•1,000 MCAT Question Bank covering all areas of MCAT 
science

•108 Verbal and MCAT QBook (plus full line of MCAT 
Prepbooks)
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Realistic MCAT Testing Platform
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Comprehensive Reporting and Analytics
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One on One MCAT Tutoring
•Best Possible MCAT Prep

•Customized Study Plans

•Superior Quality

•Unbeatable Value

Next Step Test Prep

16 Hours Tutoring $1,999 

24 Hours Tutoring $2,899 

Princeton Kaplan

60 Hours 

Tutoring

$9,000-

$18,400

15 Hours 

Tutoring $3,999 
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MCAT@NextStepTestPrep.com
nextsteptestprep.com

888-530-NEXT

Questions?

Like what you see? Sign up for a diagnostic account for a free full-length 
and class demo. http://nextsteptestprep.com/mcat-diagnostic/

Planning your prep? Email or call us for a free consultation with one of 
our academic experts. 
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http://nextsteptestprep.com/mcat-diagnostic/


Next Step Office Hours 

Office hours are IN SESSION

We’ve had to step away for a minute but…


