
Office Hours: Biology Content Review & Difficult Passage

Next Step PCAT Super Review: 

Microbiology

The 

Pharmacist

Is In

• Welcome & Introduction!

• Microbiology Practice & Review

• Open Q & A

• Wrap Up



Introduction to Super Reviews

• These sessions are meant to be:

• Thanks for coming to Next Step’s PCAT Super Review!

• Today’s focus: Microbiology

Interactive

Problem-focused

Specific to your needs (so ask questions!)

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

Raising your hand and speaking

Commenting in the Question/Chat box

Participating!

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 Q 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…

Office Hours: Open Q&A

If on wireless connection:

• Close any other internet resource-heavy processes

• Ask other users on network to do the same

• Sit as close to router as possible



Introduction

Hi, I’m Sophia! 

• PCAT Content Manager

• 99th percentile PCAT

• 7 years teaching experience

• In my free time, I love running 
and working on jigsaw puzzles.



We will have some great free resources and discounts available for you at the end of 

the presentation. Stick around and give us some feedback on our short survey as well

nextsteptestprep.com

888-530-NEXT

http://www.nextsteptestprep.com/


Microbiology Warm Up

A patient with persistent difficulties fighting off 
bacterial infections is found to have a genetic 
mutation that adversely impacts the speed of 
cytoskeletal reorganization in immune cells. This 
condition will most dramatically impact the 
function of: 

A. helper T cells.

B. macrophages.

C. plasma cells. 

D. killer T cells. 

A newly proposed candidate for an antibiotic targets 
flagellin, the primary structural component of 
bacterial flagella. Does this medication pose a 
significant risk of attacking human cells as well? 

A. Yes; human flagellin would likely also be 
destroyed. 

B. No; human flagellin has a significantly different 
structure from bacterial flagellin. 

C. No; human flagellin is protected by the plasma 
membrane. 

D. No; human flagella are not composed of flagellin.



Microbiology Warm Up

Some eukaryotic cells are covered with small 
ciliary projections used for absorption, while 
others contain larger flagella used for propulsion. 
These cellular structures are composed of: 

A. intermediate filaments. 
B. myosin. 
C. microfilaments. 
D. microtubules. 

Flagella are used by prokaryotic cells for propulsion, 
allowing them to evade predation and find 
nutrients. Which eukaryotic cellular structures are 
composed of the same main cytoskeletal building 
blocks as the prokaryotic flagellum? 

A. Kinetochores 
B. Desmosomes 
C. Microvilli 
D. None of the above 



Microbiology Warm Up

Both eukaryotic and prokaryotic cells can utilize 
flagella for locomotion. Which of the following 
flagellar subunits acts as the motor and anchor for 
the structure in the plasma membrane? 

A. The hook 
B. The wheel 
C. The basal body 
D. The filament

Bacteria undergo binary fission, a process of self-
division with no genetic exchange. Which of the 
following is NOT an advantage of this approach? 

A. It is rapid and results in exponential growth of 
the population. 

B. It increases genetic diversity. 

C. It does not involve a partner to share genetic 
material. 

D. It requires less cellular machinery to accomplish. 



Anatomy of a Bacterium

Image adapted from Ali Zifan under CC BY-SA 4.0

Coccus Spiral

Bacillus

flagellum

nucleoid

cell wall

plasma membrane

ribosomes

capsule



Gram staining

Image adapted from Franciscosp2 under CC BY-SA 3.0



Gram staining

Image adapted from Y tambe under CC BY-SA 3.0

Coccus
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Bacillus
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*More resistant to 

antibiotics!



Microbiology Practice

A patient comes to the clinic with a warm, raised rash. 
Upon culture and examination under a microscope, the 
cells pictured below are observed. An appropriate 
diagnosis for the patient would be infection by: 

A. Streptococcus pneumoniae. 
B. Streptobacillus epidermidis. 
C. Staphylococcus aureus. 
D. Borrelia burgdorferi (a type of spirochete).

Which of these organisms possess membrane-
bound organelles? 

A. Protozoa 
B. Archaea 
C. Bacteriophage(s) 
D. Bacteria 



Microbiology Practice

A patient’s blood is cultured and returns a positive 
test for peptidoglycan. This patient likely suffers 
from which type of infection? 

A. A fungal infection 
B. A bacterial infection 
C. A viral infection 
D. A parasitic infection

A pathologist observes the species below under a 
microscope. The bacteria in this image are of what 
type? 

A. Spirochetes 
B. Staphylococci 
C. Streptobacilli 
D. Diplobacilli

Image adapted from Bob Blaylock under CC BY-SA 3.0



Microbiology Practice

A scientist observes a bacterial culture after 
exposure to Gram’s iodine and crystal violet 
solution, washing, and exposure to a light pink 
counterstain. Which types of bacteria are depicted? 

A. Gram-positive cocci and bacilli 
B. Gram-negative cocci and bacilli 
C. Gram-positive cocci and Gram-negative bacilli 
D. Gram-positive bacilli and Gram-negative cocci

Which of these predictions accurately describes the 
relationship between the result of a Gram staining 
procedure and the qualities of a bacterial species’ 
outer wall and membrane? 

A. Cells with no outer membrane and a thick cell 
wall will stain positively in Gram’s iodine. 

B. Cells with an outer membrane and a thin cell 
wall will stain positively in Gram’s iodine. 

C. Cells with no outer membrane and a thin cell 
wall will stain negatively in Gram’s iodine. 

D. Cells with an outer membrane and a thick cell 
wall will stain negatively in Gram’s iodine

Image adapted from Y tambe under CC BY-SA 3.0



Anatomy of a Virus
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…you name it!

bacterium
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Image adapted from Adenoside and Thomas 
Splettstoesser under CC BY-SA 3.0



Viral Life Cycle

Image adapted from Suly12 under CC BY-SA 3.0
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Virus replicates quickly and lyses 
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Integrates into host genome and 

remains dormant



Microbiology Practice

Which type of genetic exchange allows for the 
largest contribution to genetic diversity in a 
population of prokaryotes? 

A. Sexual transfer of genetic material 
B. Asexual reproduction 
C. Binary fission 
D. Conjugation 

How can one account for the increased prokaryotic 
ability to adapt to changing environments and toxins, in 
contrast with their eukaryotic counterparts? 

A. Prokaryotes have a fast replication rate; therefore, 
advantageous mutations can be passed along more 
quickly than in eukaryotes. 

B. There is a vastly greater number of prokaryotic 
organisms in the ecosphere; therefore, they are 
better able to adapt. 

C. Prokaryotes are less likely to inherit deleterious 
mutations than eukaryotes. 

D. Prokaryotes have an earlier ancestral origin and can 
therefore adapt more quickly to the environment. 



Microbiology Practice

A dentist wishes to observe the oxygen 
consumption of several bacteria found in the oral 
cavity in order to develop a more comprehensive 
dental plan for his patients. The following 
represent the results of the study, where dots 
indicate bacterial growth in dense agar media. 

The bacteria in tube 3 could be described as a(n): 
A. obligate anaerobe. 
B. obligate aerobe. 
C. facultative anaerobe. 
D. aerotolerant anaerobe. 

Two types of bacteria are common on tooth enamel: one 
lives in areas open to the environment and another uses 
the former bacteria as an air shield and lives between 
teeth under layers of plaque for protection. In which test 
tubes would you find each of these bacteria, respectively? 
A. 2, 4 
B. 1, 3 
C. 3, 1 
D. 4, 2 



Microbiology Practice

A strain of Acetobactereae has a doubling time of 
twelve minutes. A scientist observes a petri dish 
that is half covered with bacterial colonies. What is 
the minimum amount of time the scientist must 
allow for the dish to become entirely covered with 
these cells? 

A. 6 minutes 
B. 12 minutes 
C. 24 minutes 
D. 48 minutes

All of the following are true regarding a facultative 
anaerobe EXCEPT: 

I. it can live in the presence of oxygen. 
II. it cannot make ATP in the absence of oxygen 
III. it preferentially lives in the absence of oxygen. 
IV. it can switch between fermentation and aerobic 
respiration. 

A. I and II 
B. I and III 
C. II and IV 
D. III and IV



Microbiology Practice

The table above indicates the growth of strains of Streptomyces and Pseudomonas on different media. 
Note: Enriched media includes several organic carbon sources while minimal media does not.  What 
must be the lifestyle of each respective prokaryote? 

A. Photoheterotrophic, photoautotrophic 
B. Photoautotrophic, photoautotrophic 
C. Chemoheterotrophic, chemoautotrophic 
D. Chemoautotrophic, chemoheterotrophic



Microbiology Practice

A pharmacy student plates bacteria on enriched media (containing organic sugars), and then moves them 
into an incubator at 37°C overnight with a loose seal. Upon her return, the student notes no new growth 
on the bacterial plates. Which of the following could have resulted in this observation? 

A. The bacteria are phototrophs and require sunlight. 

B. The bacteria are heterotrophic and did not have an appropriate carbon source. 

C. The bacteria are autotrophs and were not exposed to environmental CO2 to obtain carbon. 

D. The bacteria are still replicating and more time is needed to see visual growth.



Microbiology Practice

Upon exposure to teratogens, E. coli moves to a 
location farther from these toxic compound. This is 
an example of: 

A. positive chemotaxis. 
B. neutral chemotaxis. 
C. negative chemotaxis. 
D. spontaneous mutation. 

Which of the following is a difference between 
prokaryotic and eukaryotic transcription? 

A. The site of transcription within the cell 

B. The fact that transcription results in strands 
with uracil instead of thymine 

C. The fact that initiation of transcription requires 
an RNA primer 

D. The fact that AUG indicates a start codon 



Microbiology Practice

Translation can be inhibited by certain antibiotics that 
affect bacterial ribosomes. Why are these antibiotics 
not harmful to human cells? 

A. These antibiotics target the 40S ribosomal subunit. 

B. Eukaryotic ribosomes are protected by their own 
membranes. 

C. These antibiotics target the 50S ribosomal subunit. 

D. These antibiotics bind to tRNA when in the A site.

Consider the cell pictured below.

Which of the labeled structures is involved in 
post-translational processing in prokaryotes?
A.   Structure A B.   Structure B
C.   Structure C D.   None of the above



What Questions Do You Have…

• ...about microbiology

• …other difficult topics?

• …the PCAT?

• …about pharmacy admissions?

• …about anything else?



What Questions Do You Have?



What Questions Do You Have?



What Questions Do You Have?



What Questions Do You Have?



What Next?
Reflect on difficult topics of concern.

Office Hours: Open Q&A

• Identify concepts that are difficult for you

• Find 10 practice problems using each difficult concept 

• After practice, focus on mastering that topic improving your timing and efficiency

Think of a question after 

Office Hours are over?

Post on our forums!



Customize your prep plan specifically for what 

YOU WANT 

& NEED
No matter your path, 

We’ve got you!
*Self Study

*Course
*One-on-one tutoring

nextsteptestprep.com

888-530-NEXT

http://www.nextsteptestprep.com/


You can have an all-in-one 

course to handle
● Content

● Strategy

● Practice

But MAKE SURE the course is 

customized to you
nextsteptestprep.com

888-530-NEXT

http://www.nextsteptestprep.com/


Custom study plan to guide each step



To be the best, work with the best!

Bryan

99th percentile PCAT

15 years teaching experience 

Sophia

99th percentile PCAT

7 years teaching experience 



• 4+ hours per week

• Guided content and 

strategy review

• Test review

• Open Q&A

You’re Invited to Office Hours



Realistic PCAT Testing Format



Comprehensive Reporting and Analytics

448

408

472

456

446



FREE PCAT Practice Bundle

• Full-Length PCAT Diagnostic and Diagnostic Review Video

• PCAT Class Lesson 1 Video and PCAT Lesson Book sample

• PCAT Review Book sample (Chapters 1-3)

• Content Review Videos

• Scientific Method and Data Interpretation

• Math Skills I

• Substitution and Elimination Reactions

• Kidney Structure and Function

…and more!

https://nextsteptestprep.com/free-pcat-practice-bundle/



One-on-One PCAT Tutoring

• Brand-new materials built from 

ground up for revised PCAT

• Experienced instructors scoring 

in the highest percentiles

• Customized Study Plans

• Superior quality for an 

unbeatable value

Next Step Test Prep

16 Hours Tutoring $1,649 

24 Hours Tutoring $2,399 

Kaplan

15 Hours Tutoring $2,799 

25 Hours Tutoring $3,899



The Obvious Next Step

$999

$695

$599

Best Price. Best Materials. Best Instructors. Customization.

Kaplan Dr. Collins Next Step



Student First
At Next Step Test Prep, we 

understand what matters most –

YOU

FREE Live Extra Help on Content & Strategy 

● Full Length Practice Test

● Score Report Analysis

● Public Office Hours

● Super Review Sessions



Questions?

https://nextsteptestprep.com/free-pcat-practice-bundle/

nextsteptestprep.com

888-530-NEXT

http://www.nextsteptestprep.com/


Next Step Office Hours

Office Hours are IN SESSION

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


