Biology 301: Microbiology
Spring 2012
Instructor:
Office:
Phone:
e-mail:

Dr. Joe Balczon
224 Hoyt
946-7215

Lecture:

MC 219
M,W,F 10:30-11:30 AM
Lab:
343 Hoyt, M, 2:00 – 5:00 PM
balczojm@westminster.edu Office Hrs: T 2:00-3:00 p.m.
W 3:00 p.m.-4:00 p.m.
Also by appointment

Textbook:

Prescott, L.M., J.P. Harley, and D.A. Klein. 2011. Microbiology, 8th
edition.

Lab Book:

Harley, J. P. 2011. Laboratory Exercises in Microbiology, 8th Edition.

Introduction:
This course is designed for sophomore-level (and higher) biology majors. I assume
that you have successfully completed Foundations of Biology I and some
introductory chemistry. Much of the information in this course will be useful for a
variety of other courses here at Westminster College, including Cell and Molecular
Biology, Molecular Genetics and Heredity, Recombinant DNA and Biotechnology,
and Developmental Biology. Likewise, the information presented in this course will
be useful for a variety of careers, including medicine (human and veterinary),
research, and teaching.
Microbiology is the study of small organisms, which includes viruses, bacteria,
fungi, and protists. Taxonomically, this course will cover all of these groups,
although there will be an emphasis on the methods of bacterial microbiology. It will
be an introduction to microbes, including the pathogens and those of environmental
and economic significance. The course will emphasize the ways that evolution has
resulted in the amazing diversity of organisms, metabolic pathways and survival
strategies that the organisms employ.
I will try to provide a balanced overview of all major aspects of microbiology, so
that the course will be appealing to those interested in basic microbiology as well
as those interested in medicine, molecular biology, environmental science, and
ecology. First, we will look at microbes as organisms by considering cell structure

and function. Second, we will consider their growth, metabolism, and genetics.
Finally, we will discuss the ways that we interact with microbes in a variety of
settings, especially medically.
Most of the material presented in lecture will correspond to material in the text.
There will be material presented in lecture that is not covered in the text.
Therefore, lecture attendance is required. If you do miss a class, it will be your
responsibility to obtain the notes from a classmate. My assumption is that you have
read the assigned material prior to coming to the lecture or lab.

Methods of Instruction
1) Lectures: These will follow the schedule that is included with this syllabus. I
anticipate that this course will be most productive if you prepare, pay attention,
ask relevant questions, and participate in appropriate discussion.
You are expected to attend class; you cannot participate fully and achieve the
objectives unless you are in attendance.
2) Reading: This text provides a good introduction to the field of microbiology. I
particularly like this text because it is comprehensive, and because of the useful
supplementary materials that accompany it. I expect you to complete the reading
assignment prior to coming to class. This will allow you to ask clarifying questions,
and will provide a foundation for understanding the presentation of material in
class. Additionally, the text will provide background information relevant to the
topics being considered in laboratory.
3) Laboratories: This is an extremely important component of the course. I believe
that the best learning occurs when you are engaged in the process of doing science.
Laboratory provides insight into biology that cannot be realized solely by reading.
In most cases, laboratories will coincide with material being discussed in class, and
will augment your understanding of these concepts. There will be questions
assigned for each laboratory and there will be two formal laboratory write-ups.
Attendance in laboratories is required. Most labs will be difficult, if not impossible,
to make up.
4) Examinations: There will be four lecture examinations and two laboratory
examinations in this course. None of the examinations will be cumulative, however,
much of the material in the course builds upon prior knowledge. So, occasional
review of prior material will assist you in learning the material. Also, at my
discretion there will be quizzes to assess your understanding of previous material

and to evaluate your preparedness for the day’s lecture. These will be given if I
believe that students are chronically unprepared for the day’s class, and they will
be announced ahead of time.
5) Laboratory Questions – For most laboratories, there will be questions assigned
that will assess your understanding of the particular assignment. These questions,
in addition to the introductory material at the beginning of the laboratory and the
methods for the laboratory, will form the basis of the information that is covered
on the laboratory exams. Do a good job on these questions.

Study Suggestions
It is essential that you read the assignments before they are presented in class.
After reading the assignment, you should come to class prepared to ask questions
and participate in the discussion. Do not begin reading the assigned material the
day before a scheduled examination. It will be too difficult to read and retain the
information.
Don’t be afraid to ask questions and make comments during class!
Bring your book to class.
Take thorough notes during class. Don’t just write down what is written on the
slides, but assume that other presented information is important and augments the
slides. I expect a detailed and comprehensive knowledge of all presented material.
Don’t get behind! Microbiology is a science that builds upon prior knowledge. If you
get behind early in the course and don’t seek help, you may find it difficult to
catch up.
Note that as you read the chapter, there are subtopics that divide the major
topics. These should help you to organize the information relative to the key
chapter concepts and to synthesize the information.
Pay attention to the figures and tables in the text, and read their captions. Make
sure that you understand what is being shown to you.
At the end of each chapter is a summary. This should serve as a synthesis of the
chapter, and help you to identify which concepts you need to study further.

You should understand the key terms presented in the text 9usually, they are
italicized or underlined), and know why they are important in the context of our
discussions. Although memorizing their definitions is a good start to learning the
material, memorization of the definition will be insufficient to understanding the
term. Use the glossary at the end of the book as necessary; it will help you learn
the vocabulary of microbiology.
I will put the notes for each day’s class on the R-drive for this course in the
Profnote folder, or on the my.Westminster LMS. Use them to help organize
yourself as you study. Better yet, pre-print them and bring the m to class with you.
Finally, if you need help, please ask. My role is to help you learn microbiology, but I
cannot answer your questions if you do not ask!

Grading:
There will be a single, final grade for both the lecture and the laboratory. Your
grade will be determined on the basis of four non-cumulative lecture examinations,
two laboratory examinations, two laboratory projects (with formal reports), study
questions and laboratory technique, and seminar summaries. The laboratory
projects will include a microbial growth experiment and an unknown identification
project.
The total points in the course will be
Lecture examinations (4):
Laboratory examinations (2):
Laboratory projects and reports
Bacterial growth experiment
Unknown project
Study questions/lab technique
Seminars (2 required)
Total points:

as follows:
400 pts. (100 pts. each)
100 pts. (50 pts. each)
50 points
50 points
100 points
40 (20 pts. each)
740 points

Your final grade will be determined based on the following scale:
> 93%
A
73-77%
C
90-92%
A70-72%
C87-89%
B+
67-69%
D+
83-86%
B
63-66%
D
80-82%
B60-62%
D77-79%
C+
below 60%
F

Policy on Exams and Assignments
You must take the exams and quizzes at the scheduled time unless you have talked
with me prior to the exam and have been excused. Make-up exams will only be given
if you have notified me before the day of the exam. The questions on make-up
exams will differ from the regularly scheduled exams.
Written assignments are due by 11:59 p.m. on the day that they are due, unless you
are absent on the due date with a valid excuse, or have discussed it with me prior
to the due date. In the case of a valid medical excuse, the assignment is due the
day that you return. In the case of you having discussed it with me prior to the due
date, the assignment will be due on the alternative date given by the instructor.
Otherwise, late assignments will not be accepted and will receive a grade of zero
for that assignment.
I expect each student to work independently on assignments and exams. Plagiarism
of your classmates’ work or of the work of someone else and cheating on exams
constitutes a violation of Westminster College’s policy on Academic Integrity. Such
a violation will result in a minimum of a grade of zero for that particular course
assignment or exam. You are referred to the Academic Integrity Policy in the
Student Handbook
(http://www.westminster.edu/student/pdf/student_handbook.pdf#policies). A
claim of not understanding what constitutes plagiarism or cheating will not be an
acceptable excuse. You are responsible for understanding the policy and its
definitions.
Examinations. Material for examinations will come from subjects covered in
lecture. You will not be responsible for portions of the text that are not covered in
lecture, unless specifically noted. Most of the questions on the exams will be
directly answerable given the information in your notes and the reading
assignments. There will be some questions on each exam that will need your
creative input. That is, you may be asked to devise a solution to a problem that you
have not encountered before, but can be answered by integrating knowledge from
several different lecture sessions. If you miss an examination with an excused
absence (either from me or from the Dean of the College), then you will be given a
makeup exam within one week of the regularly scheduled exam. If you miss an exam
without an excuse, then you will be given a grade of zero (0) for that exam.
Lecture exams will be given in the lecture period, and laboratory exams will be
given during the laboratory.

Laboratory. Laboratory attendance is mandatory. If you miss lab without an
excused absence, your grade will be reduced by 5% of the total class points. If you
must miss lab with a legitimate excuse, then it will be your responsibility to make
up the lab session. This may require you to prepare your own culture material and
media, and conduct the lab with little or no help/supervision, depending upon my
availability or the TA’s. There will be many exercises for which you will be required
to do some work, or evaluate results from physiological tests, outside of the
scheduled laboratory period (sorry, but the microbes don’t follow the College
schedule very well!). The lab is being designed to correspond to the lecture
material as closely as possible. There will be some subjects that are presented only
in laboratory. You must read the assigned laboratory prior to coming to the lab
session; if you chronically are unprepared for lab, your grade will be lowered. After
each laboratory exercise, there will be a written assignment in the form of study
questions that will be due at the beginning of lab the following week. You should do
a good job on these questions, because many of the questions on your lab exams will
be drawn from them. You may work together and discuss the study questions, but
each student must compose the questions independently. If you turn in your
questions late, I will evaluate the answers and give you feedback, but no credit will
be given for that assignment.

Biology 301 Lecture Schedule
Date

Lecture Topic

Reading

1/18

Introduction and Overview of Microbiology Chapter 1

1/20

Overview of Microbiology

Chapter 1
(pgs. 13-23)

1/23

Bacterial cell structures

Chapter 3
(3.1-3.3)

1/25

Bacterial cell structures

Chapter 3
(3.3-3.5)

1/27

Bacterial cell structures

Chapter 3
(3.6-3.8)

1/30

Microbial Nutrition

Chapter 6
(6.1-6.6)

2/1

Microbial Nutrition

Chapter 6
(6.6–4.5)

2/3

Microbial Growth

Chapter 7
(7.1, 7.3-7.4)

2/6

Microbial Growth

Chapter 7
(7.6-7.7)

2/8

Introduction to metabolism

Chapter 9
(9.1-9.4)

2/10

Exam I

2/13

Introduction to metabolism

Chapter 9
(9.5-9.6)

2/15

Introduction to metabolism

Chapter 9

(9.7-9.10)
2/17

Catabolism

Chapter 10
(10.1-10.3,
10.7)

2/20

Catabolism

Chapter 10
(10.4-10.6,
10.11)

2/22

Genes: Structure, Replication
and Expression

Chapter 12
(12.1-12.3)

2/24

Genes: Structure, Replication
and Expression

Chapter 12
(12.4-12.5)

2/27

Genes: Structure, Replication
and Expression

Chapter 12
(12.6-12.7)

2/29

Genes: Structure, Replication
and Expression

Chapter 12
(12.7-12.9)

3/2

Microbial Genetics: Regulation of Gene
Expression

Chapter 13
(9.1-9.4)

Microbial Genetics: Regulation of Gene
Expression

Chapter 13
(13.1-13.3)

Spring Break 3/3-3/11
3/12

3/14

Exam II

3/16

Microbial Genetics: Regulation of Gene
Expression

Chapter 13
(13.3-13.7)

3/19

Mechanisms of Genetic Variation

Chapter 14
(14.1-14.2)

3/21

Mechanisms of Genetic Variation

Chapter 14
(14.3-14.6)

3/23

Mechanisms of Genetic Variation

Chapter 14
(14.7-14.9)

3/26

Viruses: Introduction and Virus
Taxonomy

Chapter 5
(5.1-5.7)

3/28

Viruses: Introduction and Virus
Taxonomy

Chapter 25
(25.1-25.8)

3/30

Epidemiology

Chapter 36
(36.1-36.4)

4/2

Epidemiology

Chapter 36
(36.5-36.7)

4/4

Epidemiology

Chapter 36
(36.8-36.9)

4/10 (T is a M!)

Infection and Pathogenicity

Chapter 31
(31.1-31.3)

4/11

Exam III

4/13

Virus and Prion Diseases

Chapter 37

4/16

Virus and Prion Diseases

Chapter 37

4/18

Virus and Prion Diseases

Chapter 37

4/20

Bacterial Diseases

Chapter 38

4/23

Bacterial Diseases

Chapter 38

Easter Break 4/5-4/9

4/25

No Classes (Undergraduate Research Symposium)

4/27

Bacterial Diseases

Chapter 38

4/30

Antimicrobial Chemotherapy

Chapter 34
(34.1-34.3)

5/2

Antimicrobial Chemotherapy

Chapter 34
(34.4-34.7)

5/4

Antimicrobial Chemotherapy

Chapter 34
(34.8-34.9)

5/10

Final Exam (Thursday 3:00-5:30 p.m.)

Date
1/23

1/30

2/6
2/13
2/20
2/27
3/12
3/19
3/26
4/2
4/10 (T)
4/16
4/23
4/30

Laboratory Assignments
Check in, aseptic technique and stock cultures, isolation of bacteria
via streak plate method, smear preparation and simple stains - 7, 14,
16
Theory of light microscopy and measurement of microorganisms,
fluorescence, Gram staining, determination of bacterial numbers – 1,
4, 5, 8, 19
Bacterial growth curves - 45
Independent projects – growth experiments, design and discussion
Independent projects – growth experiments
Lab Exam I
Gene Regulation – the lac operon
20, 21, 22, 24, 25
26, 27, 28, 30, 31
Unknowns – 37, 38
Unknowns
Environmental factors affecting growth - 39, 43
Membrane Filtration Detection of Coliforms in Water – 47
Lab Exam II & Checkout

