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MMG 431 Syllabus and Schedule 
Fall 2017 

 
Class Meetings 

1200 Molecular Plant Science (MPS) on Mondays, Wednesdays and Fridays from 
11:30 to 12:20 

 

Instructors, Office Hours and Help/Review Sessions 

 
Dr. Chris Waters (course manager) 
Office: 5180 Biomedical Physical Sciences (BPS) 
Phone: 884-5360 
Email: watersc3@msu.edu  
Twitter: @WatersLabMSU 
 
Office and review hours: Optional weekly review session: 1425 BPS, 5:30-7:30 Mondays 
(except 9/4, 11/13 moved to 11/16, and 11/20). I am also happy to schedule a special 

appointment by e-mail, but you are strongly encouraged to first attend the review 
sessions to seek help.  

 

Textbook 

1. Molecular Genetics of Bacteria by Snyder, Peters, Henkin, and Champness, Fourth 
Edition (ASM Press). I highly, highly recommend purchasing and reading the book. It 
will make this class much easier. The Third Edition is missing quite a bit of new 
material that will be covered. 

2. Readings from the textbook are listed on the lecture schedule. Dates are approximate 
only, but we will follow the order of the material. The lectures will deal with topics that 
may not be covered in the text. 

Objectives 

This course is intended to be a somewhat advanced treatise of bacterial and 
bacteriophage genetics, significantly more comprehensive and specialized than ZOL 341, 
Fundamentals in Genetics. The recommended background courses are MMG 301 
(Introductory Microbiology), and ZOL 341 (General Genetics). Additional useful background 
courses are BMB 401 (Comprehensive Biochemistry) and BMB 461.  Although most of the 
students undoubtedly benefit substantially from having taken at least some of the 
recommended background courses, it is worth noting that, in the past, a significant number 
of students have achieved the highest grades in MMG 431 in spite of having taken none or 
only one of the above listed classes. 

mailto:watersc3@msu.edu
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The objective of MMG 431 is to provide the students with the concepts that enable 
them to follow past and current advances of the knowledge and technology in the field of 
bacterial and bacteriophage genetics as well as the impact of these advances on society.  
The course is not designed to train professional microbial geneticists, but aims to provide 
students with sufficient information to make career choices and to appreciate the marvels of 
microbial life as well as the magnitude of the impact that these organisms exert on all other 
forms of life.  Even if students are not interested in pursuing microbial genetics, 
most of the fundamental concepts and approaches that we discuss are applicable 
to any living system! The course is designed around a set of primary topics, including 1) 
replication, transmission and recombination of genes and genomes of bacteria and 
bacteriophages, including plasmids and other mobile elements; 2) mechanisms of gene 
expression and regulation; 3) mutagenesis and DNA repair; and 4) practical applications of 
the basic principles of bacterial and bacteriophage genetics.  Molecular (biochemical) 
principles and processes will be emphasized. 

  

General Information 

1.  Lecture and examination dates: see schedule at the end of this document. 
2.  Lectures will be given in a “chalk talk” style that will not be posted on D2L so you are 

expected to take good notes. An example of this style is posted on D2L. Occasionally, 
diagrams or structures will be used in PowerPoint slides during class. These will be 
posted on D2L. You will be required to take notes during lecture, and importantly what 
I actually write/draw will NOT be posted on D2L. However, this year I will post an 
audio of each lecture to serve as a reference when reviewing your notes. As I will be 
drawing structures, protein complexes, DNA and RNA segments, and all other sorts of 
fun things you will need to bring a writing utensil and notebook. TAKING NOTES ON 
YOUR LAPTOP IN A TEXT-BASED PROGRAM WILL NOT BE EFFECTIVE!  The 
goal of teaching in this format is to simplify the information in the course and to 
“encourage” you to actively participate during lectures.  

 
If you miss a class, you must find a student colleague to get the notes-they will not be 

provided by me. I recognize that this style might cause some students distress such as 
in special cases where students have to miss many classes due to medical concerns 
(not simply sick for a few days) or students who have mental health issues. I 
encourage any student who feels they fit into one of these categories to contact me, 
and we can discuss ways to remedy the situation. However, I reserve the right to 
make a decision about whether or not to give out lecture notes to a given student on 
a case by case basis. 

 
3.  A sample of past exam questions will be posted on D2L.  The answers to these 

questions will not be posted: the intent of all questions and problems is to encourage 
students to think and figure out the answers.  However, students are encouraged to 
come to the weekly review sessions to engage in finding the answers to these and 
other problems/questions that may be presented, but not necessarily answered, by 
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the instructors during the lectures.  It i important to realize that new questions not 
covered on these exams may be asked. Memorizing past exams will not be a 
successful strategy for obtaining a good score. 

 

Exams 

1. Examinations generally will consist of multiple-choice and matching questions and 
problems. Some sample exams from past years will be posted on D2L.  The answers 
to these questions, however, will not be posted, in order to encourage students to find 
solutions as part of the learning process. 

2.  The point distribution will be as follows: 
 

Point Distribution 

First mid-term exam: 50 pts 

Second mid-term exam: 50 pts 

Third mid-term exam: 50 pts 

In-class participation 30 pts 

Final exam: 90 pts 

Total:   270 pts 

 
3. The only acceptable reasons for missing an exam will be personal illness, a personal or 

family emergency, a pre-scheduled interview for a job or admission into a professional 
or graduate program, as well as travel required of MSU team members to university-
sanctioned competitions.  In such an event, I should be contacted with the 
appropriate documentation before a scheduled mid-term or final examination, if 
possible.  Once a test has been started then no make-up exam will be given. Illness 
should be documented with a doctor's certificate, whereas other appropriate 
documentation must be provided in the case of an emergency, interview or major 
competition. 

IMPORTANT: Participation in club activities and competitions do NOT qualify as 
university-sanctioned events and valid excuses to miss exams. Your primary 
responsibility at this university is class, not clubs! 

It is the responsibility of the student to contact me for the scheduling and 
administration of an appropriate make-up mid-term or final examination.  
Make-up mid-term tests will consist of 10 to 20, multi-part, essay questions 
(twice that number for make-up final exams). 

 

UNIVERSITY REGULATIONS STATE CLEARLY THAT THE SCHEDULING OF 
TRIPS PRIOR TO OR ON THE DATE OF THE FINAL EXAMINATION IS NOT AN 
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EXCUSE FOR REQUESTING AN EARLY OR LATE EXAMINATION. 

 

4.   In-class participation will be graded by use of i>Clicker questions. i>Clickers are 
required for in-class participation every day. Clicker questions will be asked randomly 
during lectures.  To register your i>Clicker for the course, go to 
http://www.iclicker.com/registration. You will need to enter your first name, last 
name, student ID (= your D2L username), and your i>Clicker ID (located on the 
bottom of the back of your i>Clicker). If your i>Clicker ID is illegible, go to 
http://www.iclicker.com/support/findclickerID/ or come see an instructor after class to 
recover your i>Clicker ID. You must have come to class and voted on at least one 
question to complete the registration properly.  Your i>Clicker participation will 
start counting on Monday September 11th.  

 

Clicker points will be for participation, not for the correct answer so if you attend 
class and participate you will receive full credit. To account for the occasional 
missed class, all students will have 10% added to their participation score. Therefore, 
if you participate in at least 90% of the questions you will receive full credit for your 
participation score. For this reason, no specific excused absences for missed classes 
will be granted.  

 

USING ANOTHER PERSON’S i>Clicker TO ANSWER QUESTIONS IN CLASS IS 
A FORM OF ACADEMIC MISCONDUCT AND PUNISHMENT CAN RESULT IN 
IMMEDIATE DISMALL FROM THE COURSE AND A FAILING GRADE. 

 

Use of Social Media Derived from the Classroom 

As members of a learning community, students are expected to respect the intellectual 
property of course instructors. All course materials presented to students are the copyrighted 
property of the course instructor and are subject to the following conditions of use: 
 
1. Students may record lectures or any other classroom activities and use the recordings 

only for their own course-related purposes.  
2. Students may share the recordings with other students enrolled in the class. Sharing is 

limited to using the recordings only for their own course-related purposes.  
3. Students may not post the recordings or other course materials online or distribute 

them to anyone not enrolled in the class without the advance written permission of 
the course instructor and, if applicable, any students whose voice or image is included 
in the recordings.  

4. Any student violating the conditions described above may face academic disciplinary 
sanctions. 

http://www.iclicker.com/registration
http://www.iclicker.com/support/findclickerID/
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Grading 

In order to pass the course, students must attain at least 50% of the total possible 
marks.  The grade allocations in MMG 431 by accomplishment (range of marks earned in 
percent) and the distribution (numbers of students) for the years 2010-2016 are shown in a 
table below.  Students who dropped the class are not included in the statistics.   

 
Distribution of Grades in MMG 431 by Year 

 

 
Year 

2010 2011 2012 2013 2014 2015 2016 

Grade Range % Number of students 

4.0 86-100 22 21 17 24 29 27 32 

3.5 80-86 19 19 17 14 17 26 15 

3.0 75-80 11  9 10 10 21 27 15 

2.5 68-75 31 26 15 15 20 24 16 

2.0 60-68 28 20 30 22 31 23 22 

1.5 55-60 18 14 10 14 6 10 14 

1.0 50-55 11 15 9 8 6 7 7 

0 <50 30 28 28 13 12 11 13 

Total  170 152 136 121 142 155 134 

 

Some Important Comments Regarding the Grading Scale 

1.  Students should not expect that the scale will be readjusted as the class progresses 
simply because they did not do well on an exam.  Adjustments in the scale is an option 
that will be considered if there is evidence that the expectations of an examination 
were unrealistic or unfair, as manifested by the collective performance of ALL the 
students.  The fixed grade distribution is designed to encourage students to 
strive for excellence – potentially everyone can receive a grade of 4.0 in this 
class! 

2.  Please note that 50% of the total points must be earned to given a passing grade (grade 
>0) because approximately 50% of the exam questions will address the most 
elementary concepts and objectives of the course.  Higher grades are contingent 
on higher levels of performance reflecting higher levels of understanding. 
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IMPORTANT NOTE: Most of the students who in the past failed this course 
characteristically did not attend lectures regularly, obtain the full participation or 
homework credit, and did not avail themselves regularly of other learning 
opportunities, such as use of material posted on D2L, use of the textbook, 
participation in the weekly help and topics sessions or consultation with the instructor. 

Regrading Policy 

 All tests are graded by computers.  However, errors in the key or ambiguity of a 
question may elicit concerns about the accuracy of the grading process.  In such cases, the 
pertinent sections will be regraded.  Students are encouraged to bring grading errors or 
ambiguities to my attention. 

Weekly Review Session 

 Review and problem-solving sessions are offered weekly in BPS 1425 from 5:30-7:30 
PM on Mondays.  The exceptions are there will be no review session on 9/4 (Labor Day) and 
11/20 (night of Exam III) and the review that would fall of Monday, 11/13 will be moved to 
Thursday, 11/16. Students are encouraged to bring specific questions and requests for 
reviews of specific topics or techniques to these sessions.  I will also prepare questions and 
problems that cover material in more depth.  These questions (but not the answers) will be 
posted on D2L.  These sessions will also be used for the presentation of short seminars 
crafted by students wishing to get honors credit for the course.  Students who wish to 
secure honors credit must regularly attend the review session.  Although the 
attendance by all other students is optional, they are strongly encouraged to 
participate because the questions and topics directly relate to the material covered 
in MMG 431. 

 Announcements regarding this course may be sent to students via email.  Students 
who have forwarded mail from their MSU account (msu.edu) to other services, 
such as Google, Earthlink, AOL, etc. may not receive class notices because these 
services delete mass mailings as SPAM!  

Honors Option 
 

 An honors option is offered in MMG 431.  Students wishing to receive this credit should 
indicate their intent to me as soon as possible, and not later than four weeks after the start of 
the semester.  To receive the honors credit, candidates must achieve a grade of 3.0 
or better (required by CNS), regularly attend the review session, as well as prepare 
a Power Point presentation (~25 slides) on a current, relevant hot topic in microbial 
genetics and present it at the review sessions.  I will guide each student through the 
selection of the literature, arrangement of the material in Power Point form, and the practice 
of the oral presentation.  Examples are: the molecular basis of emerging diseases; the 
molecular basis of the development and spread of resistance to a new antibiotic, such as 
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ciprofloxacin; the use of bacteriophages as antibacterial agents; the role of integrons in the 
movement of antibiotic resistance or acquisition of new metabolic traits; the conversion non-
pathogenic enteric bacteria, such as E. coli, into pathogenic variants; the use of genetically-
engineered bacteria to control insect pests, to prevent crop freezing, make new products, to 
clean up the environment or to produce biofuels.  The opportunities are unlimited.  Consultation 
with me by the end of the fourth week of classes is required to make sure that the chosen 
topic has a realistic scope and depth.  References to web sites are NOT acceptable (web-sites 
come and go!), but the citation of papers published in scientific and popular journals is 
required.  The references may be listed within, or at the end of the presentation, and should 
include authors, year of publication, title of paper, as well as the name, volume and pages of 
the journal.  Example: 

 

Watson JD and Crick FH. 1953. Molecular structure of nucleic acids; a structure for 
deoxyribose nucleic acid. Nature 171: 737–738. 

 

Dates for Honors Option: 

 

9/22-Declare Honors Option to Professor Waters 

10/6-Decide on topic after consultation with Professor Waters 

11/7-List of primary literature due to Professor Waters 

12/4-tentative-Honors option presentations (you should consult with Professor Waters while 
preparing it) 

 

Academic Honesty 

1. Article 2.3.3 of the Academic Freedom Report states: "The student shares with the 
faculty the responsibility for maintaining the integrity of scholarship, grades, and 
professional standards." 

2. In addition, the Microbiology and Molecular Genetics department adheres to the policies 
on academic honesty as specified in General Student Regulations 1.0, Protection of 
Scholarship and Grades; the all-University Policy on Integrity of Scholarship and Grades; 
and Ordinance 17.00, Examinations. Please consult the Student Life and Resource Guide 
at http://splife.studentlife.msu.edu/. 

3. Therefore, unless authorized by your instructor, you are expected to complete 
all course assignments, lab work, quizzes, tests and exams, without assistance 
from any source. You are expected to develop original work for this course; therefore, 
you may not submit course work you completed for another course to satisfy the 
requirements for this course. Also, you are not authorized to use the 
http://www.allmsu.com web site to complete any course work in MMG 431.  Students 

http://splife.studentlife.msu.edu/
http://www.allmsu.com/
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who violate MSU rules may receive a penalty grade, including, but not limited to, a failing 
grade on the assignment or in the course. Contact your instructor if you are unsure 
about the appropriateness of your course work. Please consult the MSU Office of the 
Ombudsperson’s web site https://www.msu.edu/unit/ombud/. 

Class Discipline 

One of my pet peeves is students talking during lectures. If you talk during class, you 
may be asked to stop talking by me in front of the entire group, which is quite humiliating. 
Failure to stop talking will result in disciplinary action as detailed in University policy. If you 
respect me, then I will respect you. 

Approximate Schedule of Lectures, Readings and Exams 

 Fall 2017 

A lecture and examination schedule is provided on the next two pages. The exam dates will 
not change although the lectures topic may as the course progresses. 
 

Date Class Topics Readings Notes 

8/30-9/1 Introduction, DNA structure Introduction, 
Chapter 1 

 

9/4 Labor Day holiday  

9/6-9/11 
Replication, chromosome structure, 
coordination of replication and cell division 

Chapter 1  

9/13-9/15 Molecular Methods Chapter 1 

i>Clicker 
starts 

counting on 
9/11 

 
9/18-9/22 

Structure of RNA; transcription, RNA 
processing and editing. 

Chapter 2 
Honor’s option 

declared by 
9/18 

9/25 Midterm Exam I (50 points) 

9/27-10/2 

Translation, genetic code(s), initiation, 
termination, translation of polycistronic 
messages, proteins, protein folding, protein 
transport. 

Chapter 2 
and parts of 
Chapter 14 

 

10/4-10/6 
Mutations, selection of mutants, mutation 
rates, mutagens, induction of mutations, 
types of mutations, reversion, suppression. 

Chapter 3  
Honors option 

topics due 
10/6 

10/9-10/11 DNA damage and repair Chapter 11  

https://www.msu.edu/unit/ombud/
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10/13-10/18 Regulation of Gene Expression 
Chapters 12 

and 13 
 

10/20 Midterm Exam II (50 points) 

10/23-10/25 
Global Regulatory Networks, Quorum 
sensing, Inter-kingdom signaling 

Chapters 12, 
13 and parts 
of Chapter 

14 

 

10/27-10/30 
Plasmids: characteristics, replication, 
curing, copy number control, compatibility, 
plasmid addiction, DNA cloning vectors. 

Chapter 4  

11/1 Conjugation Chapter 5  

11/3-11/6 
Transformation, natural and artificially-
induced competence 

Chapter 6 

Honors option 
primary 

literature list 
due 11/6 

11/8-11/13 
Lytic bacteriophages: development 
replication, genetics, generalized 
transduction 

Chapter 7 

11/13-no 
class, lecture 

will be 
recorded 

 
11/15-11/17 

Lysogeny: the phage λ paradigm. 
Regulation of lysogeny and the lytic cycle 

Chapter 8 

11/15-no 
class lecture 

will be 
recorded 

11/20 Midterm Exam III (50 points) 

11/22 Transposition Chapter 9 

11/22-no 
class lecture 

will be 
recorded  

11/23-11/24    Thanksgiving 

11/27-11/29 Site-Specific Recombination, Integrons Chapter 9  

12/1-12/4 Recombination: Molecular Models Chapter 10 

12/4-Honors 
Options 

Presentations 
in review 

12/6-12/8 
Flex Days-Catch up, review, or new hot 
topics 

  

Wednesday, December 13, 2017 7:45am - 9:45am in 1200 Molecular Plant Sciences 

 


