BIOL 44: Microbiology, without laboratory

ORC Description

This course teaches the fundamentals of modern microbiology, the study of organisms smaller
than the eye can see. These include a wide range of species across the tree of life, which
carry great importance for elemental cycling in the wild, as well as in an enormous variety of
contexts more directly connected to human health, including food production, water treatment,
and pathogens that cause disease. Topics will range from the basics of bacterial cell structure
and metabolism to the complex multi-species communities that make up part of the human
microbiome. ldentical to BIOL 46, but without the laboratory. No student may receive credit
for both BIOL 44 and BIOL 46.

Instructor: Carey Nadell
Pre-requisites: One from among BIOL12/19, 13, 14, 15, or 16

Degree Requirement Attributes
Dist: SCI



Biol 44: Microbiology and Microbial Evolution, without laboratory
NOTE: This course is identical to Biol 46, with the exception that no laboratory will be held.
Lead Instructor:
CN Carey Nadell, Associate Professor of Biological Sciences, lead instructor
LSC 326; 646-1525

carey.d.nadell@dartmouth.edu
http://www.nadell-lab.org

Guest Lecturers:

GO'T  George O'Toole, Professor of Microbiology and Immunology
Remsen 202; 650-1248
http://www.dartmouth.edu/~gotoole/

RC Robb Cramer, Professor of Microbiology and Immunology
Remsen 213; 650-1040
https://geiselmed.dartmouth.edu/cramer/

DL David Leib, Professor of Microbiology and Immunology
Borwell 630E; 650-8616
http://dms.dartmouth.edu/leib/

Graduate Teaching Assistant:

MFS  Ma. Francesca Santiago

Class Timing: Room 201, Schedule 12: Mon/Wed/Fri. 12:50-1:55pm

Our x-hour is Tuesday. 1:20-2:10pm. Please keep available in case this time is needed.

The required text for the course is "Brock: Biology of Microorganisms", 16" Edition, by Madigan,
Bender, Buckley, Sattley, and Stahl. There is one copy on reserve at Dana Library. Earlier editions are
okay to use, but note that the chapter assignments may not always align with those noted on the
previous page, so you will have to double-check their correspondence.



Grading in the course will be based on:
90% 3 Exams (midterm, midterm, final), each for 30% of course credit.
10% Discussion and participation during class.

Pre-requisites: One from among BIOL12/19, 13, 14, 15, or 16

Learning Outcomes

Students will learn the core foundation of microbiology, as well as how these principles apply in
a diverse array of contexts pertinent to global biogeochemical function and human health. This
foundation in microbiology will be useful for a wide variety of future interests/careers, including
clinical medicine, veterinary medicine, many branches of biochemical engineering,
pharmaceuticals, soil ecology, gut microbiome functioning, and many more. After completing
this course, students should have a working knowledge of how the microbial world works
according to modern research, and why this matters for human society.

Expectations and Norms
Bio-44 is primarily a lecture course with assigned readings corresponding to each day’s
lecture:
- Students are expected to have read the lecture material in advance, to provide more
opportunities for discussion during class.
- Open, wide-ranging questions are encouraged during course sessions. Lectures will be
shorter than the full hour, specifically to accommodate question-driven discussion of the
material for that day.
- In-person attendance of all lectures is mandatory. Absences without advanced or day-of
notice will result in exam credit penalties at the instructor’s discretion.
- Use of cell phones is prohibited under all circumstances in the classroom. Cell phones
must be put away in bags or otherwise under the room desks. Use of cell phones during
class will be counted as an absence for that day.
- The course will be managed via its Canvas page, and students are free to e-mail the lead
instructor with questions or to arrange office hours.
- Office hours will be by e-mail appointment in order to accommodate all students’ varying
schedules.

Class Climate

During class discussion, students are expected to demonstrate respect and courtesy for their
classmates, especially when their opinions might differ. Both the instructors and the students
will bring different personal histories and opinions to the classroom, and it is our responsibility
as a group to work on any interpretive disagreements with civility.

Learning resources
Academic Skills Center (ASC): Open to the entire Dartmouth community, the ASC assists
students in achieving their academic goals through tutoring and learning skills trainings.

Dartmouth College Library: The Dartmouth College Library provides support through subject
area specialization, course materials and reserves, reservable learning spaces, workshops &
classes for students, research, scholarly publication, copyright, media, book arts, and more.




The Library's Research Guides by subject area and your discipline's subject librarian are
sources of specialized help for your course and students.

Religious Observances

Dartmouth has a deep commitment to support students' religious observances and diverse
faith practices. Some students may wish to take part in religious observances that occur during
this academic term. If you have a religious observance that conflicts with your participation in
the course, please meet with me as soon as possible—before the end of the second week of
the term at the latest—to discuss appropriate course adjustments.

Student Accessibility & Accommodations

Students requesting disability-related accommodations and services for this course are
required to register with Student Accessibility Services (SAS; Apply for Services

webpage; student.accessibility.services@dartmouth.edu; 1-603-646-9900) and to request that
an accommodation email be sent to me in advance of the need for an accommodation. Then,
students should schedule a follow-up meeting with me to determine relevant details such as
what role SAS or its Testing Center may play in accommodation implementation. This process
works best for everyone when completed as early in the quarter as possible. If students have
questions about whether they are eligible for accommodations or have concerns about the
implementation of their accommodations, they should contact the SAS office. All inquiries and
discussions will remain confidential.

Academic Honor Principle

The Dartmouth College Student Handbook states “Fundamental to the principle of independent
learning are the requirements of honesty and integrity in the performance of academic
assignments, both in the classroom and outside. Dartmouth operates on the principle of
academic honor, without proctoring of examinations. Students who submit work which is not
their own or who commit other acts of academic dishonesty forfeit the opportunity to continue
at Dartmouth.” There are a number of situations in which a student in Biology 46 might find
him- or herself tempted to violate the Academic Honor Principle. These situations include (but
are not limited to) the following:

a) Examinations must be completed without reference to written materials other than
those provided with the exam paper and must be completed without communication
with anyone else (the only permissible exception is that students may request
clarification of any exam question from the course faculty and staff who are present
expressly for that purpose). The answers that you provide must be entirely your own
work.

b) Under certain circumstances, we may allow exams to be re-graded by the instructors.
Any alteration of the answers between the time when the graded papers were
returned to the student and the time when the paper was submitted for re-grading
constitutes a breach of the Academic Honor Principle.

Honesty is the foundation of the academic pursuit of knowledge. In recognition of this, the
faculty and staff of Biology 46 will not overlook any violations of the Academic Honor Principle.
Indeed, the Faculty Handbook of Dartmouth College states explicitly that College Faculty is
obligated to report potential violations of the Academic Honor Principle to the Dartmouth



College Committee on Standards.

Generative Artificial Intelligence

There are not many occasions on which generative Al will be pertinent for the course, but
students are encouraged to speak with the lead instructor about the use of Al for any writing
purposes. Generative Al is not permitted for any exam setting.

Mental Health

The academic environment is challenging, our terms are intensive, and classes are not the
only demanding part of your life. There are a number of resources available to you on campus
to support your wellness, including: the Counseling Center which allows you to book triage
appointments online, the Student Wellness Center which offers wellness check-ins, and

your undergraduate dean. The student-led Dartmouth Student Mental Health Union and their
peer support program may be helpful if you would like to speak to a trained fellow student
support listener. If you need immediate assistance, please contact the counselor on-call at
(603) 646-9442 at any time. Please make me aware of anything that will hinder your success
in this course.

Sexual Misconduct and Title IX

At Dartmouth, we value integrity, responsibility, and respect for the rights and interests of
others, all central to our Principles of Community. We are dedicated to establishing and
maintaining a safe and inclusive campus where all community members have equal access to
Dartmouth's educational and employment opportunities. We strive to promote an environment
of sexual respect, safety, and well-being. Through the Sexual and Gender-Based Misconduct
Policy (SMP), Dartmouth demonstrates that sex and gender-based discrimination, sex and
gender-based harassment, sexual assault, dating violence, domestic violence, stalking, etc.,
are not tolerated in our community.

For more information regarding Title IX and to access helpful resources, visit Title IX's website
(sexual-respect.dartmouth.edu). As a faculty member, | am required to share disclosures of
sexual or gender-based misconduct with the Title I1X office.

If you have any questions or want to explore support and assistance, please contact the Title
IX office at 603-646-0922 or TitleIX@dartmouth.edu. Speaking to Title IX does not
automatically initiate a college resolution. Instead, much of their work is around providing
supportive measures to ensure you can continue to engage in Dartmouth's programs and
activities.

Socioeconomic Differences and Financial Difficulty

Our community is composed of students from a variety of financial backgrounds.
Socioeconomic diversity can be invisible, and you may be experiencing financial difficulties
related to the cost of textbooks, materials, or other necessities for our class of which | am not
aware.

If you encounter financial challenges related to this class, there may be sources of support for
you. If you feel comfortable sharing your experience with me, you may. You may also consider



meeting with a financial aid officer to discuss options, reaching out to the First-Generation
Office if you are a first-generation student, browsing the Funding Resources page, or, for
unexpected expenses, applying to the Barrier Removal Fund through the Financial Aid tile
in DartHub.

Consent to Record
(1) Consent to recording of course meetings and office hours that are open to multiple
students.

By enrolling in this course,

a) | affirm my understanding that the instructor may record meetings of this course and any
associated meetings open to multiple students and the instructor, including but not limited to
scheduled and ad hoc office hours and other consultations, within any digital platform,
including those used to offer remote instruction for this course.

b) I further affirm that the instructor owns the copyright to their instructional materials, of which
these recordings constitute a part, and my distribution of any of these recordings in whole or in
part to any person or entity other than other members of the class without prior written consent
of the instructor may be subject to discipline by Dartmouth up to and including separation from
Dartmouth.

(2) Requirement of consent to one-on-one recordings

By enrolling in this course, | hereby affirm that | will not make a recording in any medium of any
one-on-one meeting with the instructor or another member of the class or group of members of
the class without obtaining the prior written consent of all those participating, and | understand
that if | violate this prohibition, | will be subject to discipline by Dartmouth up to and including
separation from Dartmouth, as well as any other civil or criminal penalties under applicable
law. | understand that an exception to this consent applies to accommodations approved by
SAS for a student's disability, and that one or more students in a class may record class
lectures, discussions, and review sessions and take pictures of essential information, and/or
be provided class notes for personal study use only.



Lecture Schedule

Please note that lectures are highlighted according to which content will be covered on
which of the 3 exams, each of which covers one third of the course.

Date / Day Topic Lecturer | Textbook Reading
MAR 30 Introduction to the Microbial | CN

World
APR 1 Bacterial Structure & CN 2.1-2.8

Function |
APR 3 Bacterial Structure CN 2.9-2.11

&Function Il
APR 6 Bacterial Metabolism | GO'T 3.1-3.2, 3.4-3.11
APR 8 Bacterial Metabolism Il GO'T 6.5, 22.4-22.5
APR 10 Multicellular Microbes GO'T |4.9, 8.10, 15.16, 20.4
APR 13 Fungi RC 18.9-18.14
APR 15 Fungi RC 23.16, 23.5, 34.1-34.2
APR 17 Fungi RC
APR 20 ﬁ CN 4.2-4.8,8.1,8.3
APR 21 (x-hr) | [shifted to 4/22]
APR 21 (eve) Midterm 1 7PM
APR 22 CN 4.2-4.8,8.1, 8.3
APR 24 CN 25.1-25.3, 25.8
APR 27
APR 29
MAY 1 CN 8.11, 28.5-28.7
MAY 4 DL 5:148-163
MAY 5 (x-hr) DL 11:330-339
MAY 6 DL 11:325-330; 11:341-346
MAY 8 DL 11: 343-353; 30: 929-949
MAY 11 Phylogeny and Genomics CN 16.6-8, 24.10, 25.2, 25.6-7, 28.2, 30.9, 31.1-

3, 31.9,
32.8-9, 33.8-9, 33.13

MAY 12 Tues Note Evening Exam
MAY 13 Symbioses CN 12.7,23.1-23.6
MAY 15 Microbiome CN 10.5, 24.1-24 .12
MAY 18 Food & Industrial Micro | CN 22.6-9
MAY 20 Food & Industrial Micro I CN 33.6 MICRO LUNCH
MAY 22
MAY 25
MAY 27 Bacterial cooperation and CN

antagonism
MAY 29 Biofilm Ecology CN
JUNE 1 Emerging infectious ET

diseases
JUNE 3 Synthetic Microbiology CN 12.11-12.12
TBD FINAL EXAM




