Fall 2021 Biology 76/176

Biology 76/176: Advanced Genetics
Fall 2021
Lecture: M, W, F 2:10 PM-3:15 PM; x-hour Th 1:20 PM-2:10 PM

C. Robertson McClung
323 Life Sciences Complex

Office Hours:
1. Wednesday 3:30-5:00 PM; LSC 3™ floor patio (outside Croasdale Lounge)

2. Thursday 2:30-4:00 PM; Zoom
Join Zoom Meeting
https://dartmouth.zoom.us/j/93217478904?7pwd=UW YrMjdwMkJITWIgM2ZQaFJEZy9
uuT09

Meeting ID: 932 1747 8904
Passcode: 211462

3. or by appointment

Course Content

This course provides in-depth coverage of the analysis of gene inheritance and function. Biology
76 will build on material covered in Biology 13 and Biology 45, emphasizing the use of model
organisms to obtain information relevant to important problems.

Text
There will be no text, but your text from earlier Genetics classes (e.g., Russell iGenetics 3e)
might prove useful as a resource.

Evaluation

Your grade will be based on four written assignments—study guides based on the analysis of a
paper from the primary literature. The first three will be worth 20% each and the final
assignment will be worth 30%. In addition, 10% of your grade will be based on class
participation. This includes attendance (to paraphrase 80% of success is showing up) as well as
your willingness and ability to contribute meaningfully to class discussion. Examples of this
would include your providing a clear explanation of a figure from the assigned reading to the
class or asking thought-provoking questions about the topics under consideration. The first three
assignments that will be discussed in class will be due at the beginning of the class in which
they are to be discussed. The method of submission is electronic—email me your file before
class begins. The fourth assignment will be due at 1130 AM on Nov 24 (the last day of final
exams). Late assignments will be penalized 25% of the earned grade per day or part thereof
unless a prior arrangement is finalized in writing.
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Please note that the Discussions will be held Fridays in the regular class time (2:10-3:15 PM).

Religious Holidays

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 this course,
please meet with me as soon as possible to discuss appropriate accommodations.

Your Health

I recognize that the academic environment at Dartmouth is challenging, that our terms are
intensive, and that 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: your undergraduate
dean (http://www.dartmouth.edu/~upperde/), Counseling and Human Development
(http://www.dartmouth.edu/~chd/), and the Student Wellness Center
(http://www.dartmouth.edu/~healthed/). I encourage you to use these resources as you deem
appropriate and to come to talk with me if you have any concerns. It is important to take care of
yourself throughout the term.

COVID-19 Information

Attendance:

You are expected to attend class in person unless you have made alternative arrangements due to
illness, medical reasons, or the need to isolate due to COVID-19. For the health and safety of our
class community, please: do not attend class when you are sick, nor when you have been
instructed by Student Health Services to stay home. All classes will be recorded via Echo 360
and you will be able to view recordings of class in Canvas if you are unable to attend.

Safety:

In accordance with current College policy, all members of the Dartmouth community are
required to wear a suitable face covering when indoors, regardless of vaccination status. This
includes our classroom and other course-related locations, such as labs, studios, and office hours.
If you need to take a quick drink during class, please dip your mask briefly for each sip. Eating is
never permitted in the classroom. (The only exception to the mask requirement is for students
with an approved disability-related accommodation; see below.) If you do not have an
accommodation and refuse to comply with masking or other safety protocols, I am obligated to
assure that the Covid health and safety standards are followed, and you will be asked to leave the
classroom. You remain subject to course attendance policies, and dismissal from class will result
in an unexcused absence. If you refuse to comply with masking or other safety protocols, and to
ensure the health and safety of our community, I am obligated to report you to the Dean’s office
for disciplinary action under Dartmouth’s Standards of Conduct. Additional COVID-19
protocols may emerge. Pay attention to emails from the senior administrators at the College.

I will do my best to communicate any changes and their resulting implications for our class
community.

Accommodations:

Students requesting disability-related accommodations and services for this course are required
to register with Student Accessibility Services (SAS; Getting Started with SAS webpage;
student.accessibility.services@dartmouth.edu; 1-603-646-9900) and to request that an
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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.

The Honor Principle

Academic honesty is essential. The following is quoted directly from the Dartmouth College
Student Handbook: “Fundamental to the principle of independent learning are the requirements
of honesty and integrity in the performance of academic assignments, both in and out of the
classroom. Dartmouth operates on the principle of academic honor, without proctoring of
examinations. Any student who submits work which is not his or her own, or commits other acts
of academic dishonesty, violates the purposes of the college and is subject to disciplinary actions,
up to and including suspension or separation." The complete text of the Academic Honor
Principle is in the Student Handbook. Please read it carefully. Graduate students should consult
the Graduate Student Handbook, with particular emphasis on The Honor Principle and Code of
Conduct. Any violations of the Honor Principle within the context of Biology 76/176 will be
referred to the Committee on Standards or to the Dean of Graduate Studies, respectively.

Awareness of the Academic Honor Principle is not intended to inhibit discussion of the class
material among the students. Indeed, such discussion is worthwhile and constitutes a valuable
component of the learning process and is encouraged on the first four study guide assignments.
However, the study guides must be written independently. Two assignments by two individuals
who had discussed the assignment almost certainly will reflect ideas developed by the two
together, but each student must phrase their assignment in their own words and acknowledge the
"helpful discussions" with their collaborators. Do not share computer files! To do so constitutes
plagiarism. The Fourth Assignment is in open book format (all written resources are permitted)
but is to be done entirely on one's own (no collaboration).
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1. Sep 13

Biology 76/176

Schedule (subject to change)

Topic Reading

Introduction/Genetics in the Genomics Age  (Mushegian and Koonin, 1996; Glass
et al., 2006; Hutchison III et al.,
2016)

Section 1, Forward Genetics

2.Sep 15

3.Sep 16

I

. Sep 20

5. Sep 22

6. Sep 24

7. Sep 27
8. Sep 29
9.0ct 1

10. Oct 4

11. Oct 6

12. Oct 8

13. Oct 11

14. Oct 13

Mutation Rates & Mutant Selections (Haag-Liautard et al., 2007; Lang
and Murray, 2008; Ossowski et al.,
2010; Winston and Koshland, 2016)

Mutant Screens: Heterochrony in Worms. (Ambros and Horvitz, 1984)
Note--this class will be in X-hour from 1:20 - 2:10 PM

Complementation, Suppression, Enhancement (Ambros and Horvitz, 1987)
Epistasis (Ambros, 1989; Avery and Wasserman, 1992)
Study Guide Warm-up: (Lee et al., 1993; Reinhart et al., 2000)
The molecular discovery of microRNAs

Sex determination in Drosophila I (Keyes et al.; Penalva and Sanchez, 2003)
Sex determination in Drosophila II (Erickson and Quintero, 2007)

Study Guide 1 (20%) (Ustianenko et al., 2018)

Cystic Fibrosis (Fanen et al., 2014; Cutting, 2015)
Genetic Modifiers in Cystic Fibrosis (Kiesewetter et al., 1993;

Drumm et al., 2005)

Anteroposterior polarity in Drosophila I (Frohnhéfer and Niisslein-Vollhard, 1986;
Nusslein-Volhard et al., 1987)

Anteroposterior polarity in Drosophila II (Berleth et al., 1988; Driever and
Niisslein-Volhard, 1988; Spirov et al., 2009)

RNAIi in C. elegans and plants (Fire et al., 1998; Hamilton and Baulcombe,
1999)

Section 2, Reverse Genetics

15. Oct 15

Anteroposterior polarity in C. elegans (Griffin et al., 2011)



Fall 2021 Biology 76/176

16. Oct 18 Screens in human tissue culture (Zhang et al., 2009; Partch et al., 2014)

17. Oct 20  Gene replacement in Yeast (Boeke et al., 1985; Winzeler et al., 1999;
Giaever et al., 2002)

18. Oct 22  Study Guide 2 (20%) (Farboud et al., 2013)

19. Oct 25 Transgenic Mice (knockouts/knockins) I (Mansour et al., 1988;

Garcia-Cao et al., 2012)
20. Oct 27 Transgenic Mice (stem cells) II (Mansour et al., 1988; Garcia-Cao et al., 2012)
21.Oct 29 RNAI Screens in mice (Beronja et al., 2013)
22.Nov 1 CRISPR-mediated genome editing (Gilbert et al., 2013; Gilbert et al., 2014)
23.Nov3 Chemical Genomics (Baragana, 2015)

Section 3, Quantitative Genetics
24.Nov 5  Quantitative Trait Loci (Barton and Keightley, 2012)

25.Nov 8 Genome-Wide Association Studies (Consortium, 2007; Atwell et al., 2010;
Chao et al., 2012)

26. Nov 10 QTL II: Soybean domestication
27.Nov 12 Study Guide 3 (20%) (Norris et al., 2017)
28.Nov 15 TBD

29. Nov 24 Study Guide 4 (30%) (Lu et al., 2017)
(no meeting, but assignment due by 1130 AM)
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