
UCSD
Genome Diversity and Dynamics

How are scientists, doctors, and consum-

ers using big data to understand human 

health and the environment? Why are 

“omics” technologies key for understand-

ing biology in the 21st century, and how do 

they work? What skills and strategies 

will be needed to make sense of the 

millions of genomes being sequenced? 

During this course we’ll cover answers 

to these questions and more. 

Peterson HalL 108: Tue & Thur, 9:30-10:50 aM

Instructor: Dr. KATHERiNE PETRiE

DR PETRIE OFFICE HOURS: TBA
see canvas for office hours sign-up link 

kpetrie@ucsd.edu

Materials needed to succeed:

Internet access & Canvas Notifications: all course documents and notifica-

tions will be posted on canvas, so be sure you have canvas set up so you receive canvas 

announcements via email (or be sure to check canvas announcements regularly!)

an iclicker: Starting in week 1, you will need a physical iClicker remote. This is how we 

will be taking attendance in lecture. If you do not already have one, they are ~$59 new and 

~$45 used at the bookstore. The bookstore also has an option to rent one for a single 

quarter for ~$27. The mobile iClicker app will not be permitted; the campus wifi is not reli-

able enough for it to work. 

Piazza access: we’ll be using Piazza as a place for you to post questions. These are 

not graded or required, but Piazza should be your first destination outside of office 

hours for questions about content and logistics (Emails should only be used to discuss 

private information or personal circumstances). There is a piazza link on canvas. 

course
structure:

Lectures: We’ll have in-person meetings on Tuesdays and Thursdays. 

These will be interspersed with clicker questions and Peer discussion. 

Lecture attendance is required to earn participation points, but Lec-

tures will also be recorded for your reference.

discussion section: will be held on zoom on Tuesdays from 7-7:50. (see 

Canvas for zoom link). you will work with a small group in breakout 

rooms to complete a brief Worksheet. Section attendance is optional, 

but highly encouraged with an extra credit question available at the end 

of section. The only way to earn this extra credit is to attend section 

(there is no way to make it up). 

Assignments: There will be weekly take-home quizzes (Due Mondays at 9 

PM), and the weekly worksheet from section. (Due Fridays at 9 PM)

What will you 

be doing in 

this class? 

What do you need 

for this class?

IA contact info
IA office hours

IAs: 

See canvas for... 

Tianna Huang

Chen Hsiao (lead IA)

Nicolas Bello Justin Jaehyun Kim
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Genome Diversity and DynamicsUCSD
Assessments and basis for final grade:

Assessment             

lecture clickers

Section activities (worksheets)  

weekly quizzes

midterm exam

final exam

% Of Grade

15%

10%

15%

25%

35%

GRADING SCALE

97-100 A+  (4.0)
93-97.  A  (4.0)
90-93  A- (3.7)
87-90  B+ (3.3)
83-87  B (3.0)
80-83  B- (2.7)
77-80  C+ (2.3)
73-77  C (2.0)
70-73  C- (1.7)
60-70  D (1.0)
<60  F (0)

assignment reminders 
will be announced in 

lecture and via canvas 
announcements!

No bell curve: 
you won’t be

competing 
against

each other!

clickers (15% of grade) - each day is worth 3 points. 2 points are for participation - 
you must submit an answer for ALL but 1 question to earn 2 points. If you miss more than 1 
question, you will lose the 2 points. The other point is earned by getting correct 
answers. It will be calculated as the total you got correct out of the total number of 
questions. you can fully miss up to 3 lectures without penalty (in canvas, we will drop 
your 3 lowest clickers at the end of the quarter). we will start counting clickers on 4/4. 
If you need to miss more than 3 lectures, please see the attendance policy on the next 
page.

Weekly quizzes (15% of grade) - due Mondays at 9 pM 
Quizzes will be available from 3PM Sunday - 9PM Monday. They are open note, but once you 
start you will only have 30 minutes to finish, so you will not have enough time to look up 
everything. You are not allowed to work with others or ask for help during the quiz. 
Your lowest quiz will be dropped.  if you need to miss more than 1 quiz, see the exten-
sion section on the next page. 

section activity Worksheets (10% of grade) - due Fridays at 9PM
In section, there will be time to work in groups on a worksheet with ia support. Your 
lowest worksheet will be dropped. Section attendance is not required, but the work-
sheets will be easier if you work in a group. so attendance will be incentivized. an oppor-
tunity to answer 1 extra credit question will be available during section. This ‘bonus’ 
question will require you to talk to your group to answer it.  you can earn up to 6 Extra 
credit points by answering these bonus questions throughout the quarter. If you earn 
all 6, you will get 1 % extra credit added to your overall grade. 

exams (60% of grade) 
Exams will be In person & closed-book, And calculators will not be permitted. you will be 
Allowed to bring a one-page, single-sided, handwritten ‘cheat sheet.’ 

Key assessments in brief:
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UCSD
Logistics and FAQs:

Everyone will come to this course with 
different backgrounds, knowledge, and 

perspectives.  We want to create a class-
room culture that respects and revels in 
this human diversity.  If you have any con-
cerns related to inclusivity or feel your 
identities (Race, Gender, sexuality, religion, 
ability, etc) are not being honored, please 

let us know!  Accommodations can be 
made for students with a letter from 
the OSD. For more information on campus & 

community resources, check canvas.

we know that life is complicated and unexpected things happen. We account for this in 
out attendance & extension policies, described below. 

Lecture Attendance:
If you miss lecture, you do no need to reach out or request approval, as long as you 
haven’t missed more than 3 lectures. If you HAVE gone over 3 missed lectures, please 
reach out to Dr. Petrie to discuss your options for potentially getting that day’s par-
ticipation excused – generally, any chronic concerns will require official accommodation 
from OSD, and any acute or unexpected issues will require validation from your college’s 
dean of student affairs. Unless the situation is an emergency, you must contact me ahead 
of time. Please prioritize the health of yourself and others: if you have any cold symp-
toms or have been advised to quarantine, please stay home! 

extensions:
If you experience extenuating circumstances (illness, family emergencies etc.) that would 
prevent you from submitting work (quizzes, worksheets) on time, please reach out to Dr. 
Petrie to request an extension. Documentation (From osd or dean of student affairs, as 
described above) may be required. 

Inclusivity:

If Health or  family emergencies result in you 
missing a substantial amount of coursework, 
you may be  eligible for an  “Incomplete”. Per 

UCSD Policy, You must Be in  good standing 
before work is missed to be  eligible.  

Academic integrity:
An Inclusive environment is one where everyone has an equal opportunity to succeed. 
Academic dishonesty (Including, but not limited to: Cheating & plagiarizing) fractures 
The playing field by giving  some students an unfair advantage. Assignments will be 
monitored via Turn-it-in, and students suspected of academic dishonesty will be 

reported the  academic integrity Office and may receive a failing grade

Genome Diversity and Dynamics

What if I have questions about grades? 

for questions about why points were 
taken off, please contact your official IA. 
if you think a grade may have been assigned 

in error or if you have ANY concerns, 
please contact dr. Petrie WITHIN 7 DAYS OF 

GETTING YOUR SCORE BACK.  
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What if I miss an exam?

if you miss an exam, you may be eligible to 
make it up at the triton testing center for 
a limited amount of time (until we release 
the grades). If that time is not sufficient, 

you may be eligible for an incomplete, 
depending on the circumstances.



UCSD
What this course will enable you to do:
LEARNING OUTCOMES aka LO’s
 By the END OF THE COURSE YOU’LL BE ABLE TO:

1. Explain how phenotype = genotype + 
environment + expression 

2. Compare and contrast extant genomes and 
connect to phenotypic differences 

3. Summarize ways genomes change at the 
molecular level and discuss how evolution 
takes advantage of those changes

4 Recognize different levels of genome 
diversity: from within individuals to WITHIN 
communities

5. Relate scale of genomes and genomic data 
to familiar scales

6. Summarize omics technologies: how they 
work and what questions can they answer

7. Interpret omics data to draw conclusions 

8. Evaluate mainstream media reports of 
omics data 

9. Recognize unknowns in genomics

10. Value the power of genomics research 
to answer broadly relevant questions

11. recognize the legacy of scientific racism 
and it’s relationship to modern genomics

Did you know UCSD HAS 
CORE SKILLS for all 

students To MASTER? 
Here are some of them.

Critical Thinking

Information Literacy

Written & Oral

Communication

Quantitative

Reasoning

understand the
correlation of 

structure, function 
and processes

understand 
heredity

Construct 
reasonable 
hypotheses 
to explain 
biological 
phenomena

Recognize the 
interactions 

between
biology and 

society

GOALS FOR 
ALL STUDENTS

use contemporary
biological research

techniques and quantitative 
approaches to analyze 

results

GOALS FOR 
BIO Majors

understand evolution and diversity

Genome Diversity and Dynamics

Where to get help if you have questions? 

Please be sure to watch each lecture. if you didn’t get a chance to have your questions 
via the in-class text, you can ask your questions via piazza or during office hours. Please 
refrain from emailing general content or logistics questions - emails should only be 
used to discuss specific/personal circumstances, and general questions received via 
email may not be answered. 

Letters of recommendation 

due to the extremely high volume of requests I receive, I am only able to write letters 
for students who have earned a’s in TWO classes with me, or who I have worked with 
outside of enrollment as a student in this class. 
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UCSD BIEB 146 Course schedule (Tentative):

week 2. How do we sequence genomes (cont)?
 M - 4/8 QUIZ on week 1 due 9 PM 
 T - 4/9 NExt-Gen Genome sequencing 1 (Illumina) 
 T - 4/9 Section: practice questions from week 1
 H- 4/11 Next-Gen Genome Sequencing 2 (assembly)

Genome
Diversity
In Space

Introduction
&

Key Genomic
methods

Genome diversity 
among things that 

are alive In the 
biosphere today.
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week 3. Extant genome diversity (species)
 M - 4/15 quiz on week 2 due 9PM
 T - 4/16 Annotation & measuring distance
 T - 4/16 Section: annotation activity
 H - 4/18 Building trees

week 4. Extant genome diversity (populations)
 M - 4/22 quiz on week 3 due 9 PM
 T - 4/23 comparative genomics
 T - 4/23 Section: practice Tree building questions
 H - 4/25 human diversity: race, racism, & genomics

week 5. Extant genome diversity (populations)
 M - 4/29 quiz on week 4 due 9PM 
 T- 4/30 GWAS & Scientific bias
 T - 4/30 Section: Midterm review
 H - 5/2 MIDTERM EXAM 9:30-10:50 AM

quizzes are due Mondays at 9PM (Quizzes open 
30 hours earlier, at 3PM on Sundays) 

week 1. How do we sequence genomes?
 S - 3/31 “Quiz 1” (survey) opens, Due Friday 9PM
 T - 4/2 Introduction to genomes and course 
 T - 4/2 Section: no section today
 H - 4/4 Old-School Genome sequencing

midterm!



UCSD BIEB 146 Course schedule (Tentative):

week 6. Extant genome diversity (communities)
 M - 5/6 No quiz 
 T- 5/7 ancestry v. race: historic legacy & future   
 T- 5/7 Section: Sci Com Activity (due 5/17)
 H - 5/9 Population diversity and conservation 

week 7. Genome dynamics over short time scales
 M - 5/13 QUIZ on week 5 & 6 due 9 PM
 T- 5/14 metagenomes in the environment and health
 T - 5/14 SEction: review midterm (cont. work on scicom)
 H - 5/16 plastic responses and RNA-seq 1 

week 8. genome dynamics over Short time scales
 M - 5/20 quiz on week 7 due 9 PM
 T - 5/21 Plastic responses and RNA-SEQ 2
 T - 5/21 Section: practice questions from week 7
 H - 5/23 epigenetics

week 9. Genome dynamics over Medium & long time scales
 T - 5/28 Development, stem-cells, differentiation
 T - 5/28 quiz on week 8 due 6 PM TuES (5/27 holiday)
 T - 5/28 SEction: discuss epigenetics paper
 H - 5/30 Mech. of Genome evoluton - de novo genes

week 10. genome dynamics in multicellular organisms
 M- 6/3 Quiz on week 9 due 9 PM
 T - 6/4  Evolution of multicellularity / evo-dev
 T - 6/5 Section: Q&A review for final
 H - 6/6 evolution of cancer & personalized medicine

Long-term Dynamics: 
Changes in the 

Genotype  itself

Final!

Genome
Diversity
In Time

Cumulative Final exam:
Tuesday

6/11 8-11 AM

Short-term Dynamics:
changes in the
“expressed” 

Genome

Final & midterm will be in-person. No 
calculators are permitted, but you can 

bring a single-sided sheet (8.5 x 11 
inches) of notes with you. 
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