
 

Course Description: 
In the past twenty years, genome 
sequencing has gone from dream to 
reality. In fact, soon you may even 
have access to your very own 
genome sequence! But although we 
may have the book, we are still a 
long way from understanding what 
it all means. The recent 
development of precise genome 
editing has given researchers a 
powerful new tool with which to 
probe the mysteries of the genome 
and even the potential to 
manipulate and augment life. Do 
you want to know what lies ahead in 
this new genomic era? 
In this course you will delve into the 
genome, learn about its structure 
and organisation and compare the 
different approaches used to 

modify the genetic code. As part of 
the course’s hands on approach to 
learning you will undertake a 
genomic analysis to identify 
mutations associated with a genetic 
trait. You will also learn to critically 
read scientific papers and 
experience the peer review process, 
providing you with the skills needed 
to take control of your own learning, 
and follow your own scientific 
curiosities. 
Genome sequencing and genome 
editing is becoming the foundation 
of our interaction with the living 
world, from medicine and health 
care to agriculture or ecology. For 
this reason, understanding the 
power and limitations of these new 
technologies is of great importance. 
Whether your future is as a research 

scientist, in policy development or 
as a scientifically informed citizen, 
this course has something for you. 
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Course at a glance 

Class load: 
• 2 x 1 ½ hr lectures per 

week 
• Weekly section – 1 hr 
• 2 x 3 hr labs most weeks 
Assessment: 
• Pre-class quizzes 
• Weekly problem sets 
• Major assignment 
• Lab report: Paper format  
• Final exam 
Requirements: 
• MCB 101, or 
• Biology 101 
 

	

Contact information:      Course Resources: 
Dr Andrew Lloyd – andrew.lloyd@university.edu   www.coursewebsite.university.edu 
Room 101 Biology Building      Andrew’s Office Hours: 2-4pm Mondays 
Ph: +1 234 567 8910 



Assessment: 
Pre-lecture Quizzes & Section 
Participation (15%) 
Prior to every lecture you will 
complete a short online quiz 
answering questions on your pre-
readings. Covering some material 
in this way will free up time to have 
a more interactive lecture 
experience. You will also have 
weekly sections in which you will 
explore the material covered during 
lecture in a smaller group setting. 
This is your chance to ask questions 
and discuss ideas with an instructor 
and your classmates. You will be 

awarded a participation mark 
reflecting your contributions. 
Weekly Problem Sets (20%) 
Each week you will complete a 
problem set covering the previous 
week’s material. This will provide 
you with a regular update on your 
progress and let you know what 
areas to focus on for further study. 
Major Assignment (15%) 
The major assignment will provide 
you with a chance to research an 
area of your own interest. You will 
critically read a primary research 
paper (and several related papers) 
and communicate the main 

findings to a general audience. This 
is also a chance to be creative, you 
might choose to present the 
findings in a “News & Views” article, 
a short movie, a podcast or come 
up with your own unique way to 
communicate the ideas. 
Lab: Report and Peer Review 
(20%) 
One of the best ways to learn is by 
doing, and you will get the 
opportunity for this during lab. 
Part wet lab part computer lab, you 
will put what you have learned in 
lecture into practice. This will also 
be a chance to experience life as a 
real scientist as your final paper 
goes through the “peer-review” 
process and you review the papers 
of your peers. 
Exams (30%) 
The final component of assessment 
will be the final exa m. This will be a 
chance to showcase your ability to 
translate what we have learned in 
class into new contexts.

Week Unit Topic Assessment 
1 Genes 

and 
Genomes 

What is a gene?  
 Genome organisation  

2 Epigenetics  

 Inheritance: chromosomes & Meiosis PSet 1 due 
3 Recombination  
  PSet 2 due 

4 Forward 
and 

Reverse 
Genetics 

DNA damage & repair   
 Traditional genetic modification PSet 3 due 

5 Genome editing (CRISPR) Paper overview due 

 Ethical considerations PSet 4 due 
6 Forward genetics - Mutagenesis  

 Complementation - epistasis PSet 5 due 
7 Genomics Modern Genomics   
 Epigenome and Transcriptome PSet 6 due 

8 Genotype to Phenotype  
 Genomic diversity – Pan-genomics PSet 7 due 

9 QTL mapping Major Assign. due 
 GWAS PSet 8 due 

	

Learning Goals and Objectives 
By the end of this course you will be able to: 
• Compare and contrast the ways researchers can modify 

genomes, and explain how modifying genomes helps us to 
understand their function.  

• Use a common genomic analysis to identify genetic variation 
associated with a trait. 

• Explain the different ways researchers identify regions of 
genomes under selection and identify when a particular 
approach is appropriate. 

• Be able to critically read, interpret and summarize scientific 
papers. 

 
 

A complete 
printout of the 

human genome. 



 

Expectations: 
Getting the most out of this course 
will require a curious mind, a love of 
science, and respect and generosity 
with your peers. You will be 
expected to contribute to 
questions and discussions in 
section and lecture and to fully 
engage with the material. 

This course will also require 
honesty and integrity in your 
intellectual output. Being an 
effective learner or researcher 
depends on the ability to trust the 
integrity of work submitted 
whether that’s a problem set, or a 
scientific research paper. An 
atmosphere of mutual trust 

fosters free exchange of ideas and 
enables dynamic and creative 
output. 
It is expected that all work that you 
submit will be your own, and that 
where appropriate, sources are 
used and cited correctly. A full 
explanation on expected citation 
use, with additional resources, is 
available here. Plagiarism is a 
serious problem in the academic 
world and is taken equally serious in 
this course; zero credit will be given 
for work that is found to be 
plagiarized. You can read the 
university’s full plagiarism policy 
here. 

Our Commitment: 

We expect a lot from you in this 
course and in return we make a 
commitment to create a course 
that engages you, challenges you 
and pushes you to see the 
possibilities this new era entails. 
While it is possible to complete this 
course interacting with it at a 
surface level, we will strive to make 
room for your own interests and 
help you to dive deeper to develop 
the skills you need as a future 
scientist. 
We will provide strong support for 
you during the course through 
office hours, additional meetings 
and email support.

 

10 Evolution 
 

Genome evolution  

 Phylogenetics PSet 9 due 
11 Population genetics 1 Lab report due 
 Population genetics 2 PSet 10 due 

12 Signatures of selection Peer review due 
 Comparative genomics PSet 11 due 

13 The Future  Final lab report due 
  PSet 12 due 

	
	

The	nematode	
C.	elegans	was	the		
first	animal	to	have	
it’s	genome	sequenced.	

	

Need some help? 

Falling behind, or having 
difficulties with an assignment? 
There’s plenty of help available.. 
• First port of call should be 

your section leader; they can 
answer most questions and if 
not, they’ll point you in the 
right direction. 

• I will hold office hours once a 
week and can be contacted 
anytime via email. I will 
usually respond to emails 
within 24 hrs. 

• For written assignments the 
University Writing Center 
provides great support. 

• Similarly, for math/stats see 
the University Math Center.  

 

Mouse	Eared	Cress	(A.	thaliana)	was	the	
first	plant	to	have	its	genome	sequenced.	

	

Accommodations 

If you have a disability (physical or intellectual) and require 
accommodations made in order to undertake this course; 
contact me at the beginning of semester so that we can make 
arrangements. 
 


