
BIOL485/523/631 - WINTER 2022 AASHIQ KACHROO COURSE OUTLINE

Instructor: Dr. Aashiq Kachroo, Assistant professor and Tier 2 Canada Research Chair in 
Systems and Synthetic Biology. Department of Biology, Center for Applied Synthetic Biology, 
Concordia University.  
Twitter: @Aashiq_Kachroo & @Kachroo_Lab 

About me:  
I am a faculty member in the Department of Biology and Center for Applied Synthetic Biology 
at Concordia University. I have a broad background in genetics and evolution with specific 
training and expertise in systems biology approaches and technology development. The 
long-term goal of my research program is to understand the evolutionary principles 
governing the conservation of gene function across deeply diverged organisms like humans 
and yeast. Yeast is the most well-studied organism on the planet. We systematically humanize 
yeast to discover principles that allow swappability and simultaneously engineer yeast with 
critical human processes involved in disease such that yeast are more human-like at the 
molecular level.  Website: http://www.kachroolab.org 

Description:  
This course presents an overview of current biotechnological techniques, including 
recombinant DNA technique, plant tissue culture, and plant transformation. We will discuss 
novel genome editing tools with an emphasis to engineer genetically modified organisms 
(GMOs) in agriculture as well as the issues/challenges of their applications in crop production. 
The course uses original research articles as the primary reading material and enhances the 
students’ skills in the use and analysis of primary literature. 

Prerequisite: BIOL 367 with B or above 

Course structure: Each week, the part of the lecture on Thursday introduces an area of 
plant genetics, plant genetic or genome editing techniques or at least one genetic/
biotechnological approach. At least one recent article will be covered in the second part of 
the lecture to cover our current understanding of that problem and research approaches used 
at the forefront of the field. We will also see how modern techniques are allowing genetic 
analyses in plants as a whole or in plant cell lines. These technologies have a potential to 
improve the quality and quantity of food sources for better nutrition and sustainability. 

Zoom link for Lectures:  
  

 

Course material: We will be using the TopHat (www.tophat.com) classroom response 
system in class for lectures, quizzes, attendance etc. You will be able to submit answers to in-
class questions and I will take attendance via Apple or Android smartphones and tablets, 
laptops, or via text message (SMS). You can register for Top Hat here (https://app.tophat.com/
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4. All exams are on TopHat. 
5. Re-grade policy: You are responsible for ensuring that your grades reflect the scores that 

you have secured, and that the points on your quizzes have been added correctly. If you 
find a mistake, please see me immediately. If you take issue with how your fellowship 
proposals or presentations were graded, please submit a sheet explaining why you 
deserve more points. Re-grade application should be submitted within ONE WEEK after 
the grades have been provided to you.  

6. Submissions of the Fellowship Proposal should be done as e-files directly to google drive 
folder, at the latest, on the day following the deadline. The penalty for late submission: 
10% of the assignment score/day. 

7. The take-home project will focus on your understanding of plant genomes. How would 
you obtain the information about a specific plant gene? What is the pattern of expression 
of this gene in plants? If you want to clone this gene for expression in bacteria, what 
would your approach be? Is it an essential gene in plants? Can you create a knockout line 
of this gene in plants? How would you do that using CRISPR-Cas9? And finally, what is 
your overall interest in this gene or set of genes. The project can be linked to the 
fellowship proposal that will be due (TBA). 

Quiz policy: All quizzes will be open book. Avoid any unethical behavior during the entire 
course particularly during exams.  

Class Attendance: Attendance at lecture and discussion sections is strongly encouraged, 
particularly if you would like to do well in the course. I will use TopHat to check your 
attendance. Please remember attendance along with several in-class quizzes correspond to 
10% of your grade.  

Class Conduct: Be considerate of others! Any distracting behavior (unnecessary talking, 
texting, web surfing) is not acceptable in the class. You are free to leave the class and do so 
outside! 

Academic Integrity: Ethical conduct is expected at all times. Unethical conduct (cheating 
on exams, quizzes, etc.) may result in an automatic failing grade in the course and/or 
academic probation. Please see the Concordia U policy here (https://www.concordia.ca/
students/academic-integrity/offences.html). 

Students with Disabilities: All procedures outlined here (http://www.concordia.ca/
students/accessibility.html) and here (http://www.concordia.ca/content/dam/common/docs/
policies/official-policies/PRVPAA-14.pdf ) will be followed in this course. Please provide proper 
documentation at the beginning of the semester. 

Software:We will use benhcling (https://www.benchling.com) to learn about DNA, RNA and 
protein sequences. Our online benching project is active (BIOL485, Concordia University, 
Montreal, Canada). Invites will be sent soon. 
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