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MASTER OF BIOTECHNOLOGY 
UNIVERSITY OF TORONTO MISSISSAUGA 

 

BTC1710H – Biomaterials & Protein Chemistry Theory 
 

Course Outline (Summer, 2022) 

 
 
 
Class Location: If needed, Online (Zoom); https://utoronto.zoom.us/j/92846803762 

 (No Passcode) 

Class Times: Mon, Wed & Fri, MN-3100 (9:00-10:30AM); Tue, Thu MN-3190 (5:00-6:30PM) 

Instructor: Scott Prosser 
Office Location: Davis Building, Room 4052 (DV-4052) 

Office Hours: Will respond to emails within 24 hours. We can meet via Zoom if we 
cannot solve the problem through email. 

Contact: (905) 828-3802 (for critical matters) 
 scott.prosser@utoronto.ca 

Course Description 

This course is designed to enable students to gain a more in-depth appreciation and 
understanding of the application of materials science and protein chemistry to the field of 
biotechnology. We delve into advanced drug delivery and therapeutic strategies, 
biomaterials in medicine, pharmacology and drug discovery. We will also evaluate new 
disruptive technologies as case studies for life science biotechnology students. 

Course Objectives 

The purpose of this course is to discuss current concepts of chemistry, structural 
biochemistry, and microbiology as they apply to drug discovery and biotechnology. 
Modern drug discovery is being driven by AI, robotics, and multiplexing of drug discovery 
methods. Whereas in 2010 we were beginning to understand the genome and proteome, 
we have now reached a point where we can contemplate the entire interactome. We’ll 
discuss methods that are now becoming available which will have a significant impact on 
the drug discovery process. This will be discussed in the context of GPCRs and 
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COVID-19. GPCRs still constitute nearly 40% of all drug targets and as such are a 
representative class of proteins which merit close scrutiny. At the same time, biotech 
companies are re-inventing themselves during the current pandemic. We’ll also delve 
into side topics—metabolomics, drug delivery, functional foods, and tissue engineering. 
All of these fields are important. Many of these topics were chosen because they 
represent huge opportunities for budding entrepreneurs and young scientists (i.e., you). 

Reading Materials 

No textbook is required for the class. Pre-read materials will be posted on Quercus to 
introduce the materials and to provide additional context for class discussion, individual 
and group presentations and subject review. 

Marking Scheme 

The breakdown of the grade for the course will be as follows: 

In-Class Questions  ..................................................  15% 
Presentation  .............................................................  25% 
Critique  ....................................................................  15% 
Final Exam  ...............................................................  30% (12-Aug) 
Final Written Team Essay (5 pages)  .......................  15% (Due Wed, 11-Aug) 
TOTAL  .....................................................................  100% 

* Individual mark; all other components are team marks. 

Course Philosophy 

The biotech industry places a large emphasis on group dynamics. Therefore, you will 
operate in your groups throughout the course to accustom you to this environment. Oral 
presentations will be a group effort. I hope to see a coherent presentation, where each 
presenter understands the material presented by the group. 
Your presentations will be marked according to: 

1. Scientific detail and rigor in your presentation (25%); 
2. Communication and clarity (25%); 
3. Thesis and significance (25%); 
4. Answers to questions and discussion (25%). 

I suggest you attach a 2-to-3-page executive summary to your presentation. In science, 
we are guided by hypotheses and experiment. A good talk will, of course, present data 
and results, but will also illustrate an overarching idea in the form of a hypothesis which 
should emphasize your own take on the significance of the data/technology/ideas you 
are presenting. Even though your group won’t be conducting experiments you can use 
evidence from the literature to support your ideas and positions. For example, your 
hypothesis may be your own perspective on the prospects of a new technology or result, 
or the challenges in implementing such an idea in a biotechnology context. 

Oral Seminars 

Your group will give one presentation and one critique, beginning 8-Aug. The 
presentation will be 20-30 minutes in length with the expectation that you will lead the 
class with 10 minutes of discussion. The topics will largely be driven from preliminary 
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lectures which will focus on disruptive technologies. Each team will be responsible for 
leading a case presentation on their primary assigned topic and leading a debate 
(critique) through questions and a 10-minute presentation on a secondary topic. The 
goal in the latter case is to identify flaws or weaknesses in your opposing team’s ideas. 
As graduate students, you should always place an emphasis on teaching the material 
but also viewing the material as a commercial opportunity. Each talk will have an 
introductory scientific component and a technology pitch. 
Disruptive technologies: In each case below, you should provide a current overview of 
the field and put forward an opinion for specific opportunities with a 5-10 year outlook. 
1) Personalized Vaccines for Cancer Therapy. This technology is transformative yet 

complex. How can some of the complexity and challenges with low throughput, time 
to delivery, and efficacy be overcome? 

2) Immune checkpoint blockade therapy for cancer. ICB therapy is a 20 year-old 
field and has shown striking success with melanomas and small cell lung cancers. 
Where can this field go? How can it be improved? Focus on potential disruptive 
innovations 

3) Big Data & Cancer. The DepMap initiative (https://depmap.org/portal/) uses 
genomics approaches, to map the interrelatedness of signal responses to mutations 
and therapies. Via RNA interference (RNAi) and CRISPR/Cas9 loss-of-function 
gene-editing strategies, thousands of cancer cell lines and genes have been studied 
for survival, mutation, copy number variation, expression, and methylation profiles. 
The DepMap initiative also supports the repurposing of non-oncologic drugs by 
performing chemical perturbation viability screening. Provide an overview of this 
technology and a perspective of AI in functional genomics of the future. Try to 
identify near-term opportunities. 

4) Nanobodies in Medicine & Pharmacology. Nanobodies represent the VHH domain 
from conventional antibodies. Their remarkable 15 kDa size (in contrast to 
conventional mAbs which are an order of magnitude heavier) creates new 
opportunities for next-generation therapeutics and next-generation biosensors. 
Provide an overview but focus on areas where you believe the greatest translational 
results can be realized. 

5) CRISPR gene editing is a revolution in the making for gene therapy. Using 
CRISPR/CAS-12 and CRISPR/CAS-13 gene editing technology it has been 
demonstrated that rapid viral detection can be inexpensively obtained at remote 
sites with a reliability rivaling or exceeding RT-PCR on a timescale less than an hour. 
Where will this rapid detection technology go? What are the opportunities for point-
of-care detection? 

6) DNA nanotechnology has evolved to a point where drug delivery will be 
revolutionized. This will have implications in every domain of pharmacology, 
neutraceuticals, immune therapy, vaccine technology, and cancer therapy. While 
largely academic, many of the advances could soon be realized in clinic. As an 
example, we have witnessed how liposomal and PEG delivery technology quickly 
revolutionized mRNA vaccines. Try to drill down on specific opportunities which you 
feel could represent a key new opportunity. 

7) Drug delivery technology/adjuvant therapy/Alteration of gut microbiota etc in 
Crohn's disease and irritable bowel syndrome. Crohn's disease, and ulcerative 
colitis, diverticulosis, irritable bowel syndrome afflict nearly 1 in 50 adults. There are 
many potentially transformative technologies although their application in the clinic 
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has not been realized. Choose technologies which you feel are most promising and 
provide a path forward for entry into the clinic. 

The Critique. 
Each team will be assigned a main topic to present (above) and a second topic to 
critique. The format of the critique will involve 5-10 minutes of questions to the 
primary team followed by a 10 minute critique of the field. Your goal is to identify 
potential weaknesses or barriers to the technology. It’s something we have to do as 
scientists and it’s good practice to see these things in advance rather than after the 
trial J. 

Final Written Essay 

The essay should be analytical in nature. Don’t simply give an overview of an approach 
or application but make sure you include an analysis. The essay text can be no more 
than 5 pages using a 1.5 line spacing. Use a 1-inch margin on all sides and a 12-point 
Times Roman font. References must be included as superscripts in the text body. 
Figures may be added at the end of the essay and do not count toward the total page 
count. Include a title page. A copy of your essay must be handed in electronically on 
Quercus. Do your best to write the essay in your own words. 
Typically, the essay should include: 

1. Introduction – Define the problem or technology discussed and place it in a 
current context 

2. Define the idea or thesis of the essay 
3. Background – review material relevant to your application 
4. Current results and business model 
5. Conclusion and perspective of future trends 

Final Essay Mark Breakdown: 
1. 33% grammar (spelling, sentence and paragraph structure, flow) 
2. 33% technical content (details, references, figures) 
3. 33% thesis arguments.  
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 SCHEDULE OF ACTIVITIES 

Date & Time Topic 

Week 1: Disruptive Technologies 

Monday 11-Jul Introduction to GPCRs  

Tuesday 12-Jul Fragment-based Drug Discovery & Bitopic Ligands. 
Next generation drugs? 

Wednesday 13-Jul GPCRs & Nanobodies 

Thursday 14-Jul Advancing Nanobodies in GPCR drug discovery 

Friday 15 Jul Cancer Vaccines & Checkpoint Inhibitors 

Week 2: Disruptive & Current Technologies 

Monday, 18-Jul SARS & Rapid Detection Technologies   

Tuesday, 19-Jul Drug Delivery (I) 

Wednesday, 20-Jul Drug Delivery (II) 

Thursday, 21-Jul Mass-Spec Proteomics (I) 

Friday, 22-Jul Mass-Spec Proteomics (II) 

Week 3: Local Biotech Advances & business models 

Monday, 25-Jul Leveraging cannabinoids in Biotech. Kare Chemical 
technologies (I)  

Tuesday, 26-Jul Kare Chemical technologies (II) 

Wednesday, 27-Jul Wound dressings (I) 

Thursday, 28-Jul Wound dressings (II) 

Friday, 29-Jul Zoom link: 92846803762 Kisoji Biotech. Single Domain Antibodies 

Week 4: Core technologies 

Monday, 2-Aug 2022: Holiday – No Class 

Tuesday, 2-Aug Metabolomics (I) 

Wed, 3-Aug, Metabolomics (II) 
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Date & Time Topic 

Thursday, 4-Aug MPro/COVID Drug Discovery & Proteome (I) 

Friday, 5-Aug MPro/COVID Drug Discovery & Proteome (II) 

Week 5: Student Presentations 

Monday, 8-Aug Teams 1 & 2 

Tuesday, 9-Aug Teams 3 & 4 

Wednesday Teams 5 & 6 

Thursday, 4-Aug Team 7 

Friday, 5-Aug Final in class Exam 

Conduct of Classes 

Full attendance, preparation and participation are required for all in-class sessions and 
group work. We recognize that there may be valid reasons of illness and other major 
circumstances which prevent full attendance. Due to the condensed nature of the course 
material any absence could seriously impact on your ability to satisfy the program 
requirements. We ask that you phone or email the instructor in advance and upon your 
return, provide the instructor with written documentation supporting the reason for your 
absence. 

Expectation for Online Courses 

Students are expected to display tolerance and respect in all communication. 
Communicate with others the same way you would in a traditional classroom. Comments 
and language should be respectful and appropriate for a university community. All 
comments should also follow acceptable grammar and spelling. 
Students in an online course will login as requested by the instructor. Maintaining a 
professional appearance and attire throughout the duration of the online classes is 
required. 
Online students must be self-starters and have the maturity and motivation to work 
independently. It is recommended to use time wisely, be organized, self-directed and be 
willing to use new modes of communication and learning. Students in online classes 
must follow the timetable of the class strictly. Although it is an online class, it is still a 
classroom session and punctuality is a must.  It is important to put in the needed time for 
classes, read all the required course material carefully, and actively participate in online 
class activities.  
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Procedures & Rules 

Assignment Due Dates: 
All assignments are due by 8:00 PM on the assigned date as outlined in this syllabus. 
Any updates to the Course Outline will be announced to the class and posted on 
Quercus. Assignments are to be submitted to the specified location (peer email, 
Quercus) in the specified format (MSWord, PDF). Late penalties equal to 5% per day 
(24-hour period) will be deducted from the value of the assignment until it is submitted. 

Final Essay Due Dates: 
A copy of your essay must be handed in electronically on Quercus. Late penalties equal 
to 5% per day (24-hour period) will be deducted from the value of the essay until it is 
submitted. 

Recording: 
Students are permitted to record lectures as a form of notetaking for personal use. The 
lectures are the intellectual property of the instructor or presenters, and the recordings 
must respect this. More specifically, students are not to upload the recordings to a 
shared drive, folder or hosted platform such as YouTube or Facebook, nor publish an 
instructor’s or peer’s notes to a website or sell them.  

Re-marking: 
Requests for remarking will be entertained. This may result in a higher or a lower grade 
than that initially given. Requests for remarks are to be provided to the professor within 
one week of receipt of the grade and each request is to be accompanied by a written 
explanation (up to one page) from the student outlining why he/she believes the paper is 
worthy of a higher grade. 

Missed Assignments/Tests: 
In the event a student fails to submit an assignment or misses the final exam due to 
illness or domestic tragedy, the student must contact the professor and submit a 
completed University of Toronto official “Student Medical Certificate” (available at: 
http://www.utm.utoronto.ca/access/medcert.pdf indicating type of illness and date of 
illness (or other applicable documentation for domestic situations) to the MBiotech office 
within 48 hours of the due/test date, if possible. 

Academic Misconduct: 
Students agree that by taking this course all required papers may be subject to 
submission for textual similarity review to Turnitin.com for the detection of plagiarism. All 
submitted papers will be included as source documents in the Turnitin.com reference 
database solely for the purpose of detecting plagiarism of such papers. The terms that 
apply to the University’s use of the Turnitin.com service are described on the 
Turnitin.com web site. 
As a student you are responsible for: 

1. Ensuring that you have a valid UofT e-mail address that is properly entered in the 
ROSI system. 

2. Checking your UofT e-mail account on a regular basis. 



 

BTC1710H Biomaterials & Protein Chemistry Theory Page 9 of 9 
 

Standard of Conduct in this Course: 
As this course is part of a professional graduate degree program, it will be run in a 
manner consistent with the world of business. For example: 

1. Be on time for class. 
2. Be prepared for class (i.e., homework) and be prepared to participate. 
3. Cell phones, pagers, etc. turned off, except as required in the course. 
4. Respect the learning opportunities of others. Contribute to your own learning and 

also to the learning of others. 
5. Be engaged, ask questions and also, have some fun. 


