
Introduction to Medical Bioinformatics

MBI 3100A

1 Course information

Course description

Medical bioinformatics is the computational analysis of biological data, such as genome sequences,
to solve problems in the clinical and biomedical sciences. The modern biomedical laboratory
can now routinely generate the data volume equivalent of the Human Genome Project overnight.
While access to powerful lab technologies is revolutionizing our understanding of human diseases,
progress is limited by the growing gap between these technologies and our capacity for processing
the massive data sets that they produce.

This is an introductory course that will cover general topics in medical bioinformatics, includ-
ing public databases, bioinformatic data formats, sequence comparison and alignment, and next-
generation sequence processing. The practical lab component of the course will introduce students
to the command line interface, working within the Linux filesystem, and basic concepts in utilizing
open source assets, batch processing and the implementation of bioinformatic workflows.

This course places a strong emphasis on learning to run bioinformatic software, to understand the
underlying methods, and to critically assess and interpret the results of bioinformatic analyses. It
does not require any prior experience with computer programming; however, students are expected
to adapt to working in a command-line computing environment (i.e., Linux, bash).

Prerequisites:

Biology 2581A/B; one of Biology 2244A/B, Statistical Sciences 2244A/B or Statistical Sciences
2858A/B.
Pre-or Corequisite(s): Statistical Sciences 2857A/B (note: special permission will be granted to
waive this requirement).

Antirequisites:

Computer Science 4461A/B

LATEX compiled on September 7, 2021 1



Learning outcomes:

Students will:

1. be able to articulate a basic definition of bioinformatics and its role in medical sciences

2. be familiar with how to compare genetic sequences to infer homology

3. know how to securely access and work within a remote UNIX/Linux server

4. be able to select the most appropriate BLAST+ tool for a given problem, and run this analysis
online, or locally with a custom database

5. be familiar with standard bioinformatic data formats and how to convert from one format to
another

6. learn how to read and evaluate a next-generation sequence data set (e.g., FASTQ)

7. be able to assess the quality of a multiple sequence alignment, and identify problematic
features.

8. understand the basic concept of reference-based mapping and how to use mapping software

9. understand the problem of multiple comparisons in the context of genomics, and to apply
simple methods to control for the false discovery rate

10. be able to define metagenomics, epigenomics and transcriptomics, to explain their respective
roles in understanding human disease, and to perform simple analyses with these data.

Enrollment:

This course is open to all students who have completed the prerequisite courses – however, students
enrolled in the Medical Bioinformatics module will have priority enrollment. Enrollment will be
capped at 60 students.

2 Instructor information

Dr. Art Poon apoon42@uwo.ca Main campus, Health Science
Addition 422

Dr. Parisa Shooshtari pshoosh@uwo.ca Children’s Health Research
Institute, A5-144

Dr. Greg Gloor ggloor@uwo.ca Main campus, MSB 342C

Dr. Christina Castellani christina.castellani@schulich.uwo.ca Main campus, DSB 4011A
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3 Course schedule

Lectures will be held on Wednesdays from 2:30pm to 4:30pm. Practical lab sessions will be held
on Thursdays from 2:30pm to 4:30pm.

Month Day Class Topic Instructor
September 8 Lecture Introduction. What is medical bioinformatics? The

history of Genbank.
AP

9 Practical The command line (remote computing with ssh; the
UNIX filesystem).

AP

15 Lecture Bioinformatic data formats (FASTA, FASTQ).
Quality scores.

AP

16 Practical Converting formats with Biopython.SeqIO. AP
22 Lecture Sequence comparison. Scoring matrices and

BLAST.
AP

23 Practical AP
29 Lecture Sequence alignment (pairwise and progressive

methods).
AP

30 Practical AP
October 6 Lecture Genetic distances. AP

7 Practical AP
13 Lecture Neighbor-joining trees. AP
14 Practical AP
20 Lecture Reference-based mapping. CC
21 Practical CC
27 Lecture Genome annotation. Gene prediction. PS
28 Practical PS

November 3 FALL READING WEEK
4 FALL READING WEEK
10 Lecture Genome-wide association studies (GWAS). False

discovery rates.
PS

11 Practical PS
17 Lecture Metagenomics GG
18 Practical GG
24 Lecture Epigenomics CC
25 Practical CC

December 1 Lecture Transcriptomics GG
2 Practical GG
8 Lecture Course wrap-up and review. Deadline for term

projects.
GG
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Assessment

Practical/lab assignments (60%):

Each week, students will remotely access a server running a Linux virtual machine and work
through a practical exercise, using different programs to process the provided data sets. Having all
students use the same remote computing environment will avoid problems installing software and
disparities in access to high-performance computing hardware – instead, students will only need a
network connection.

Term project (20%):

Students will be given a data set to which they will be asked to apply a number of bioinformatic
methods for processing and analysis. They will be required to write a short report describing their
methodology, and summarizing their results. Students are expected to work independently, and
may be assigned different data and asked to perform different analyses.

Reports will be due on the last day of class (Dec 8, 2021).

Oral examination (20%):

Students will be assessed individually by course instructors on their basic comprehension of class
material.

Late or missed evaluations

• All assignments are due at 11:55pm EST unless otherwise specified.

• Written assignments will be submitted to Turnitin.

• After an assessment is returned, students should wait 24 hours to digest feedback before
contacting their evaluator; to ensure a timely response, reach out within 7 days.

• Late assessments without self-reported absences or accommodation will be subject to a late
penalty per 10% day, unless specified otherwise by the instructor.

• Late assessments with self-reported absences or accommodation should be submitted within
24 hours of the end of the self-report or accommodation period.

• An assessment cannot be submitted after it has been returned to the class.
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Health and Safety

Masking guidelines

Students are expected to wear triple layer, non-medical masks at all times in the classroom as per
University policy and public health directives. Students who are unable to wear a mask must seek
formal accommodation through Western Accessible Education, and present medical documenta-
tion.

Students are not permitted to eat or drink while in class to ensure masks stay in place. Students
will be able to eat and drink outside of the classroom during scheduled breaks. Students unwilling
to wear a mask as stipulated by Western policy and public health directives will be referred to the
Dean, and such actions will be considered a violation of the student Code of Conduct.

Course absences due to daily COVID screening

Missed assessments (e.g., presentations, essays, exams) require formal academic considerations,
typically self-reported absences and/or acacdemic counselling. Methods for dealing with missed
work and course content are at the discretion of the instructor(s). Students should be aware that
some learning outcomes cannot be easily made up and may need to be completed in a subsequent
year.

Students who demonstrate a pattern of routinely missing coursework due to self-reported COVID
symptoms, and therefore do not demonstrate mastery of the learning outcomes of the course, will
not receive credit for the course.

Contengency plan

In the event of a COVID-19 resurgence during the course that necessitates the course delivery
moving away from face-to-face interaction, all remaining course content will be delivered entirely
online, either synchronously (i.e., at the times indicated in the timetable) or asynchronously (e.g.,
posted on OWL for students to view at their convenience). The grading scheme will not change.
Any remaining assessments will also be conducted online as determined by the course instructor.
In the event that online learning is required, a stable internet connection with working microphone
and webcam will be required.
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