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Francis Mayer
M
Degree: Recent MASc graduate
Institution: UBC
Department: Chemical and Biological Engineering
Field of Research: Astronautical chemical engineering

Quick Summary of Research
I am a recent UBC graduate in chemical engineering (MASc) with an interest in astronautic. It is
my second-year mentoring and last year I focused specifically on electrochemical engineering on
Mars. This year I want to go broader, so I am open to any project relating to chemical engineering
outside of Earth’s atmosphere.
I am currently part of the undergraduate engineering student team UBC Mars Colony, working
on the Sabatier propellant plant project. This project involves the design of a chemical plant that
would be able to produce a methane/oxygen rocket fuel mixture from the raw material present
on Mars. During my undergraduate degree, I specialized in Petroleum engineering, and during
my Master’s degree, I focused on electrochemical engineering. My MASc project centered
around carbon dioxide electroreduction to formate. Additionally, I have a good knowledge base
on RnD and astronautics.

Plan For Mentees
I am open to any project concerned with man-made chemical/biological systems outside of
Earth’s atmosphere (space, planets, asteroids, etc.). I can help you come up with a relevant
project or let you choose from a list of premade projects. Alternatively, if you already have an
idea for a project, just write it in your application.

1

The project’s deliverable will include a literature review and a proposed theoretical experiment.
It may also include process flow diagrams, process flow simulations, and CAD drawings if the
project calls for it. However, my mentoring will be provided entirely online.
There are three main fields of application of chemical engineering in astronautics: life support
systems, in-situ resource utilization, and energy generation. Terraforming and geoengineering
relate more to astrogeology than chemical engineering, hence were omitted. Life support system
encompass all the apparatus involved in maintaining living organisms, be it humans, plants,
microbes, or others. In-situ resource utilization is concerned with transforming the raw materials
available into a useful product, such as oxygen, metal tool, or rocket propellant. Energy
generation is about harvesting net usable power, and it includes solar thermal engines,
geothermal energy extraction, and energy storage systems. Examples of projects for each field
could go as follow: supporting human life under Europa’s ice sheet, processing of lunar regolith
into steel, and orbital solar thermal electricity generation.
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Citations:
https://www.sciencedirect.com/science/article/abs/pii/S0273117799009552
https://ascelibrary.org/doi/full/10.1061/(ASCE)08931321(2008)21%3A2(91)?casa_token=uK1EANmPiN8AAAAA%3AdoOIjfHhc1qoRN3vcT7pMU5WNrdiULFmDaO7yfuYHHhuNXCwjiKmSDNvjHaeAjk2OPH
YXheNuI
https://www.sciencedirect.com/science/article/pii/S0032063312001821?casa_token=9FM
SiyAKiNwAAAAA:qLSNBCag_QRu5ts2hgcPjpD29ZMeONV6AwPrrEyzXsWID74yShaZFK
C8ZaoxeZmZ7vIAiEUHnE8
Keywords: Space, Chemistry
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Zeen Ji
M
Degree: Masters
Institution: UBC
Department: Mechanical engineering
Field of Research: 5-axes CNC, Control system

Quick Summary of Research
I am a 2nd year MASc student in mechanical engineering. My research is about 5-axes CNC
machine. 5-axes machine consists of 5 degrees of freedom (DOF) of servo system and a spindle
(motor) mounted with cutting tool. In machining or metal-cutting process, workpiece (i.e., metal) is
cut into the desired geometry by changing the position of the workpiece with the 5-axes servo
system while cutting with the rotating cutting tool. My research mainly focuses on the monitoring
of torque existed on the tool during machining. The research is very interdisciplinary and heavily
relies on control theory and machine learning. Control theory is a subject that is built to
manipulate the input a ‘system’ to get our desired output. ‘System’, from my perspective,
represents everything in the world with inputs and outputs (e.g., drones, cars). In my research, the
system is servo and spindle system.

Plan For Mentees
I have experience in 5-axes CNC and proficient in control theory. Mentees who are interested in
control theory/machining technology can do research with me. It will never be problematic for
REX students to come up with their own ‘system’. I can give advice on how to model and then
shape the system to what is desired using a controller. It is also possible to just focus on the
control and modelling of the 5-axes CNC machine which is what I am studying right now. The real
research in engineering usually suffers from the limitation of hardware. Thus, this undergraduate
research project may also be simulation-based instead of actual implementation.
When I was in undergraduate school, I also did research project that is similar to this REX project.
My mentor at that time is a PhD student in mechanical engineering. I also produced a student
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poster in the end. The poster went to a conference. Therefore, I may advice you on how to
present your results with a poster.

5

Citations:
https://ieeexplore.ieee.org/document/8288687
https://www.sciencedirect.com/science/article/pii/S0890695506002021?via%3Dihub
https://www.mdpi.com/2073-8994/11/1/94
Keywords: 5-axes CNC, Control, state estimation
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Anthony Ge
M
Degree: Postdoctoral
Institution: UBC
Department: Mechanical engineering
Field of Research: Fluid dynamics, suspension rheology, active matter

Quick Summary of Research
I study the dynamics and rheology of particle suspensions using computer simulations. Here,
particle suspensions refer to those "complex fluids" formed by micron-scale particles and a
viscous fluid. The particles may be inert (e.g. cornstarch) or biologically active (e.g. bacteria). In the
former case, we are interested in the mechanical and transport properties of the suspension when
it is deformed (i.e. rheology). In the latter case, we are interested in the emerging collective
dynamics (e.g. self-organization).

Plan For Mentees
Active matter are driven systems in which energy is supplied directly at the level of the individual
constituents and, as a consequence, exhibit a rich variety of emerging behaviours ranging from
flocking and collective motions to a superfluid-like rheology when sheared externally. Natural
examples of active matter include a flock of birds, a school of fish, swimming bacteria, molecular
motors, etc.; but they can also be composed of synthetic active particles. Because of their
ubiquity and potential applications in material and life science, understanding the dynamics of
active matter has both fundamental and technological importance.
Depending on your interest, we can either model a simple bird flock in 2D (see Ref. 1) or do a full
nonlinear simulation of a bacterial suspension (see Ref. 2). In the first project, you will write your
own code in Python (or other languages) and analyze the dynamics as the parameters are
changed. In the second project, the coding will be more elaborate so you may consider using
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some Open-source programs (e.g. FEniCS https://fenicsproject.org/).
You can also propose your ideas and we can discuss together!
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Citations:
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.75.1226
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.100.178103

Keywords: Fluid dynamics, Active matter
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Durjoy Baidya
M
Degree: Ph.D.
Institution: UBC
Department: Mining Engineering
Field of Research: Energy management, Carbon sequestration, Techno-economic feasibility

Quick Summary of Research
My research focuses on developing sustainable energy and carbon management solutions for
remote mines and communities. I am currently studying the techno-economic feasibility of carbon
sequestration in mine tailings. The investigation includes both numerical modeling and
experimental assessments.

Plan For Mentees
I am relatively open to any research idea that involves energy management, carbon emission, and
sustainability. My research approach is multidisciplinary, which allows the blending of different
perspectives. I will guide the mentees to develop the research question and methodology and
clearly understand research ethics. Regular meetings will be conducted after setting a project
timeline.
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Citations:
https://www.sciencedirect.com/science/article/pii/S095965261931056X
https://www.sciencedirect.com/science/article/pii/S0306261920308011
https://pubs.acs.org/doi/abs/10.1021/es3012854
Keywords: Energy management, Sustainability
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Arman Hejazi
M
Degree: Masters
Institution: UBC
Department: Chemical and Biological Engineering
Field of Research: Water treatment, Advanced oxidation, UV-LED, Electrochemistry

Quick Summary of Research
Clean drinking water is an essential human need. However, WHO reports that 3.4 million people
are dying each year due to the consumption of contaminated water. Among various types of water
contaminants, such as physical, chemical, and biological, chemical contamination is considered as
the most persistent type of contamination. To degrade chemical contaminants, such as pesticides,
dyes, and pharmaceuticals, from drinking water, one of the most commonly used methods is called
advanced oxidation process, which is based on the generation of some types of strong radicals,
typically hydroxyl radicals, that can mineralize the organic molecule and convert it to a nonhazardous form.
One of the common methods to generate hydroxyl radical is by exposure of hydrogen peroxide to
ultraviolet radiation. This process is used worldwide in water treatment plants, but it is not
suitable for point-of-use systems, as they need frequent addition of a chemical (hydrogen
peroxide). My research is focused on studying the in-situ electrochemical generation of hydrogen
peroxide from water, air, and a small amount of electricity, and coupling the electrochemical cell
with a UV-LEDs array so that hydroxyl radicals can be formed. UV-LED is a new source of UV
radiation with several advantages over traditional UV lamps.

Plan For Mentees
Based on mentees’ interests and my background, there are a variety of projects that we can define,
especially in the fields of electrochemistry and UV-LEDs. Electrochemistry is a powerful branch of
science which deals with the production of useful chemicals using electrical power or vice versa.
On the other hand, UV-LEDs are a new source of UV radiation with a dramatically increasing
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interest, due to their many advantages compared to other UV sources, for example, traditional UV
lamps. One of the key features of UV-LEDs is their compactness; they can be as small as 3 mm X 3
mm, making them capable to be utilized in many applications that were not feasible before.
One of the projects that I have in mind is “engineering the teeth whitening kits”. These kits have
UV-LEDs inside and after applying a peroxide-based gel on teeth, they can be fitted into the mouth
and be turned on to remove stains from teeth. There are a few commercial products available, but
to the best of my knowledge, none of them are considered as “safe”. UV radiation can cause
serious damage to the gum, and in extended use, cancer. One of the goals of this project is to
systematically study this effect and design a product that is safe to use. Another objective would
be to improve the performance of the gel, by changing the chemical composition and physical
properties. Computer-based simulation of the system can also be part of this study, which can help
us do “virtual prototyping”. However, these are just my ideas. After having meetings with mentees,
we can discuss more and settle down on what we plan to do and set an accurate timeline for that.
A mentee can work on one of the objectives, and a group of 4 can fully design the final product.
I am also open to mentor other projects that mentees may have in their mind in another
chemical/engineering disciplines.
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Citations:
https://www.sciencedirect.com/science/article/abs/pii/S0959652621021417
https://open.library.ubc.ca/soa/cIRcle/collections/ubctheses/24/items/1.0395349

Keywords: UV-LED, Water treatment, Electrochemistry, Advanced oxidation
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Preetish Kakoty
M
Degree: Ph.D.
Institution: UBC
Department: Civil Engineering
Field of Research: Structural and Earthquake Engineering

Quick Summary of Research
My research focuses on quantifying amplification in seismic hazard due to geologic conditions, and
evaluating the implied risk for the built environment. We're primarily looking at the older
vulnerable tall buildings in the West End neighborhood of the City of Vancouver. The Metro
Vancouver region is exposed to the Cascadia subduction zone earthquakes, which can be as large
as M9, and also it sits on top of Georgia sedimentary basin. The basin amplifies ground motion
shaking adversely affecting the built environment, especially the tall buildings due to it's dynamic
properties. This basin amplification phenomenon is not explicitly considered in the building codes.
In this context, we have been working on quantifying the expected amplification and it's
implications on tall buildings of the region as well as community resilience.

Plan For Mentees
What are the factors that impact post-disaster recovery? Is it limited to the conditions of the built
environment or is it more than that?
Research have shown that demographic, economic, and social factors play as big a role as
engineering factors in enhancing post-disaster recovery. With this background in mind, can we
predict the potential recovery time after an earthquake for a community that we are familiar with?
I want work with you in exploring some of this questions, with West End as a test bed, and compile
demographic, economic, and social data from publicly available sources to better understand the
state of preparedness of the region to face a major earthquake in the future. We would analyze
these data, and benchmark with existing predictive models to assess the current state and
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potentially identify areas which can be addresses beforehand to reduce the seismic risk of the
region. We can also look at these data overlapped with infrastructure vulnerabilities (estimated
through engineering analysis) to identify geographical locations which acts as risk drivers for the
region.
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Citations:
https://journals.sagepub.com/doi/pdf/10.1193/071316EQS107M?casa_token=jm1wihLML
dgAAAAA:A8K8GBuJo-sBYE5XLs80ma4js8m6hdOnufUiEREP5gQbE5dh58pKGCjoh7skq6nw2sOAQviNCA
https://journals.sagepub.com/doi/abs/10.1193/1.1623497

Keywords: Disaster Recovery, Community Resilience
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Luke Johnson
M
Degree: Ph.D.
Institution: UBC
Department: School of Biomedical Engineering
Field of Research: Orthopaedic biomechanics

Quick Summary of Research
In orthopaedics, the hip joint is often assumed to be a perfect ball and socket in biomechanical
analyses. This is not always the case. Hip deformity is the most important risk factor for
developing osteoarthritis, and yet we know very little about the biomechanics of hips with
deformity.
I work with engineers, orthopaedic surgeons and radiologists to gain a better understanding of
Perthes’ disease, a condition that affects young children and often results in a permanent hip joint
deformity. Patients with this deformity often have chronic pain, reduced hip function and a high
risk of developing osteoarthritis.
My research involves using advanced medical imaging and modelling methods to improve how
clinicians diagnose, monitor and treat Perthes’ disease. This includes using MRI to measure hip
impingement (painful contact between the bones of the hip joint) and its effect on cartilage health,
using MATLAB to visualize joint motions, and describing hip joint shape across the population
using statistical models. With these methods, I hope to make it easier for clinicians to identify
which patients will most benefit from surgical treatment to correct their deformity.

Plan For Mentees
Analyzing the 3D shape of the hip joint is critical in understanding the potential outcomes of
pediatric hip disorders. However, 3D scans of the hip are rare in pediatric patients: CTs result in a
significant radiation dose to the patient, and MRI scans are costly and require time-consuming
manual segmentation to obtain a 3D representation of anatomy.
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With my group of mentees, I would like to develop a proof-of-concept method for estimating 3D
shape and density information from biplanar, low-dose, 2D EOS scans (see
youtube.com/watch?v=I3QrrNRpYUw). This could be developed using a statistical shape and
intensity model, a deep learning solution, or any other method that you find during your literature
search. Some relevant papers are linked below showing other researchers' approaches to give you
some ideas.
I have access to a research database of thousands of full-body CTs that can be used as training
data, so there is a good opportunity to be able to present results at the end of this project.
Experience with machine learning or linear algebra would be useful, but absolutely not required.
I always try to act as a mentor rather than a leader, so other than the initial brief I do expect this to
be a student-led project. This does mean that you'll have a lot of autonomy to explore your own
interests, and it is absolutely fine to end up with something entirely different to what I've
described above. I can't wait to work with you, and see what you can bring to the table!
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Citations:
doi.org/10.1016/j.ejrad.2013.07.006
doi.org/10.1002/jbmr.140
doi.org/10.1109/isbi48211.2021.9433870
Keywords: medical imaging, pediatric orthopaedics
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Guangnan Zhou
M
Degree: Ph.D.
Institution: UBC
Department: Materials Engineering
Field of Research: Semiconductor devices, Power Electronics

Quick Summary of Research
I'm a Ph.D. candidate in materials engineering with a focus on p-GaN gate gallium nitride highelectron-mobility-transistors for power switching applications. I have an in-depth understanding
of semiconductor device physics, fabrication, characteristics and reliability, and is co-author of
more than ten scientific papers.

Plan For Mentees
I’m open to projects in the semiconductor and electronics field.
Personally, I conducted research on silicon photonics and gallium nitride transistors during my
master and PhD, respectively. Hence, I’m quite familiar with condensed matter physics,
semiconductor device physics, fabrication, materials characteri zation and electrical
measurements (e.g., XRD, AFM, SEM, ICP, CVD, PVD, lithography). If you had some preliminary
ideas related to semiconductor physics, materials or devices, I’d be glad to further discuss and
realize them.
Currently, I’m studying power electronics, which is aimed at maximizing the use of renewable
energy resources by developing methods and power architectures to store and deploy renewable
energy. The research field includes high-performance power conversion architectures, power
electronic topologies, and advanced control schemes. I’d be very interested in conducting
research on this field since it would also be a new, challenging, and fascinating experience to me.
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Citations:
https://epc-co.com/epc/GalliumNitride/WhatisGaN.aspx
https://gansystems.com/gallium-nitride-semiconductor/

Keywords: semiconductor, electronics
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Nikoo Soltan
M
Degree: Masters
Institution: UBC
Department: Mechanical Engineering
Field of Research: Injury biomechanics, automotive safety

Quick Summary of Research
My project is broadly in the field of injury biomechanics which studies the mechanism behind
injuries and aids design engineers in designing injury prevention measures (e.g., helmets, seatbelts,
head restrai nts). Some research methods used in this field to better understand injuries include
using human volunteers, anthropometric test devices (dummies), computational models, cadaveric
specimens and animal models.
I specifically study the injury mechanism behind whiplash. Whiplash injury is characterized by
neck sprains and strains and typically occurs from low speed car collisions. This is a common injury
which can cause chronic pain but is unfortunately poorly understood since tissue damage is rarely
detectable in patients and the source of symptoms is uncertain. Through my research, I hope to
help improve our understanding of this injury to aid the design of vehicle safety systems for better
prevention of whiplash.

Plan For Mentees
Here are two ideas for a research project (though I’m open to others): 1. A literature review on a
topic in injury biomechanics or 2. An epidemiological study using publicly available databases.
Literature Review: A review on a specific topic of your choice in injury biomechanics. Some ideas
of broad topics (which you can narrow down) include hip fractures, traumatic brain injury, sports
injuries, anthropometric test devices, injury during automotive rollovers etc. Through this
literature review you should aim to establish the importance of the topic, summarize & synthesize
the current literature, discuss limitations/gaps in the current literature, and provide ideas on areas
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needing future research.
Epidemiological Study: Epidemiological studies help shed light on the incidence and distribution of
injuries in the population. This can be helpful in determining which areas of research should be
prioritized. There are several databases that have all kinds of data collected from automotive
collisions in the United States such as date/time of collision, sex and age of driver/passengers, type
of cars involved, weather conditions, injuries sustained by those involved etc. This data can be
used to answer questions like “What time of day are fatal automotive collisions more likely to
happen?”, “Which age group is more likely to be involved in rollovers?”. With this option, you can
conduct a brief literature review to determine a research question which is unanswered/you find
important, gather data from these databases, and conduct statistical analysis to answer the
research question.
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Citations:
https://pubmed.ncbi.nlm.nih.gov/21433083/
https://pubmed.ncbi.nlm.nih.gov/30040858/
https://pubmed.ncbi.nlm.nih.gov/24433030/
Keywords: Biomechanics, Engineering

25

Natalie Cappe
M
Degree: Masters
Institution: UBC
Department: School of Community and Regional Planning
Field of Research: Indigenous Community Planning

Quick Summary of Research
Because I am in a professional program, I will not be completing a thesis project, however, I will be
completing a practicum. My practicum entails working with the Homalco First Nation, near
Campbell River, BC, to assist with the implementation of their Comprehensive Community Plan
(CCP). The CCP is in its draft form and must undergo robust community consultation prior to its
ratification by Chief and Council. A CCP is a community-oriented and collaborative undertaking
that is responsible for illustrating the long-term visions and goals of Indigenous communities to be
able to chart their own path towards self-determination. CCP's tend to account for 20-30 years
into the future. Using my expertise as an emerging planner, I will be designing opportunities to
facilitate meaningful community consultation prior to the ratification of the CCP. Throughout my
project, I will be evaluating important data that emerges from consultation sessions and ensure
this information is translated into the CCP. Ultimately, the Chief and council are looking for
unanimous consensus before the document is officially adopted. I will be employing decolonizing
research and facilitation techniques throughout my work while upholding my responsibility to
first listen to what the community has to say prior to projecting any of my own beliefs and analyses
of a given situation.

Plan For Mentees
With a group of undergraduate researchers, I am interested in exploring the social, political,
environmental, and economic conditions under which Impact Benefit Agreements, those that
provide financial compensation for communities adversely affected by resource extraction, are
signed in Canada. The establishment of Impact Benefit Agreements (IBAs) by proponents of
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resource development projects and Indigenous Peoples is becoming a common practice to
mitigate the social, economic, and environmental effects of resource extraction in Canada. The
majority of resource extraction seems to occur on, or within close proximity to Indigenous
territory in Canada. While some scholars regard the signing of IBAs as confirmation that the
Crown has fulfilled the duty to consult with Indigenous Peoples whose land may be compromised
by resource development, consulting rarely influences the decision outcome of a resource
development project. This is because obtaining approval for a resource development project does
not require the consent of Indigenous Peoples. With a group of mentees, I am interested in
exploring socio-economic, environmental, and historical conditions under which IBAs are signed
between Indigenous communities and resource development proponents in Canada. That being
said, I am very open to other research initiatives related to environmental impact assessments,
particularly their effects on Indigenous communities.

27

Citations:
Crawford, S.S. (2018). The canadian crown’s duty to consult indigenous nations’ knowledge
systems in federal environmental assessment. International Indigenous Policy Journal,
9(3)https://doi.org/10.18584/iipj.2018.9.3.4
Kielland, N., Canada. Parliamentary Information and Research Service, Canadian
Government EBook Collection, & Canada. Library of Parliament. (2015). Supporting
aboriginal participation in resource development: The role of impact and benefit
agreements. Ottawa: Library of Parliament = Bibliothèque du Parlement.
Baker, J. M., & Westman, C. N. (2018). Extracting knowledge: Social science, environmental
impact assessment, and indigenous consultation in the oil sands of alberta, canada. The
Extractive Industries and Society, 5(1), 144-153. https://doi.org/10.1016/j.exis.2017.12.008
Keywords: Environmental Justice, Environmental Impact Assessment
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Sara Ataii
M
Degree: Ph.D.
Institution: UBC
Department: CIVIL ENGINEERING
Field of Research: Soil Behavior and Dam Safety

Quick Summary of Research
I'm an experimentalist and I study soils behavior in the laboratory. During my Ph.D., within our
research group we designed, fabricated, and commissioned a sophisticated equipment. I was the
leader and know the only user of the device. The equipment allows for studying the behavior of
soil specimens under special condition. The condition is water seeping through the specimen. This
causes some soil particles to be washed out of specimen and is what occurs in dams constructed
from soil materials and has been the major cause of about half of such dam failures. How different
do specimens which have experienced internal erosion behave than those without such history is
the question that I'm trying to answer through my Ph.D.!

Plan For Mentees
Interesting! I would like to study mental health among grad students and how it changes through
their study! It comes from totally personal experience of mine through 4 years of my Ph.D.. I've
been lucky to study at UBC and being given lots of support. I'm grateful. However, I believe that it
is an issue that needs to be addressed in a more transparent approach and needs someone crazy
enough to stand up and ask difficult questions and look for honest and probably problematic
answers. Yes, you are right! a trouble maker who wishes to be a change maker and improve the
system just a tiny little bit wrote this!
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Citations:
https://www.sciencedirect.com/science/article/pii/S0048733317300422
https://link.springer.com/article/10.1007/s40037-020-006394#:~:text=15%20December%202020,In%20the%20eye%20of%20the%20storm%3A%20the,health%20situation%20of%20PhD
%20candidates&text=Completing%20a%20PhD%20is%20internationally,education%20tha
t%20individuals%20can%20attain.&text=%5B2%5D%20shows%20that%2032%25,health
%20problems%20related%20to%20stress.
https://www.tandfonline.com/doi/full/10.1080/07294360.2018.1425979
Keywords: mental health, grad school
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Nassim Adhami
M
Degree: Postdoctoral
Institution: UBC
Department: Nursing
Field of Research: Cardiovascular disease, chronic disease management

Quick Summary of Research
My program of research focuses on chronic disease management and transitions of care for
patients. More specifically, I focus on how the intersections of the infrastructure of the healthcare
system, and patients' age, gender, race, socioeconomic status, geographic location of home
residence and other determinants of health promote or challenge patients' access to healthcare. I
use various methodologies including, qualitative, mixed methods, and integrated knowledge
translation. I am particularly interested in patient experiences, patient centered care, and patient
reported outcomes.

Plan For Mentees
I am interested in mentoring projects looking at any aspect of chronic disease management. I am
particularly interested in factors that challenge or promote access to care for patients who
transition from acute care to outpatient care settings or their home.
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Citations:
Closing the gap in a generation: health equity through action on the social determinants of
health: commission on the social determinants of health. WHO Commission on the Social
Determinants of Health (2008).
Integrating Intersectionality and Biomedicine in Health Disparities Research.
https://journals.lww.com/advancesinnursingscience/Abstract/2009/04000/Integrating_Inte
rsectionality_and_Biomedicine_in.13.aspx
Chronic disease management in primary care: from evidence to
policy.https://onlinelibrary.wiley.com/doi/abs/10.5694/j.1326-5377.2008.tb01745.x
Keywords: Cardiovascular Disease, Chronic Disease Management
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Shreya Verma
M
Degree: Masters
Institution: UBC
Department: Electrical and Computer Engineering
Field of Research: Early Detection of Sepsis

Quick Summary of Research
My project is based on medical imaging and Deep learning. In collaboration with BC Children
Hospital, I am working on data collected(using depth camera) from a village in Africa and we
develop algorithms to detect Sepsis in early stages. The data consists of 13 videos ~ 4 hours log
and using computer vision we estimate the respiratory and heart rate. We plan to design an app
and using Lidar Technology, make detection/algorithms/technology more accessible.

Plan For Mentees
Research: Biomedical and Deep Learning. I have always been intrigued by the crossover and hence
I chose this field! Not only we hope to save lives, we try to detect it in early stages to mitigate the
impact. I started my journey as a Visiting international student at UBC, working with Vancouver
General Hospital and now I am a researcher at BC Children's Hospital.
In my opinion, biomedical and deep learning has a lot of scope. From understanding the data to
understanding the aspect of explainability and interpretability. I am would love to have open
discussions and more ideas/brainstorming sessions the better! I completed my undergrad a year
back(mid covid) and I get how intimidating it can get. I would encourage my mentees to look into
concepts of machine learning and deep learning and then we can solve exercises together! I would
definitely be a hand-off mentor and would love to connect you with my peers as well!
We can discuss projects, design a timeline and have weekly meetings to check on progress.
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Citations:
E. Grooby et al., "Neonatal Heart and Lung Sound Quality Assessment for Robust Heart and
Breathing Rate Estimation for telehealth Applications," in IEEE Journal of Biomedical and
Health Informatics, doi: 10.1109/JBHI.2020.3047602.
Addison AP, Addison PS, Smit P, Jacquel D, Borg UR. Noncontact Respiratory Monitoring
Using Depth Sensing Cameras: A Review of Current Literature. Sensors (Basel). 2021 Feb
6;21(4):1135. doi: 10.3390/s21041135. PMID: 33561970; PMCID: PMC7915793.
Kempfle, Jochen & Van Laerhoven, Kristof. (2018). Respiration Rate Estimation with Depth
Cameras: An Evaluation of Parameters. 1-10. 10.1145/3266157.3266208.
Keywords: Neonatal Sepsis, Estimation using depth data
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Noor Nashid
M
Degree: Ph.D.
Institution: UBC
Department: Electrical and Computer Engineering
Field of Research: Software Engineering

Quick Summary of Research
With the increasing reliance on software systems, the focus on developing reliable, maintainable
and bug-free software is becoming more critical. The importance of code quality and following
good engineering practices are well understood by the practitioners. Nevertheless, the notion of
building bug-free software is elusive by nature. To mitigate this challenge, traditionally static
analysis is employed that uses a predefined set of detection rules. Recently, learning-based
techniques are getting widespread attention to mitigate the limitations of static analysis
techniques, with the promise to harvest new bug-fixing patterns automatically. My research is at
the intersection of deep learning and software engineering. I study how to use learning-based
techniques to assist developers in writing bug-free software.

Plan For Mentees
Research in the domain of software engineering is applied by nature. We build techniques and
tools that would help software engineers be productive in their day-to-day work. I believe working
in software engineering research would be ideal for REX students. It would assist students to learn
how to build practical tools and prototypes and test them out, which is applied in nature. Apart
from getting a feel for research, it would allow developing software tools that would help hone
their coding skill.
I have several concrete project ideas in the domain of detecting software defects and repairing
software bugs. We could build a plugin for IntelliJ IDEA using Java, Python that could suggest fix
suggestions to developers. Alternately, we could improve the existing technique to detect namebased bugs that happens when a developer uses the wrong variable names or invokes a function
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with arguments in the wrong order. Or we can develop a tool to build a graphical model of source
code and feed it to Graph Neural Network for bug detection. At the same time, I am interested to
hear your interest!
We would build software tools that we would open-source. We would also try to submit our work
to a software engineering research venue.
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Citations:
DeepBugs: A Learning Approach to Name-based Bug Detection,
https://arxiv.org/abs/1805.11683
HOPPITY: LEARNING GRAPH TRANSFORMATIONS TO DETECT AND FIX BUGS IN
PROGRAMS, https://openreview.net/forum?id=SJeqs6EFvB
Wala - Static Analysis Capabilities for Java Bytecode and Related Languages,
https://github.com/wala/WALA
Keywords: Software Engineering, Program Analysis
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YUE NIU
M
Degree: Ph.D.
Institution: UBC
Department: Mechanical Engineering
Field of Research: Wind farm control

Quick Summary of Research
Hello! I am a PhD student with an interest in wind farm control techniques. Due to the
phenomenon termed the wake effect, wind turbines that are placed in proximity within wind
farms interact aerodynamically. In short, each turbine generates a wake within which wind speeds
are reduced, and these wakes overlap with the rotors of machines located downstream. This
interaction diminishes power production in wind farms by up to 60%. Using a process referred to
as wind farm control, individual wind turbines may be operated in a manner that increases power
production from the collective.

Plan For Mentees
I would like to ask REX students to examine the steady-state potential and feasibility of Yaw and
Induction-based Turbine Repositioning (YITuR), which is a wind farm control concept that
passively repositions floating offshore wind turbines using existing turbine control degrees of
freedom. To this end, the Floating Offshore Wind Farm Simulator (FOWFSim) is used to model
steady-state wind farm power production while considering floating platform relocation.
Optimization studies can then be carried out with different floating wind farm design parameters
and configurations. The objective is to determine properties for mooring line system such as
length, stiffness, density, and diameter so that wind farm efficiency is maximized.
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Citations:
https://doi.org/10.1016/j.jweia.2019.06.015
https://doi.org/10.1016/j.oceaneng.2020.107445

Keywords: Control Technique, Wind Turbine
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Daniel Saunders
M
Degree: Ph.D.
Institution: UBC
Department: Philosophy
Field of Research: Cultural Evolution

Quick Summary of Research
Typically, students in the social science and humanities get only minimal exposure to
computational methods. This is unfortunate, given that the social world is overwhelming complex,
and we need every tool we can to understanding. One computational method I work with is called
agent-based modeling. Agent-based modeling helps us think about complex systems where there
are hundreds or millions of people interacting with one another.
In my research, I design computer models that let researchers explore the formation of social
norms. My current research project explores the social evolution of gender categories. Think of
the computer model as a little virtual society. The members of the society obey rules of interaction
that the researcher specifies. Over time, the behaviour of the society evolves. Researchers can
vary the rules and settings of the model to see how it changes people's behaviour and the society's
evolution. This sort of modeling lets us ask questions about why we have norms about fairness,
trust, cooperation, communication, social identity. Or, the model can help us explore the
conditions under which norms would break down.

Plan For Mentees
I'm interested in working with humanities and social science students who are curious about
computational methods. Building computer models lets us think about social theory in a rigorous
and well-structured way. So, students should come interested in the basic building blocks of
society. This should be appealing to majors in anthropology, sociology, economics, political
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science, philosophy and related fields. Students without any technical background are welcome, as
long as they are willing to learn. If you are intimidated by math and programming, this might
actually be a nice way to confront that. If you have run into any game theory during your course
work, this is a natural expansion on that. Computational methods are becoming increasingly
important for the social science and digital humanities so this could be a good way to get exposure
to those approaches.
We would read a couple of classic papers that explore social norms with models. I would walk the
students through reconstructing those models in an easy-to-use programming language called
Netlogo. This introductory exercise will get you comfortable with model construction. Then I
would turn the direction of research over to the mentees - what kinds of social phenomena are we
interested in modeling? What kinds of questions are left unanswered in the classic papers or
subsequent literature? After selecting a topic, I would help students with the design,
programming, and analysis of their model. We will draw on whatever literature is relevant,
depending on the research question we collectively decide on. The project would conclude with a
paper that describes the theoretical motivation for the model and analyzes its behavior.
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Citations:
https://www.tandfonline.com/doi/abs/10.1080/0022250X.2017.1335723
https://www.jstor.org/stable/2940983?casa_token=NMA6yzjmGUAAAAA%3ACw6FVCtVTZEOfFEE7Yh9BRhuwqDnjbxYLXDztcP6L0njN_DnMV
Wld7P8hnzjjQAa71u8LGBUqAsPMM0fXqWG_tkzzL4KibK77jkFC0wfc0VH4y_FcUWC&se
q=1#metadata_info_tab_contents
https://osf.io/preprints/metaarxiv/n7qsh/
Keywords: Cultural Evolution, Agent-based Models
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Kurtis Hanlon
M
Degree: Ph.D.
Institution: UBC
Department: Asian Studies
Field of Research: Premodern Japanese Literature

Quick Summary of Research
I’m a PhD Candidate with the department of Asian Studies. My research is about the intersections
between literary and ludic cultures, which basically means I research games that include poetry!
My dissertation looks at the practice of poetry matches from around the years 900–1200, looking
at the social function of rituals that resembled play, the reasons for the change in format over
those years, and microhistories of the events throughout those centuries. That may seem super
specific, but there is so much play culture and literature in East Asia that could be the focus of your
research!

Plan For Mentees
When I was an undergraduate, I thought that “research” was something that is done in a lab and
that humanities people like me just wrote essays as we did in class. It wasn’t until about a month
before I graduated that I discovered that humanities research is a real thing and is just as rigorous
as any other field!
What I want to do with my mentees is get them to explore what kinds of research questions
humanities researchers spend our time diving into the archives for. Because I am a literature
person, it should be a topic related to literature, history, literary history, or something similar
(anthropology? sociology?), but the methods are the same regardless of which region we’ll be
studying. Do you want to do textual comparison? Awesome. Close reading of medieval
commentaries on a text to determine how interpretati ons changed over time? Great. I am very
open for any and all projects having to do with texts or cultural practices around text. And if you
can fit play into it somehow, bonus points.
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Since this is a research proposal and not actual research, you won’t require any language ability
beyond English. However, it might be beneficial if you have experience with the modern language
of the texts we end up examining. Part of the research planning process is determining what
language abilities/specialties you’ll need to be able to interact with your texts or determining
which colleagues you can reach out to collaborate with when you run into something you can’t
read. Ancient texts can be beastly, but that’s part of what makes the research rewarding!
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Citations:
Seligman, Adam B., Robert P. Weller, Michael J Puett, and Bennett Simon. “Ritual, Play, and
Boundaries.” In Ritual and its Consequences: An Essay on the Limits of Sincerity, 69–102.
New York: Oxford University Press, 2008.
Ito, Setsuko. “The Muse in Competition.” Monumenta Nipponica 37, no. 2 (1982): 201–22.
Huey, Robert N. “The Sengohyakuban Uta-awase.” In The Making of Shinkokinshū, 193–221.
Cambridge, MA: Harvard University Press, 2002.
Keywords: literature, play
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Alexander Christensen
M
Degree: Masters
Institution: UBC
Department: Theatre-Film
Field of Research: Global representations in Hollywood cinema

Quick Summary of Research
I am interested in considering how Hollywood films represent peoples and places outside of North
America and the formal techniques involved in these processes of Othering. The film texts I study
range from early travelogues to contemporary globe-trotting action movies. Some of the scholars
and writers who inform my work and interests include Edward Said, Lisa Lowe, Viet Thanh
Nguyen, and Deborah Cowen. I believe that interrogating the ways in which popular films
(mis)inform our understanding of the world

Plan For Mentees
I aim to offer an interdisciplinary approach that allows mentees to demonstrate their writing and
research strengths while also challenging them to explore and develop new skills. I am
comfortable in a number of film studies-related fields and topics, as well as English literature
(which is what I earned my BA in). The scope and focus of the research project we undertake
would be decided upon collaboratively.
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Citations:
Conference presentation: "Revisiting 'The African
Queen'"https://www.youtube.com/watch?v=btr5cA6U3h4&t=560s
Okaka Opio Dokotum: "Hollywood and Africa" https://ebookcentral.proquest.com/lib/ubc/detail.action?docID=6124204

Keywords: Hollywood cinema, representation
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Yongzheng Parker Li
M
Degree: Ph.D.
Institution: UBC
Department: Political Science
Field of Research: China, Political Economy, Foreign Policy, Methodology

Quick Summary of Research
I am a Ph.D. student in the Department of Political Science, UBC. My research could be
categorized under two broad themes. First, I am interested in the political economy of
development, with a regional interest in China. Specifically, I want to research how China's
economic growth may shed light on other countries' development strategies. Second, I study how
and why different types of powers (great powers, rising powers, middle powers, etc.) may respond
differently to China's foreign policies. I am data-driven and prefer using survey experiments, text
analysis (NLP), and other quantitative methods in the research.

Plan For Mentees
Research topic: I am open to projects related to the following themes: 1) the political economy of
development, 2) international relations theory and global governance, and 3) methodology. Your
research needs to be about China and/or other Global South countries and regions.
Coursework requirements: you must have taken POLI 110 (of equivalent courses in your
department). If your research is about methodology, then you should feel comfortable using Stata
or R.
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Citations:
If you are interested in the political economy of development/China, see this: Gallagher,
Mary E. "“Reform and openness”: why China's economic reforms have delayed democracy."
World Politics 54, no. 3 (2002): 338-372.
If you are interested in global governance and IR theory, see this: Weiss, Jessica Chen, and
Jeremy L. Wallace. "Domestic politics, China's rise, and the future of the liberal international
order." International Organization 75, no. 2 (2021): 635-664.
If you are interested in methodology, see any articles about survey experiment, machine
learning, and NLP from the journal Political Analysis
Keywords: China, Political Science
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Minori Kato-Hopkins
M
Degree: Masters
Institution: UBC
Department: School of Information
Field of Research: representation, YA literature, fandom, gender studies, close reading, masculinity,
graphic narratives

Quick Summary of Research
I am conducting a close-reading analysis of a fanfiction work of My Hero Academia based on its
unique approach to combating depictions of toxic masculinity in the original work. My research is
inspired by "restorying," a framework developed by Dr. Ebony Elizabeth Thomas and Dr. Amy
Stornaiuolo, which focuses on youths' ability to write themselves back into narrat ives that exclude
them, or that do not adequately represent them. I argue that this work of fanfiction acts as a form
of collective empowerment and literary activism, as it validates queer platonic relationships and
more inclusive masculinities in the severely gendered genre of shonen manga.
A little bit about me: I am an international student originally from Japan, and I have spent my
entire post-secondary career at UBC. Now that I'm entering my 7th schoolyear at UBC (my 3rd
year as a Master's student), I've also branched out professionally into Open Educational and
Research practices as part of my work creating learning and wellness resources for the UBC
Library. I've organized two major events for my MA in Children's Literature program, and I am
confident that whatever your research area I will be able to provide guidance for project
management and peer support.

Plan For Mentees
I'd love to support research about media, whatever format that may take. I think it would be fun to
help determine what everyone is passionate about, learn how to conduct a short literature review,
and based on that literature review to identify how the research may be conducted. We could also
identify what you expect to find in your research, whether you end up getting to the point of
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writing it or not.
This would set you up with a wide range of research skills that will be applicable to a variety of
fields! Optionally we could try to design a publicly available/visible home for your research, such
as a video essay, a website, a wiki entry, etc. If you're passionate about a topic, please let me know
what draws you to it, and what you want to accomplish - the how can come after!
SKILLS I CAN OFFER: Basic html, H5P, WordPress, Google applications, workshop
facilitation/moderation/IT support skills in an online setting, video editing, online resource
development, professional communication, literature review and analysis, mental wellbeing in
research settings, open access/research/education fundamentals
I especially encourage anyone interested in children's and Young Adult literature and media to
reach out to me. If you decide to write a paper based on your work during REX, you could also
present that paper at my Master's program's student research conference, which will happen in
June or July 2022. Undergraduates are welcome and commonly present, so you would not be
alone!
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Citations:
https://tinyurl.com/yhk4gtft
https://tinyurl.com/ydq3vlgk
https://tinyurl.com/yg9uhq7p
Keywords: Literature, Gender
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Lindsey Paskulin
M
Degree: Ph.D.
Institution: UBC
Department: Anthropology
Field of Research: Biomolecular archaeology

Quick Summary of Research
Why do we study food? Food is not only a biological necessity. Both now and in the past, food is
used to bring people together, mark traditions, provide payment, enforce status, and form
identities. The economic, social, cultural, and ritual meanings attached to food result in a deeper
and more innate connection between food and human experience than subsistence alone. By
better understanding food and foodways in the past, archaeologists seek to build a picture of what
life was like for individuals in ancient societies. What kind of food was eaten? How was food
prepared and distributed? What value did different foods hold? What can we understand about
the connection between cuisine and cultural identity?
To explore these questions, archaeologists employ a range of different techniques, including the
extraction of ancient biomolecules from archaeological material. Ancient biomolecules, including
stable isotopes, lipids, proteins, and DNA, can be used to investigate different processes
associated with the production and consumption of food. I analyse proteins preserved in pottery
and residues to identify what the pots may have contained at their time of use. My aim is to
reconstruct practices of ancient food processing, production, and consumption to build
interpretations of cuisine and foodways in Mesoamerican societies up to 2500 years ago.

Plan For Mentees
As archaeology is by definition interdisciplinary, incorporating social theory and scientific
practices from biology, chemistry, biochemistry, anthropology, sociology, geology, and history,
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archaeologists must be both well-versed in the scientific method and able to delve deeper into
theoretical analyses. As a mentor, I am interested in supporting any student’s project that engages
both the humanities and sciences. I am open to working with individuals interested in archaeology,
food, the past, and/or the application of scientific techniques to address archaeological questions.
As a mentor, I would start by exploring existing literature and discussing writing styles
appropriate for both humanities and science audiences. Subsequently, we would design a research
project, which could be either practical (e.g. handling published data) or theoretical (i.e. a literature
review), based on the student’s interests. I am so excited to hear about project ideas, to work with
students interested in inter-disciplinary research, and ultimately for us both to grow as scholars in
the process!
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Citations:
https://www.annualreviews.org/doi/abs/10.1146/annurev-anthro-092412155455?casa_token=dmvBBSJbc8oAAAAA%3Am14EDC3AXQZaIRhJZnFoWMCWATPcd
VO9J7tqMR85WIl0AcH_qS-z-yf9DjQ8N14yZj_b2S4hEKiwjg
Paskulin (2020) Proteomics: Advantages, Applications, and Relevance to Archaeology (
https://journals.uvic.ca/index.php/midden/issue/view/1489/184 )
Speller (2020) ZooMS: A Rapid, Cost-Effective Method for Identifying Archaeological Faunal
Remains (https://journals.uvic.ca/index.php/midden/issue/view/1489/184)
Keywords: Archaeology, Biomolecular archaeology, Proteins, food, cuisine, subsistence
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Kinley Gillette
M
Degree: Ph.D.
Institution: UBC
Department: Philosophy
Field of Research: Politics of science

Quick Summary of Research
What is the relationship between science and democracy? What does it mean to democratize
science? How can citizens determine who to trust on complex topics, such as climate change or
public health?
These questions are central to my research, which aims to apply political theory/philosophy to our
understanding of expert authority. In other words, the project is about viewing expert authority
through the "lens" of political concepts like accountability, representation, inclusion, etc.
The result of applying a political lens like this to our understanding of expert authority isn't always
an answer to our questions. More often, the result is a refined question. Indeed, the goal is first
and foremost to ask the right questions, because answers to the wrong questions aren't helpful.
The methodology appropriate for a project like this is philosophical. That means one makes
progress by clarifying concepts, identifying logical implications of assumptions, etc., without
necessarily doing any (qualitative or quantitative) empirical research. In other words, the research
is primarily theoretical. It complements empirical research.

Plan For Mentees
I'm open to projects on topics such as trust in science, democracy and science, the role of scientists
in policy, and really anything related to the role of science in society. However, I'm only able to
advise on projects with significant theoretical dimensions. Also, many REX projects are group
projects. I'm open to mentoring a group project, but philosophical projects are often easier as
individual projects.
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Citations:
https://www.jstor.org/stable/2082797
https://www.oxfordhandbooks.com/view/10.1093/oxfordhb/9780199641253.001.0001/o
xfordhb-9780199641253-e-018

Keywords: Politics, Democracy
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Rosanna Carver
M
Degree: Postdoctoral
Institution: UBC
Department: Geography/IRES (cohosted)
Field of Research: Political Ecology, Political Economy, Resource Extraction

Quick Summary of Research
I am a Postdoctoral Fellow at UBC and my research interests bring together political ecology and
political economy (as well as questions of space/volume). I currently focus on seabed and deep sea
mining and am particularly interested in how terrestrial conceptualisations of sovereignty over
resources and property rights are complicated by the (geo)physical characteri stics of the seabed.
Central to these discussions are questions of varying sovereignties, exclusions and inclusions in
the ocean space. My doctoral research looked at the emergence of the blue economy agenda in
Namibia with particular reference to marine phosphate mining. This drew on fieldwork that took
place in Namibia and South Africa. I also continue to work on issues related to terrestrial
extraction and have undertaken fieldwork in Serbia and Kosovo. During my PD I am also looking at
Canada's/Canadian companies involvement with Deep Sea Mining.

Plan For Mentees
I am pretty open to research projects that fall under Political Ecology/Political Economy more
broadly. I would particularly welcome projects with a focus on resource extraction. Although my
current research is mainly focused on the ocean scape, I am still very interested in mentoring
research looking at terrestri al issues.
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Citations:
https://www.sciencedirect.com/science/article/pii/S0964569120301526
https://journals.librarypublishing.arizona.edu/jpe/article/id/2119/
https://link.springer.com/article/10.1007/s11625-019-00754-0
Keywords: Political Ecology, Political Economy
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Spencer Knafelc
M
Degree: Ph.D.
Institution: UBC
Department: Philosophy
Field of Research: Philosophy of mind and cognitive science

Quick Summary of Research
I'm currently beginning a project that consider the role that narratives play in psychological wellbeing. There are various psychiatric/psychotherapeutic interventions that believe that healing can
be facilitated by developing better narratives about oneself. There is also an abundance of
philosophical work suggesting that personhood, selfhood, and agency are constituted by our
narrating capacities. One question I'm currently aiming to address is the importance of the truth of
our narratives. I also have familiarity with other issues in the philosophy of mind and cognitive
science!

Plan For Mentees
I would like to show students who are interested in philosophy how to write a philosophical paper
over the course of a term. This would involve homing in on a precise question, gaining a slight
familiarity with the relevant literature, and writing a short paper (3000-5000 words). I would help
each student with their own individual project, though I would consider having group meetings so
that we could discuss one another's work. I may have students come to meetings prepared to
summarize things that they've read and to discuss arguments that they are considering. I'd have
my mentees submit a draft to they can receive my feedback before completing their paper.
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Citations:
https://link.springer.com/article/10.1007/s11229-017-1659-6
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.14679329.2004.00264.x?casa_token=oLDASggaSbQAAAAA:J9xJlO2OCjhuO8XyfWFphifrvcvQJkG7xcEjoaJy7aU5Ieoe1AGarkTYUN4-40co5viT_X50NoQV3U
https://link.springer.com/article/10.1007/s11098-012-9972-x
Keywords: Philosophy, Psychiatry

61

Anita Minh
M
Degree: Postdoctoral
Institution: UBC
Department: Sociology
Field of Research: Social Epidemiology, Health inequalities, Employment, Intersectionality

Quick Summary of Research
Both the availability and the quality of one’s working life are crucial to determining health. These
social determinants cannot be understood without digging into the ways in which experiences of
the workplace, and the health care system are gendered and racialized.
I’m a social epidemiologist, currently employed as a post-doctoral research fellow at the BC
Centre on Substance Use, and the University of Washington Department of Epidemiology. My
research is broadly concerned with socioeconomic inequalities in mental health and well-being
across the life course.
At present, I am working on research that applies an intersectional feminist lens to examine how
precarious employment creates and reproduces inequalities in mental health and substance use at
various stages in life. My goals are to better understand how differences in privilege and
disadvantage shape: (1) the effect of precarious employment on mental health and substance use
across the lives of men and women; (2) how precarity and work are experienced in marginalized
populations, including those who use drugs in Vancouver’s Downtown Eastside; and (3) how
employment-focused intervention strategies can be more effective.

Plan For Mentees
Since the 1970’s, low quality work has become increasingly common in the North American labour
market. This type of work is characterized by low wages, low job security, poor physical working
conditions, low control, uncertain scheduling, and/or few benefits. Collectively termed ‘precarious
work’, these formal or informal working arrangements increase the risk of chronic health and
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mental health problems and substance use.
Few studies have linked the growth of precarious work to gender-based inequalities in health,
mental health, and substance use. Evidence is particularly lacking on the experiences of
populations who face multiple adversities and discrimination on the basis of race, class, health and
(dis)ability.
At the BCCSU and the University of Washington, I manage several research projects that aim to
fill that gap. I would love to work with UREX mentees on two projects in particular: (1) a literature
review examining gender-based differences in precarious employment and health; (2) a
quantitative study using population-level data to examine race and gender differences in the
relationship between precarious employment, mental health, and substance use among older
adults. This work will draw from existing research evidence and on population-level survey data.
These projects will form the basis of a poster or oral presentation. I will guide mentees through the
process of reviewing studies, generate research questions, discussing project goals, conducting
analyses where appropriate, and presenting results. It is my hope that through the UREX project,
mentees will develop skills in knowledge syntheses, research methods, biostatistics, and scientific
writing.
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Citations:
https://academic.oup.com/ije/article/45/1/232/2363833
https://jech.bmj.com/content/61/Suppl_2/ii39.long
https://www.sciencedirect.com/science/article/pii/S0277953614001919
Keywords: Epidemiology, Mental health
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Adriana DiSilvestro
M
Degree: Masters
Institution: UBC
Department: Geography
Field of Research: Political Ecology

Quick Summary of Research
Hi there! As a human-environment geographer at UBC most of my research is dedicated to
understanding the political, social, and economic factors that underly contemporary
environmental problems. This kind of work is broadly contained under a sub-field known as
political ecology; an approach that seeks to uncover the structural causes of ecological issues and
change. Put more simply, my research takes a critical look at factors that we might take for
granted when attempting to understand the origins of different environmental crisis (e.g. climate
change, extinction, natural disasters)
My master's project is focused on identifying the socio-economic roots of endangered species
decline. More specifically, I'm currently focused on the relationship between the decline of B.C's
woodland caribou and extractive industry. This goes beyond pinpointing ecological impacts of
industrial development. Instead, I ask questions about the financial and governance structures
that support continued development despite state commitments to the contrary. Additionally, I'm
especially interested in the creation of last-ditch ecological management practices that emerge
when legislation such as the Species at Risk Act (SARA) fails. Overall, my research attempts to get
a clear picture of conditions and structures that sustain environmental crisis, and what (potentially
contradictory) governance strategies emerge to solve them.

Plan For Mentees
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In terms of topic I'd like my project to be as student-driven as possible! I want to do something
that engages and excites you (the true key to a successful research project). That being said, I think
it would be particularly productive for my group to focus on an environmental issue of their choice
here in BC, with the ultimate goal being to propose a way to answer a question about its structural
socio-economic drivers that has not yet been answered, or only answered in part.
I anticipate that our project would have four phases: topic selection/reading, lit review writing,
research question refinement, and proposal creation. These are all critical steps to conducting a
successful social science research project and I hope to run my project in way that my mentees
don't just create a proposal but also take with them some really solid skills for future independent
research.
In the "proposal creation" phase of the project, after we refine our research question, I would plan
for us to spend some significant time exploring different methodologies that might help answer
our question. I'm very excited about using public and financial data and depending on our question
we could go through the process of accessing government data, learning to use investment
oriented financial databases, or even searching for and mapping different spatial datasets that
could help us frame our research. I also anticipate that my group would dig into how to conduct a
fairly thorough "content-analysis" of news media and other documents related to our central
problematic.
It's likely that students in social science departments might be best suited for my project group but
I'm open to mentoring any students who have an interest in understanding environmental
problems here in BC. My overall goal is for my mentees to leave our project with concrete
research skills and a better sense of how to look critically at issues of structural power as they
relate to ecological crisis.
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Citations:
https://www.policyalternatives.ca/publications/reports/who-benefits-caribou-decline
https://www.oxfordreference.com/view/10.1093/acref/9780199599868.001.0001/acref9780199599868-e-1416?rskey=nD4sEA&result=1416
https://www.sciencedirect.com/science/article/pii/S0006320716310308
Keywords: Ecological crisis, Human-environment geography
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Mabon Foo
M
Degree: Masters
Institution: UBC
Department: English
Field of Research: New media, postcolonial studies, videogame studies

Quick Summary of Research
My research primarily centers around the impact and poetics of new media. I am currently focused
on videogames, but my interests lie with anything that challenges the traditional definition of
capital-L Literature as commonly seen in humanities departments. I am also concerned with how
new media forms push back against, transform, or reinforce the sorts of gendered, racialized and
socioeconomic hierarchies that fields such as cultural studies have observed within literature and
older media forms. For example, within videogame studies, I am curious about the concept of the
player avatar, an in-game character which acts as a proxy for the player’s body within the game
world. For example, the ability for a player to customize their avatar however they wish can be
seen as indicative of particularly Western and colonial manner of seeing the world in which the
subject (assumed white and male) is free to reinvent himself and try on different cultural
identities. The binary choice between male and female during avatar creation also forecloses
additional forms of gender expression, and the predominance of certain facial features and skin
tones over others reveals what is seen as more desirable in our society versus what is
marginalized.

Plan For Mentees
As my discussions with classmates and colleagues have revealed, the so-called reign of capital-L
literature is waning, and in its stead lie diverse forms of media that give previously marginalized
and overlooked populations a voice, such as videogames, podcasts, fanfiction, webcomics,
webnovels, and social media like TikTok and Instagram. Of course, anybody working in these
genres will realize that the reality isn’t as rosy as some scholars may like to think however, as many
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of the structures of power that were inaugurated by literature and other high art forms have
remained and resurfaced in a variety of ways.
I hope that we can explore together some of these aforementioned ideas and examine the fruitful
but oftentimes less trodden intersections between new media studies and fields such as cultural
studies, postcolonial studies, literary studies, media studies, as well as many others within the
humanities and beyond. As new media gains more of a foothold in our media landscape, society
and sense of identity, I believe it is important to encourage more research beyond the media forms
that have traditionally been accepted by the academy. We are all surrounded by new media forms
yet scholars have often been hesitant to devote serious attention to them.
I am open to exploring all kinds of genres and forms of media; for example, my recent research has
been focused on the topic of videogames, in particular how the videogame avatar, an in-game
character which acts as a proxy or prosthetic extension for the player’s body within the game
world, relates to various gendered, racialized and ableist expectations we have in our real-world
society. As new media encompasses such a broad variety of art forms, this will be an opportunity
to share knowledge, experiences and observations in an environment that is less top-down and
narrowly specific, but instead highly inclusive and communal.

69

Citations:
https://journals.sagepub.com/doi/full/10.1177/1555412016646668?utm_source=summon
&utm_medium=discovery-provider
https://www.degruyter.com/document/doi/10.1525/9780520937826/html?_llca=transfer
%3A4bbe99b65bc6b77eb28efa5814e4ab67&_llch=092be48423e15997408e0b6295c448
656868fdb72391757ea217a24c8bf89fee
https://www.jstor.org/stable/10.5749/j.ctvthhd94
Keywords: New Media, Gender and Race
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REETINDER KAUR
M
Degree: Masters
Institution: UBC
Department: Asian Studies
Field of Research: Health

Quick Summary of Research
I am a trained medical anthropologist from India and currently I am pursuing Masters in Asian
Studies at UBC. I have spent ten years conducting fieldwork in different parts of India and
primarily my research focus was to understand the intersection between culture and health.
Based on my research experience in India, I have expanded my research to understand
representations of gender in media, and diversity in health care in Canada. I have been involved
with qualitative research projects at Providence Health Care Research Institute, that focuses on
improving access to kidney transplant among the communities in BC. Recognition of diversity and
inclusion of participants across cultures, languages, religions and regions is an important aspect of
what I do as a researcher.

Plan For Mentees
I am an advocate for Equity, Diversity and Inclusion (EDI) in health research and health care which
simply means acknowledgement of racial, cultural, gender, linguistic and age diversity, and
provision of opportunities to all the representative groups. At the same time, the health care
spaces (hospitals, clinics, labs) should also acknowledge the diversity and must focus on
inclusionary practices, however, the status of EDI is not well known in the Canadian setting.
The project idea for REX Mentorship program is to explore ‘what EDI looks like in Canadian health
care setting now and in future?’
At first, I will first provide mentees with readings on systemic racism in Canadian health care and
why Equity, Diversity and Inclusion (EDI) are important. After orientation to these two concepts,
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we will begin our literature search on status of EDI in Canadian health care – what do we know so
far (who has really been included? who is left out?), what is to be done (what factors are important
for successful implementation of EDI in Canadian health care and whose voices are to be included
and how?). Before we start a literature search, I will give you training on how to conduct the
literature search and how to best organize your material. The literature will be from different
disciplines and the papers will be divided among the team members based on their specific choice
of topic (eg. Gender based health disparities, anti-Black racism in health care) or disciplinary
training. However, throughout the project I will provide guidance to the mentees so that the they
stay focussed on the topic and our results are meaningful and valuable.
At the end of our program, we will present our literature review findings at the MURC conference
and we will also share our findings with one of UBC’s Faculty of Medicine Department for practical
learning (eg., Transplant Nephrology at St Paul’s).
Message for mentees: No prior knowledge or training on any of the project activities is required.
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Citations:
https://journals.stfm.org/media/4154/peek-2021-0026.pdf
https://ebookcentral.proquest.com/lib/ubc/reader.action?docID=4843462&ppg=38

Keywords: Equity Diversity and Inclusion, Health
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HARMONY MARTELL
MENTOR ID: 28B
Degree: Postdoctoral
Institution: UBC
Department: Geography
Field of Research: Coral Reef Meta Analysis

Quick Summary of Research
We will be studying the relationship between heating rate and coral bleaching response
by mining data from studies in the literature (meta-analysis) and then using the free
software program R to analyse the data we collect.

Plan for Mentees
My mentees will assist in combing the literature to understand how to select appropriate
articles from which to extract data from published literature, as well as an introduction to
R software coding for data analysis. Each week they will be required to accomplish 1-2
tasks towards this goal, including reading journal articles to decide if they fit the criteria
for our study, installation of computer software for their own machine, self guided
tutorials on coding in R, and then working through trouble shooting and formatting R
code for our study together over Zoom or in person.
Citations:
https://link.springer.com/article/10.1007%2Fs00338-020-01931-9
https://iopscience.iop.org/article/10.1088/1748-9326/aae5d7/meta
https://link.springer.com/content/pdf/10.1007/s003380050249.pdf
Keywords: coral bleaching, heating rate

Lisa Brunner
M
Degree: Ph.D.
Institution: UBC
Department: Educational Studies
Field of Research: Immigration, higher education, wicked problems, international students,
internationalization

Quick Summary of Research
My educational background is interdisciplinary, spanning literature, political science, geography,
law, and education. The more disciplinary lenses I try on, the more some intellectual puzzles gnaw
at me – one being the ways we allow borders and citizenship to determine opportunity in relation
to other constructions of difference, such as class and race. After completing my MA research on
refugee resettlement, I worked in the field of immigration law/policy and cultural orientation
resource development before entering my PhD program to study the relationship between higher
education and immigration policies from a critical lens.

Plan For Mentees
My main areas of interest is the ethics and political theory around immigration. I am able to
support mentees who are interested in various subfields within immigration, including refugee
resettlement, international students, economic immigrants, social and economic integration,
asylum claims, and Canadian immigration law and policy. I am a Regulated Canadian Immigration
Consultant, so I also practice immigration law and advising. I am especially interested in the
relationship between settler-colonialism and immigration. I also study higher education more
generally and can support related projects, especially if they consider the ethics of
internationalization of higher education. Another possible area of study is multiculturalism and
political theories of nationhood. A possible research project would be a collective
autoethnography, or supporting ethnographies, of migration and immigration. I am also open to
other possibilities; however, as a graduate student I cannot support ethics applications for human
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subjects. I would expect you to come to the project with your own interests and ideas, and be
largely self-motivated, and I would try to give you whatever direction and support you need. I can
help discuss ethical research with vulnerable communities, such as those who arrived in Canada
through forced migration. I would highly encourage us to publish the research, whether through
an academic journal or through a more informal means (or both), such as a podcast or zine or opeds in newspapers. Hopefully I can be of some assistance! Good luck!
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Citations:
https://www.tandfonline.com/doi/full/10.1080/23322969.2016.1243016
https://www.researchgate.net/publication/338125523_Critical_internationalization_studie
s_at_an_impasse_making_space_for_complexity_uncertainty_and_complicity_in_a_time_of_gl
obal_challenges
https://link.springer.com/article/10.1007/s10734-015-9949-8
Keywords: immigration, internationalization
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Gabrielle Edwards
M
Degree: Ph.D.
Institution: UBC
Department: Curriculum and Pedagogy Studies
Field of Research: School Food, Food Citizenship, Sustainability Education

Quick Summary of Research
I am interested in school food education and how it can be incorporated holistically into a school
using a whole school approach. I am exploring how this model of education can lead to the
development of food citizens. In short, I'm focused on ways the education system can help
connect people with where their food comes and help them understand the human and
environmental health impacts that their food choices have.

Plan For Mentees
I'm very open to mentoring projects related to food literacy, food systems, sustainable
consumerism and food citizenship education both in a formal school setting and a community
education setting. I'm also very interested in the impact that COVID has had on people's
relationship/interaction with food and food systems. I have a background in food security and
international development so any combination of these themes would be great! The process
would likely begin with a literature review and then, based on what we find, we can design a
project based on the team's interests. The project will be adapted so that it can be completed
virtually.
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Citations:
Wilkins, J.L. (2005). Eating right here: Moving from consumer to food citizen. 2004
Presidential address to the Agriculture, Food, and Human V values Society, Hyde Park, New
York, June 11, 2004. Agriculture and Human Values, 22(3). 269-273. doing: 10.1007/s1
Shallcross, T., Robinson, J., Pace, P., & Wals, A. E. J. (Eds.). (2006). Creating Sustainable
Environments in Our Schools. Sterling, VA: Trentham Publishers.
Gómez-Benito, C., & Lozano, C. (2014). Constructing food citizenship: Theoretical premises
and social practices. Italian Sociological Review, 4(2), 135–156.
https://doi.org/10.13136/isr.v4i2.79
Keywords: School Food Education, Food Citizenship
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Siyi Cheng
M
Degree: Ph.D.
Institution: UBC
Department: Educational Studies
Field of Research: higher education, internationalization, student development, community

Quick Summary of Research
I am academically trained in ESL education, sociology, Asian studies, higher education, and
professionally trained in student support. My research interest is three-folded: First, the
complexities of higher education internationalization of our time with its prevailing dangers.
Second, with my current doctoral project on global citizenship, I am interested in individuals’
development of their global identity and positionality, particularly among international students.
Third, I also extend my interest to the connection between education, noticeably informal adult
education, and social development. For instance, the issues of gender, class, and human
subjectivity in economic development and in places with increasing (im)migration, diaspora, and
integration. I use predominantly qualitative methods (interview, focus group, narrative inquiry,
discourse analysis) in my research.

Plan For Mentees
As described in my research interest, I am happy to work with projects in general that explore the
connection between issues of education and the wider political economy we are situated in. I have
a particular interest in the role of higher education in our society and/or the university student
perspective as social agents. In addition, I would like to welcome projects that study public health,
social stratification, and immigrant societies as these are topics close to my heart too!
My mentorship is to form a supportive learning environment where you can talk about the idea as
well as operation of your projects, where you feel “stuck”, the practical and emotional roadblocks
in the way of your process. I may not be more of an expert than you are in your study, but I am
there as a sounding board and to share research journey with you. I am also thrilled to explore
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where your research will take you towards your future pursuits. I will provide biweekly to monthly
regular meeting-ups for my mentees. In our first session, we will explore what you need and how
you could best utilize me as a resource, followed by a mentorship plan agreed by both parties.
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Citations:
Stein, S., de Andreotti, V.O. Cash, competition, or charity: international students and the
global imaginary. High Educ 72, 225–239 (2016). https://doi.org/10.1007/s10734-0159949-8
Lilley, K., Barker, M., & Harris, N. (2015). Exploring the Process of Global Citizen Learning
and the Student Mind-Set. Journal of Studies in International Education, 19(3), 225–245.
https://doi.org/10.1177/1028315314547822

Keywords: higher education, social studies
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Shahid Abrar-ul-Hassan
M
Degree: Ph.D.
Institution: UBC
Department: LLED
Field of Research: Language education; English for Academic Purposes; Language assessment

Quick Summary of Research
Although English for Academic Purposes (EAP) is expanding in post-secondary education, there is
still a dearth of research on assessment, especially in Canada. EAP assessment practices play a key
role in students’ academic success and their integration into relevant academic communities.
Research on this issue is crucial because, for the most part, neither teacher education nor
professional development opportunities adequately address the specialized nature of EAP
assessment. Responding to the existing void in research on language assessment, I explore the
assessment literacy (AL) of educators working in public and private post-secondary institutions.
My research includes various aspects of language assessment and AL, such as educators’ selfassessed competence in assessment, the influence of socio-cultural factors on assessment
practices, and the role of teacher education programs as well as continued professional
development in AL.

Plan For Mentees
In the filed of language education, I research language practitioners’ assessment literacy (or
competence to assess the language learning reliably and effectively). I use mixed methods
approach to research, and I have also worked on qualitative and quantitative research projects. I
have been a recipient of various competitive awards to support my research.
I have been a classroom practitioner, academic researcher, and teacher development facilitator in
higher education settings for over a decade and a half in many countries across the world. I
currently teach academic language courses and practice as an ESOL examiner. I have also been
involved in many editorial projects and student service activities at UBC.
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I am passionate about peer support, reflective teaching, and learner-centered instruction. I believe
teaching, learning, and research are immensely collaborative and socially-oriented activities as
opposed to being practiced in isolation. And, we all benefit irrespective of our roles.
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Citations:
Accurso, K., & Mizell, J. (2020) Toward an anti-racist genre pedagogy: Considerations for a
North American context. TESOL Journal Special Issue: Exploring the transformative
potential of English language teaching for social justice. DOI: 10.1002/tesj.554
Task-Based Language Teaching and English for Academic Purposes: An Investigation into
Instructor Perceptions and Practice in the Canadian Context by S. Douglas & M. Kim
https://teslcanadajournal.ca/index.php/tesl/article/view/1184

Keywords: Language education, English for Academic Purposes
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Yao Xiao
M
Degree: Ph.D.
Institution: UBC
Department: Educational Studies
Field of Research: Cultural Studies; Critical Chinese Studies; Decolonial Studies in Education

Quick Summary of Research
I hold a PhD in Educational Studies, focusing on cultural studies and diversity education. My
collaborative research work includes Cantonese cultures and identities, Sinophone migration,
African cultural studies, critical adult education, and decolonization in higher education. Some
research findings have been published in journals such as Cultural Studies, Critical Arts, and
Postcolonial Directions in Education. Broadly, my research is grounded in critical, anticolonial and
antiracist traditions, exploring the becoming of continental/diasporic Asian-ness,
continental/diasporic African-ness, and dewesternized decolonial ways of knowing. Specifically, I
am interested in collaborative research projects focusing on critical Chinese studies (e.g.,
historical and contemporary Chinese cultures, different linguistic-ethnic-gendered diasporas),
African cultural studies (e.g., Pan-Africanism, Afrofuturism), and the decolonial directions in
education. While a vital part of my research is in collaboration with the Centre for Culture,
Identity and Education at UBC (https://ccie.educ.ubc.ca), a more extramural part of my research,
writing, and knowledge mobilization has been done in partnership with artists, curators, social
workers, and community groups, including Laiwan, Lydia Kwa, Henry Tsang, Paul Wong, Youth
Collaborative for Chinatown(http://ycc-yvr.com), Yarrow Intergenerational Society of Justice
(https://www.yarrowsociety.ca), and “The Paper Trail to the 1923 Chinese Exclusion Act”
research team (https://1923-chinese-exclusion.ca).

Plan For Mentees
I am interested in working with people on research projects related to one of the following
dimensions, in no particular order:
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(1) Chinese Canadian identities, differences, multiple diasporas and representations, especially in
the formation of Black, Indigenous, People of Color communities on Turtle Island (North America);
(2) Critical Sinophone studies including historical and contemporary Sinophone cultures, societies,
and diasporas (e.g., local/transnational formations of Cantonese identities, Hakka identities,
Hokkien identities);
(3) Anti-oppression frameworks and praxes including critical race theory, critical pedagogy, anticolonial education, intersectionality, and decoloniality;
(4) The interrelatedness of culture and education (e.g., cultural capital in sociology, funds of
knowledge in anthropology, multicultural education, cultural studies in education, culturally
rooted education);
(5) Indigenous ways of knowing, decolonizing education, and land education;
(6) Non-Eurocentric knowledge systems and representations in the world, including Asian cultural
studies, African cultural studies, and/or their interconnections.
My own research journey comes from critical, qualitative approaches, including autoethnography,
critical ethnography, case study, in-depth interview, narrative research, policy analysis, and
textual analysis. I value ethical, interdisciplinary research that supports the creative
expressions/emancipatory education for various communities in their struggles against
colonization, racism, marginalization, and exploitation. I value collaborative relationships and am
flexible with timelines, as long as the research projects are based on mutual trust and reciprocal
learning. Hopefully we will envision meaningful connections between academic research and
multilingual, multimedia, intergenerational community education projects, especially related to
public arts, public histories and place-based learning initiated by Black, Indigenous, and People of
Color communities.

86

Citations:
https://www.tandfonline.com/doi/full/10.1080/09502386.2016.1236394
https://www.tandfonline.com/doi/abs/10.1080/02560046.2020.1758738?journalCode=rcr
c20
https://www.um.edu.mt/library/oar/handle/123456789/78311
Keywords: Cultural Studies, Diversity Education
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Liam Gilson
M
Degree: Ph.D.
Institution: UBC
Department: Forest Resources Management
Field of Research: Forest Biometrics

Quick Summary of Research
I research how climate impacts the growth of timber species, specifically focused on developing
predictive models to estimate growth and survival under future climatic conditions. My work is at
the intersection of forestry and applied statistics, I use data from forest inventories and large scale
experiments to create tools which forest managers can use to understand the impact of their
current decisions on future forest structure, productivity, and survival.

Plan For Mentees
My personal interest mainly lies in how environmental conditions affect tree growth, both for
understanding how trees react to different conditions, and for predicting future performance.
However, my work is broadly in applied statistics, and I can see developing a range of natural
resource related projects which can be explored with (relatively) basic statistical techniques.
I think the ideal project would have an overall goal of applying student's course-based statistical
knowledge to real data and a real research question, and examining what that kind of application
actually entails. Potential options might include exploring publicly available natural resources data
sources to answer an interesting research question.
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Citations:
https://esajournals.onlinelibrary.wiley.com/doi/full/10.1890/08-2257.1
https://www.sciencedirect.com/science/article/pii/S0378112721006150

Keywords: Forestry, Statistics
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Eric Lee
M
Degree: Masters
Institution: BC Cancer Research Centre
Department: Bioinformatics
Field of Research: Cancer Bioinformatics

Quick Summary of Research
Cancers are complex organs and not just masses of malignant cells.
The tumor lives in microenvironment that is composed of different cell types which many cells are
recruited and form dynamic interactions in the tumor. The complex patterns of cell-cell
interactions in the tumor microenvironment are known to be mostly driven by the malignant cells.
The malignant cells are developed from clones with a unique expression profile, yet due to genetic
instability new clones appear. An evolving landscape of cellular composition and cell-cell
interactions drive patient-specific phenotypes. The consequence of such is increased patient
heterogeneity that hinders effective treatment.
Several computational methods have been developed to characterize cell types using expression
data to its fully extent, yet cell-cell interactions have not been well studied. It is my interest to
develop statistical models for the analysis of the tumor microenvironment.

Plan For Mentees
The objective is to have a great time exploring research in both the biological and the
computational domain. Students will develop an idea of what they want to explore during this
experience in a group setting. The process will be to find some data to work on, develop a plan of
how to do it, and implement the solution. Projects may be in the realm of cancer biology, machine
learning, or some other cool areas in data science. Ideas will vary based on student interest, but a
core note is that this will be a dry lab, not a wet lab. Biological or computational experience is not
required but a strong drive of self-learning is expected. The timeline varies on the difficulty of the
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project. Students are expected to present in the undergraduate research forum.
All in all, people who are driven to do some exploration in data and cancer - you are welcomed!
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Citations:
https://pubmed.ncbi.nlm.nih.gov/26095251/
https://www.nature.com/articles/s41408-019-0234-4

Keywords: Machine Learning, Cancer
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Cayla Boycott
M
Degree: Ph.D.
Institution: UBC
Department: LFS
Field of Research: Nutrition and Cancer Epigenetics

Quick Summary of Research
My research focuses on the impact of dietary bioactive compounds on cancer. Specifically, I
specialize in epigenetics, which is the study of changes to gene expression without changes to the
underlying DNA sequence. Epigenetic regulation of gene expression is a highly responsive
mechanism available for cells. As such, cancer cells may express an aberrant gene expression
profile by hijacking the epigenome, thereby, deregulating metabolic pathways to sustain high rate
of proliferation. Conversely, most enzymes involved in epigenetic regulation are dependent on
metabolites as substrates to perform their activity.
Disruption to metabolic status, such as that in tumors, can change the availability of these
metabolites, which may in turn lead to aberrant activity of epigenetic machinery. In such view,
strategies that target this interaction between the epigenome and metabolism may provide the
basis for novel anticancer therapies.
A dietary polyphenol called pterostilbene (PTS) found in blueberries has been shown to restore
disrupted metabolism in diseases. Interestingly, our group and others have recently shown that
PTS has also been shown to normalize epigenetic patterns while attenuating tumorigenesis. The
objective of my research is to understand the mechanisms and targets of PTS in the interplay
between epigenetics and metabolism to attenuate carcinogenesis.

Plan For Mentees
I am open to projects that look at diseases other than cancer but encourage those who have an
interest in epigenetics. We will incorporate nutritional and/or lifestyle aspects (eg. exercise) and
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am open to your ideas! We will begin with some literature review to introduce you to the basics of
epigenetics and start brainstorming. Based on your interest(s) we will build a research question,
design our methodology, and predict our results to present at MURC.
By the end of our time together, I hope my mentees will gain confidence in their oral
communication skills, writing skills and ability to critically evaluate research papers.
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Citations:
https://www.nature.com/articles/nbt.1685
https://www.nature.com/articles/nbt.1685

Keywords: Epigenetics, Nutrition
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Daniel Orizaga
M
Degree: Masters
Institution: UBC
Department: FHIS
Field of Research: Latin American Studies and Hispanic Literature

Quick Summary of Research
I am interested in the political dimensions of the rhetoric of narrative texts of Nueva España
(particularly the “Crónicas de Indias”). Currently I am concerned with the tropological and lexical
mechanisms which help conceptualize social conjuctures, especially in the early Hispanic
Modernity.. I appear as author in collective books (i.e. Ensayos recientes sobre Carlos Fuentes,
Aproximaciones críticas), journals (i.e. Graffylya) and as an editor (i.e. Cámara nocturna. Ensayos
sobre Salvador Elizondo). Most of my writing deals with issues of Literary Theory and the literary
production from Mexico between the 19th and 20th centuries.

Plan For Mentees
Hello! I am a PhD student with an interest in Hispanic Studies. I’m fairly open to projects regarding
Latin American and/or Hispanic Culture, History and Literature. Once we’re happy with our
research question(s), we will design our methodology.
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Citations:
https://webs.ucm.es/info/especulo/numero39/narranu.html
https://issuu.com/iimpublicaciones/docs/la_mesa_del_escribanoo
https://dialnet.unirioja.es/servlet/articulo?codigo=2658749
Keywords: Colonial Studies, Latin American Cultural
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Hadis Mozaffari
M
Degree: Ph.D.
Institution: UBC
Department: Human Nutrition
Field of Research: Human Nutrition

Quick Summary of Research
“Let food be thy medicine and medicine be thy food.” Hippocrates
Broadly, my domain of study is Nutritional Epidemiology—in particular, I am focused on the
relationship between dietary patterns and the risk of chronic conditions. I have had experience
working on projects related to cardiometabolic diseases, bone fracture, and gastrointestinal
diseases. My most recent research project focuses on the impact of diet diversity on the
development of type 2 diabetes. My project aims to answer (1) Does a diet consisting of various
food groups (e.g. fruits, meats, grains, etc) reduce the risk for type 2 diabetes; (2) Can this
relationship be altered by gender, obesity or socio-economic status; and (3) Do intestinal
microbiotas have a role in linking diet diversity to diabetes?
I have a solid foundation in nutrition-related subjects as I have been studying Human Nutrition in
all my academic programs. Moreover, I led several projects, the results of which were published as
systematic reviews, meta-analyses, and empirical studies. I also have experience in mentoring
students on their projects both within and outside the REX program and these activities resulted
in high-impact journal and conference publications. So, I have relevant knowledge and experience
to guide mentees to conduct a research project independently.

Plan For Mentees
I want to group mentees together to design a review project from the ground up in the style of a
grant application. This can mimic how a real research group functions and we can accomplish the
project's goals much more efficiently than if one was to go at it alone. We can start with simple
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readings and identifying what nutritional epidemiology is and how it can be important in disease
prevention. Using the literature review we can come up with our research questions and
hypotheses. Then, we outline potential methods and expected results, and rationalize the project’s
significance to current prevention practices. During the process, I will impart my knowledge of
systematic review and meta-analysis which involves applying key search terms to specific
databases, learning how to ‘screen’ titles and abstracts, extraction, and synthesis/analysis. Finally,
the mentee will be asked to contribute to knowledge translation by presenting the work at the
Multidisciplinary Undergraduate Research Conference and by communicating these concepts to
the general public in layman’s terms.
I would expect this process to take no more than one year, but this timeline is flexible depending
on the mentee’s engagement with the project. I would prefer to work with students whose
interests align with my research (see my background and citations). I currently do have an idea for
conducting a review study on a topic in nutrition and writing a review paper. However, I am more
than willing to help with any project the mentees propose as long as they are related to nutrition
and human health. We will decide and finalize topics during our group discussions.
I hope this to be a collaborative project that challenges both the mentee and myself to explore
new concepts. My goal is to familiarize mentees with the expectations of graduate research, help
them to think scientifically, and motivate them to pursue research during their studies.
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Citations:
Citation 1: Is eating a mixed diet better for health and survival?: A systematic review and
meta-analysis of longitudinal observational studies
https://www.tandfonline.com/doi/full/10.1080/10408398.2021.1925630
Citation 2: The role of dietary diversity in preventing metabolic-related outcomes: Findings
from a systematic review https://onlinelibrary.wiley.com/doi/full/10.1111/obr.13174
Citation 3: Dietary Approaches to Stop Hypertension and risk of chronic kidney disease: a
systematic review and meta-analysis of observational studies
https://www.sciencedirect.com/science/article/pii/S0261561419330766
Keywords: Diet, dietary diversity, dietary pattern, chronic diseases, cardiometabolic
outcomes, diabetes, systematic review, meta-analysis
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Drew Sanders
M
Degree: Masters
Institution: UBC
Department: Food Science
Field of Research: protein science

Quick Summary of Research
I do research that aims to understand what makes some proteins more difficult to unfold. This is
accomplished by expressing and purifying the enzyme pepsin (hard to unfold) and its precursor
pepsinogen (easily unfolded) in bacteria, purification and characterization of these proteins, and
eventual experiments using optical tweezers, a Nobel prize winning technique used to unfold
individual molecules under force. A better understanding protein unfolding barriers might lead to
an exciting variety of applications in industry and health.

Plan For Mentees
If you are interested in understanding protein folding at the level of single molecules and want to
get hands on experience using optical tweezers, which are arguably one of the very best methods
to study proteins (resolution on the order of microseconds, piconewtons, and Angstroms), I highly
suggest you reach out to do a project with us!
This technique is still emerging, so labs with this instrument are rare (to the best of my knowledge,
there's only two of these things in Canada), making this possible opportunity very unique. You
would also learn about how to make proteins, how to purify them, how to characterize them, "bioconjugate" chemistries like attaching DNA handles to link proteins for an OT setup, and a good
understanding of energy landscape theory.
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Citations:
https://science.sciencemag.org/content/338/6110/1042.abstract?casa_token=5Msm_VRHz
V8AAAAA:HnFfR_b9MZzetWQp3PQ1zRTquJcAzBAHeSUg7r9MONhrx8HbJ2GuDGmxc1
7TAXox4gEC7H9A7AldYQ
https://www.annualreviews.org/doi/abs/10.1146/annurev-biochem-013118111442?casa_token=40qygIlIteYAAAAA%3A3OJPmwaT_CghKFUTZeRRNnTdYtOngkq5V
QqAR0ZsbadtjN35NPLH48OjfGNJ2nPGs6_K8HsNZpSw
https://science.sciencemag.org/content/352/6282/239.abstract
Keywords: protein, single molecule experiments
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Alysha Deslippe
M
Degree: Ph.D.
Institution: UBC
Department: Human nutrition
Field of Research: Food literacy programs

Quick Summary of Research
Hello! I am a PhD student in the intersection between nutrition, behaviour change and gender.
Majority of the projects I lead focus on considering how food literacy programs can be developed
and implemented in local BC secondary schools. Within this, I situation program development in
behaviour change strategies that help promote healthy eating while considering differences in
how boys and girls are affected. Even in today’s society where it is well-known food has
substantial impacts on health and gender norms are beginning to be challenged, we still see
inequality in how food literacy programs are developed and targeted towards children.
I have been at UBC since my undergrad (a very long time ago!) in both the Faculty of Land and
Food Systems (Nutrition) and Medicine (Population and Public Health). This has given me
opportunities to work closely with other health behaviour areas (including physical activity,
screen time and sleep) and how health behaviours in the general population can be targeted
through mHealth apps. I am more than happy to delve into different health behaviour avenues,
stick to my favorite field of nutrition or take on a more gender orientated project – totally depends
on where your interests lie.

Plan For Mentees
First and foremost, the overall topic chosen will be guided by you and an area that you would like
to explore. We will first start off with a brainstorming session to get an idea of where you would
like to focus. Once decided, I’ll help facilitate a literature review led by you on that topic. When
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you feel like you’re able to provide a confident evidence table and identified gap(s) in the
literature, well start discussing the research questions. Once we’re happy with these, you’ll go
back to the literature and see what you can find to potentially answer those questions and what
methods we think could help addresses the identified gap(s). I have a lot of training in both
quantitative and qualitative methods so depending on which route fits the questions, I will
propose some potential routes that you will then explore. From here, you’ll go back to the
literature as you decide which methodological route best supports your research question(s) and
is feasible. I think that the key here for this process is that you as the research are leading the way.
My role is to support you as much as you need while you have the opportunity to explore an area
that is of interest and learn some new research skills (literature review, methodical selection,
research question formation etc.).
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Citations:
https://pubmed.ncbi.nlm.nih.gov/11902388/
https://pubmed.ncbi.nlm.nih.gov/24844778/
https://pubmed.ncbi.nlm.nih.gov/25934089/
Keywords: nutrition, behaviour change
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Anna Ratuski
M
Degree: Ph.D.
Institution: UBC
Department: Animal Welfare Program
Field of Research: Animal Welfare

Quick Summary of Research
Hello! I am a PhD student in the UBC Animal Welfare Program, which conducts a range of
scientific projects to improve the management, housing and handling of animals. I study laboratory
animal welfare; my work is focused on improving the lives of animals used in science through the
implementation of the Three Rs (Replacement, Reduction, and Refinement). My PhD research is
focused on environmental enrichment for mice and rats housed in laboratories. Examples of my
thesis work include housing rats in an environment that allows them to spend time away from
their pups, giving conventionally-housed mice access to complex ‘playpen’ environments, and
reviewing the broader concept of how people define and implement ‘environmental enrichment’
for laboratory rodents.

Plan For Mentees
My research to date has been focused on practical environmental enrichment solutions for
rodents, and I would be open to a project in this area, however I am also more broadly interested
in other practical and ethical issues related to the use of animals in research. This includes topics
such as refining laboratory animal husbandry practices, perceptions of animals used in science,
and how the Three Rs get implemented in the formal review process surrounding the use of
animals in science.
I am also open to coming up with other projects within the realm of lab animal welfare issues. I
would prefer to prioritize project ideas that might be feasible to carry out either during or after
the REX program, if the students are interested in pursuing this option. Once we narrow down a
topic that everyone is happy with, I will provide some introductory reading to get us started on
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developing a research question.
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Citations:
https://www.nature.com/articles/s41598-019-56860-7
https://www.mdpi.com/2076-2615/11/3/708
https://journals.sagepub.com/doi/10.1177/0023677219891754
Keywords: lab animal welfare, animal behaviour
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Claudia Baldassi
M
Degree: Ph.D.
Institution: UBC
Department: Plant Science
Field of Research: Raspberry and Breeding

Quick Summary of Research
My research focuses on raspberry breeding and stems from the need to gain information on the
genetics of raspberry fruit color and resistance to the North American large raspberry aphid
(Amphorophora aghatonica), in order to effectively incorporate cultivars and selections in future
breeding efforts.
Fruit color is a key quality characteristics as it drives consumer preference and market
acceptability. Genes involved in color determination have been previously reported. However, for
fruit with red color it is not possible to discriminate their genetic background on the basis of
observable characteristics. This makes it difficult to choose cultivars/selections to include in
breeding programs based off their fruit color.
A. agathonica represents a major concern to producers in North America, since it is an efficient
vector of viruses that have been associated with the Raspberry mosaic. This disease can cause
plant and yield decline, as well as detrimental effects on fruit quality. To date, several resistance
genes have been identified, but there remains the need to combine more than one resistance gene
in new cultivars, in order to build a solid resistance mechanism against the large raspberry aphid.
The project encompasses a number of disciplines, including breeding, biochemistry, fruit quality
and entomology.

Plan For Mentees
I have in mind to introduce my mentees to plant breeding, its principles and, above all, to instill in
them interest in sustainable horticulture. I would also will be happy to focus on one of the
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disciplines encompassed by my project, without necessarily focusing on the breeding aspect. I feel
very comfortable about working on fruit quality as this was one of the main topics of my MS thesis.
I would be happy to develop together a small project (related to my field of study/expertise) my
mentees can work on and present at the end of the program. By working on a project, mentees will
learn to conduct a literature search, critical reading and thinking of research papers and reviews,
get familiar with experimental design and statistical methods, and prepare basic scientific
presentations/reports.
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Citations:
https://journals.ashs.org/jashs/view/journals/jashs/137/6/article-p445.xml
https://www.tandfonline.com/doi/full/10.1080/15538360902801338
https://www.sciencedirect.com/science/article/pii/S1756464610000599
Keywords: Raspberry, Breeding
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Jordy Kersey
M
Degree: Ph.D.
Institution: UBC
Department: Soil science
Field of Research: Sustainable agriculture

Quick Summary of Research
My research is centered around finding beneficial management practices for local farmers which
increase the sustainability of crop production and related operations, considering impending
climatic shifts. I am focused on investigating management practices which promote both climate
change adaptation and mitigation, such as those which increase soil carbon, decrease greenhouse
gas emissions, increase soil water-holding capacity, and reduce soil disturbance. The research is
located on Westham Island in Delta, BC, in an interesting setting where agriculture meets wildlife
management. I am soil-focused, but there are agronomic system aspects involved in my research
including plant nutrition, crop biomass, and management of migratory bird forage.

Plan For Mentees
I am open to suggestions for project topics within the realm of sustainable agriculture, whether
that be related to nutrients (runoff, pollution potential), conventional/organic/regenerative
systems, beneficial management techniques (tillage, cover cropping, grassland set asides), crop
management for wildlife, or integrated agricultural systems. My background is strongest in soil
chemistry and biology, so a focus on nutrient cycling (C, N, P), water, and soil microbes/fungi
would be best suited for my expertise. I imagine a project would begin with a discussion of topics
of interest, followed by a literature review. From there, we can develop research questions,
methodology, and create an experimental design (including layout in space and location). From
here, we can use prior agricultural research, from a similar environment, to determine our
hypotheses and craft a discussion of what we believe we would observe would this experiment be
executed. It is also possible to use the wealth of available open-source climate and other data, to
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supplement this project. In a completely different direction, I am very open to expanding outside
of my research realm to craft a project related to the most recent IPCC climate analysis. There is a
wealth of information there, and I am happy to discuss potential projects that could report and
discuss this important current research.
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Citations:
https://www.sciencedirect.com/science/article/pii/S0167880921000608?casa_token=63R
Bwt2c4OYAAAAA:t1is2iusdXWnEUTjRBqqRZQPImmDF093lbaxfeGp_cwdEGZkwiTupbSw
gzQJNZOOnOeGRhq3gSts
https://www.nature.com/articles/s41893-020-0491-z
https://link.springer.com/article/10.1007/s13593-011-0016-2
Keywords: climate change, sustainable agriculture
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JOANA PICO CARBAJO
M
Degree: Postdoctoral
Institution: UBC
Department: Wine Research Center
Field of Research: Secondary metabolites analysis in food

Quick Summary of Research
As a passionate food analytical chemist, my main expertise is applying my knowledge about
optimization and validation of analytical methods to food analysis, ranging from straight-forward
colorimetric reactions to my core expertise in chromatography (GC and HPLC) coupled to mass
spectrometry (MS). Specifically, flavor chemistry, phenolic bioactivity, and the impact of
processing on food quality are the primary fields of my research career. My Ph.D. thesis aimed to
understand the bread flavor chemistry, with the aim of evaluating how the recipe and processing
influenced the aroma of gluten-free products and how to improve it. This required an extensive
knowledge about aroma analysis by GC/MS, as well as sensory techniques. Besides tasting well,
food needs to be healthy, thus my previous postdoc at the University of Guelph was focused on
the impact of extrusion on cereal and fruit quality, including proximate analysis, phenolic
composition and in vitro digestions, for preparing novel foods. My current postdoctoral position at
UBC is based on the assessment of small fruits quality, with special emphasis on secondary
metabolites (e.g., volatile and phenolic compounds) at harvest and during postharvest, which
provides me with extensive knowledge about the flavor and bioactivity of small fruits as raw
material.

Plan For Mentees
Small fruits are rich in antioxidants and nutrients, but they are also known for their attractive
flavor. Because of all these features, the consumption of small fruits like blueberries, cranberries,
strawberries, or raspberri es, has increased substantially over the past 10 years. Additionally, they
are also main crops cultivated across North America. Traditionally, most breeding efforts have
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been focused on improving berry traits such as yield, fruit size, color, shelf life, and the balance of
fruit sugar and acidity. However, the likelihood of purchasing small fruits is strongly associated
with flavor intensity, as the stronger the berry flavor, the more likely it is purchased. Therefore,
understanding the flavor chemistry behind the small fruits’ aroma is essential for the consumer
satisfaction.
Small fruits aroma is composed by thousands of volatile compounds, from which just a small
fraction is known to have an impact in the final flavor. This impact depends not only on the
compounds’ concentration and odour threshold, but also on the proportion of other volatile
compounds from the matrix that can promote or mask the perception of specific volatile
compounds. Thus, it is the proportion among the different volatile compounds the responsible of
the final aroma, and consequently, the responsible of the small fruits flavor perception. On this
basis, creating a “database” of the main volatile compounds found in the aroma literature of the
most relevant commercial small fruits, as well as understanding how these volatiles impact the
flavor perception could be crucial for developing small fruit cultivars with an improved flavor. In
this regard, investigating the main pathways that are involved on the biogenesis of these volatile
compounds would be also a key task.
As an analytical chemist with a wide experience in the analysis of fruit quality together with my
passion for flavor chemistry, I will ensure that my mentees will learn useful information for their
careers. Working together as a team, we will be able to carry out a full research project key for the
small fruit industry and scientific community, meanwhile they will also learn main concepts about
the flavor chemistry of small fruits. I also aim to publish together an article from the obtained
information, which will also provide the students with training on the publication of scientific
papers.
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Citations:
https://www.sciencedirect.com/science/article/abs/pii/S0308814621018185
https://www.sciencedirect.com/science/article/abs/pii/S0963996918300565
https://www.sciencedirect.com/science/article/pii/S0308814619310921
Keywords: Flavor Chemistry, Bioactive food
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Temitope Onifade
M
Degree: Ph.D.
Institution: UBC
Department: Law
Field of Research: Climate policy, regulation and governance, and justice

Quick Summary of Research
Trained in law and policy and building on my experience as a lawyer and an academic in energy and
environmental law and policy, I study the broader policy aspects of energy and environment. My
current focus is on climate policy, specifically four research themes: low-carbon agenda,
renewable energy, sustainable finance and corporate governance, and climate justice. Most of my
projects, including my PhD and other projects I recently completed for the Canada Climate Law
Initiative (UBC) and the Commonwealth Climate and Law Initiative (Oxford), address how state,
corporate, financial and/or civil society actors contribute or could contribute to the regulation and
governance of issues across these themes. Perhaps most significantly, I move beyond the technoeconomic approach to low-carbon agenda, which has been about using low-carbon technologies
(e.g. renewable energy, energy efficiency, and carbon capture and storage) and finance (e.g.
climate finance, subsidies, sovereign wealth funds), by getting into the climate justice dimensions
that are often underrated (e.g. climate vulnerability and responsibility).

Plan For Mentees
Do you want to think and write about the international and/or Canadian policy frameworks for
the low-carbon agenda, especially the transition to net zero? Are you passionate about how
climate justice could fill some of the climate policy (techno-economic) gaps to help us move
forward in addressing the climate emergency? If you answer yes to either of these questions, then
we might be a great fit! I have ideas about specific projects that may be of interest, but would be
open to your ideas. I imagine my expectations would be based on how much you currently know
about the research interest we share. For instance, if you have been working in the climate policy
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field, say as a climate lab assistant, reporter or activist, then we could design a project that builds
on your field experience. Regardless of the level of experience, you would benefit from studying
some classics in the field, brainstorming research ideas and designs, and writing at least one draft
of a research paper. Since there are many ways of thinking and writing about issues in climate
policy, regulation and governance, and justice, I am also open to other methods of contribution, for
instance unconventional methods of collecting or analyzing information. I am especially interested
in learning from mentees that have experience with indigenous ways of knowing. Altogether,
learning from each other would be a lovely approach to any project we decide to do. However, I
will try to take a lead in sharing my experience working on research projects, hopefully putting you
in a position to do future projects on your own.

119

Citations:
https://www.sciencedirect.com/science/article/abs/pii/S030142151630249X
https://www.tandfonline.com/doi/abs/10.1080/02646811.2017.1298698?journalCode=rnr
l20
https://link.springer.com/article/10.1007/s12142-015-0375-1
Keywords: Climate policy, Climate justice
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Oludolapo Makinde
M
Degree: Ph.D.
Institution: UBC
Department: Law
Field of Research: Corporate Governance, Anti-Corruption Law, Artificial Intelligence

Quick Summary of Research
I aim to investigate the practicability of adopting an integrated approach which fuses corporate
governance and corporate social responsibility measures with artificial intelligence tools to
effectively tackle corruption in Canadian multinationals and Global South state-owned
enterprises.
An integrated approach is worth investigating, for two reasons. First, CG and CSR values motivate
companies to consider the impact of their activities on stakeholders and the larger community
when making decisions (Sullivan & Wilson, 2013). Also, AI has been described as “the next frontier
in anti-corruption” (Petheram & Asare, 2018) and its ability to predict and even prevent
corruption has increasingly become a topic of interest. In conducting this research, I pose the
following question, “how can CG, CSR and AI be integrated to enhance how Canada combats
transnational corruption in the Global South?”
I will utilize the Third World Approaches to International Law as a theoretical lens in conducting
this research. Method-wise, I will collect qualitative empirical data using surveys and in-depth
interviews with select Canadian multinationals and managers of state-owned enterprises in
Bangladesh and Ghana.

Plan For Mentees
My research interests revolve around corporate governance, anti-corruption law, artificial
intelligence, business and human rights and Third World Approaches to International Law
(TWAIL). My dissertation specifically seeks to investigate the possibility of utilizing an integrated
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approach comprising corporate governance, corporate social responsibility, and artificial
intelligence to tackle corruption involving Canadian multinationals operating in the Global South.
I am interested in working with mentees who share similar research interests as above, either in a
specific area, for example, corporate governance, or an intersection of two or more of the listed
areas. Possible research projects could range from a consideration of the pros and cons of the use
of artificial intelligence in curbing corruption, an analysis of how corporate governance measures
can help curb human rights violations, conceptualizing TWAIL in the international criminal justice
system, making a case for the international criminal liability of corporate entities, decolonizing
legal education practices, examining the corporate purpose debate, analyzing companies’ CSR
anti-corruption measures, amongst others.
Once we have agreed on a research topic, we will begin by undertaking a literature review of some
core texts, which will be useful in crafting research questions. This literature review will also
include texts on methodology and methods, which will guide the theoretical framework and
method of carrying out your research. We will thereafter utilize the information derived from the
literature review in executing your research project.
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Citations:
https://www.u4.no/publications/artificial-intelligence-a-promising-anti-corruption-tool-indevelopment-settings
https://www.transparency.org/files/content/publication/Download_a_short_version_of_the
_report.pdf
https://digitalcommons.osgoode.yorku.ca/olsrps/138/
Keywords: Corporate Governance, Business Law
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Faisal Khosa
M
Degree: M.D.
Institution: UBC
Department: Radiology
Field of Research: Study of gender and racial disparity

Quick Summary of Research
Reasons for gender and racial disparity

Plan For Mentees
My research focus is on equity, deiversity and inclusion in which I am mentoring students across
North America and beyond. We have successfully tested our hypothesis and methodology with
projects, which formed the basis of manuscripts accepted by high impact, prestigious peer
reviewed journals. Additional gender and racial disparity projects are ongoing with data being
collected for Law Schools, Business Schools, Political Science Schools, Public Health Schools,
Engineering and Medical Schools. IRB requirement is waived since the data for our projects is
publically available.

124

Citations:
https://pubmed.ncbi.nlm.nih.gov/33313715/
https://pubmed.ncbi.nlm.nih.gov/33011449/
https://pubmed.ncbi.nlm.nih.gov/33823510/
Keywords: disparity, gender
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Leili Ghazi zadeh
M
Degree: Ph.D.
Institution: UBC
Department: orthopedics
Field of Research: biomedical eng

Quick Summary of Research
• An accomplished bioengineer with more than 7 years of laboratory and analytical work.
• Advanced experience in the healthcare system, medical and biotechnology industries (7 years
working with health care professionals, academic specialists, and external thought leaders).
• Able to clearly articulate information during formal and informal presentations and have the
ability to convey complex, scientific ideas fluently to any audience.
• Excellent listening skills and adept at confidently stating informed opinions while respecting
the positions of others.
• Business and scientific acumen to work effectively on multi-disciplinary teams in order to
achieve desired outcomes.
• Able to multi-task, work independently, and focus on priorities while paying attention to
detailed projects/assignments.
🔷Please feel free to reach me at:

lili.ghazi@gmail.com
+1-604-209-0420

Plan For Mentees
I have experience in medical device and tissue eng. therefore, I can mentor the students who are in
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the filed of tissue eng and reg medicine.
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Citations:
https://pubmed.ncbi.nlm.nih.gov/?term=leili+ghazi+zadeh
https://pubmed.ncbi.nlm.nih.gov/?term=leili+ghazi+zadeh
https://pubmed.ncbi.nlm.nih.gov/?term=leili+ghazi+zadeh
Keywords: medical device, biology, life science, cell biology, molecular biology, medical
device, biology, life science, cell biology, molecular biology
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Christine Wardell
M
Degree: Ph.D.
Institution: BC Children's Hospital
Department: Experimental Medicine
Field of Research: Immunology

Quick Summary of Research
I am currently a PhD candidate studying immunology at the BC Children's Hospital Research
Institute. While we commonly think of an immune response as an inflammatory process that is
important for fighting off pathogens, it is also important to consider the consequences of an
immune response that becomes too inflammatory, which ends up causing more harm than good.
My research looks at a subset of immune cells called regulatory T cells, which are critical to
dampening hyper-inflammatory immune responses. Our lab is investigating the potential utility of
genetically-engineered regulatory T cells to prevent transplant rejection and treat patients with
autoimmune diseases. My current research project is focused on using regulatory T cell therapy in
conjunction with transplantation to treat mice with type 1 diabetes.

Plan For Mentees
Immunology comprises a very large field with a lot of very interesting niches. It can be intimidating
at first, due to the large amount of field-specific terminology and the inter-connectedness of all
the cells involved. So, we will begin by ensuring that everyone has a basic working knowledge of
the immune system via discussions as a group and some assigned readings. Once everyone is on
the same page, I expect to then develop a research question that interests the mentees; together,
we will decide on an interesting topic and then following review of the literature, will come up with
a specific research question. Based on this question, we will develop goals for our theoretical
research and then design a series of experiments that could address those goals.
The immune system is critical to our health. When the immune system works perfectly, bacteria
and viruses are quickly eliminated, cancer cells cannot grow, and we live in harmony with all of our
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commensal bacteria. However at its core, the immune system is constantly finetuning the the
amount of on-going inflammation. Whenever the balance is thrown off, our immune system itself
becomes the cause of chronic disease. Although I am currently studying the memory-making cells
of the immune system and their role in transplantation and diabetes, I am open to pursing a
theoretical project based on any disease and/or specific cell type. My ultimate goal is to work with
mentees to investigate a project that interests them and hopefully, serves as a good introduction
to research in immunology.
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Citations:
General introduction to the immune system: Marshall, Jean S., et al. "An introduction to
immunology and immunopathology." Allergy, Asthma & Clinical Immunology 14.2 (2018): 110.
Review from our lab discussing regulatory T cell therapy: Dawson, Nicholas AJ, and Megan
K. Levings. "Antigen-specific regulatory T cells: are police CARs the answer?." Translational
Research 187 (2017): 53-58.
Nice lay article in The Atlantic about the immune system and its importance in fighting
COVID-19: https://www.theatlantic.com/health/archive/2020/08/covid-19-immunity-isthepandemics- central-mystery/614956/
Keywords: Immunology, Autoimmunity
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Adrienne Kinman
M
Degree: Ph.D.
Institution: UBC
Department: Neuroscience
Field of Research: Neuroscience of memory

Quick Summary of Research
My research focuses on the cellular and behavioural aspects of memory formation, consolidation
and retri eval. One way I study this is through fear memory paradigms to investigate how fear
memories are stored and accessed in the brain, how this impacts behaviour and how these
processes are altered in disorders like post-traumatic stress disorder (PTSD). I use 1-photon
calcium imaging with miniscopes (seriously, look it up!) combined with behaviour and circuit
mapping to investigate how neural activity changes with and can be modulated during fear
memory formation.

Plan For Mentees
There are many fantastic questions to explore related to the neuroscience of memory. This is an
expansive field covering many scopes of analysis (behavioural, cellular, molecular, circuit,
modelling, etc.) and disorders (Alzheimers, ADHD, PTSD, ASD, etc.). Regardless of the question
you choose to explore, I would love for mentees to get to have some hands on coding and
literature review experience during their research project in the REX program. Both these are
great skills to develop and allow the mentee to have tangible results from this project for future
applications to labs, summer research positions or graduate school.
Once we narrow down a subject area within the neuroscience of memory, we can conduct a
literature review, ask your favourite research questions, design hypotheses and methodologies to
assess your chosen research question, predict the results and practice data visualization and
analysis.
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I look forward to brainstorming studies and learning more about the neuroscience of memory with
you!
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Citations:
Cai, D. J., Aharoni, D., Shuman, T., Shobe, J., Biane, J., Song, W., ... & Flores, S. E. (2016). A
shared neural ensemble links distinct contextual memories encoded close in time. Nature,
534(7605), 115-118.
Erwin, S.R.*, Sun, W.*, Copeland, M., Lindo, S., Spruston, N., Cembrowski, M.S. A sparse,
spatially biased subtype of mature granule cell dominates activity in hippocampal-associated
behaviors. Cell Reports 31(4):1-2. 2020
Jimenez, J. C., Berry, J. E., Lim, S. C., Ong, S. K., Kheirbek, M. A., & Hen, R. (2020). Contextual
fear memory retrieval by correlated ensembles of ventral CA1 neurons. Nature
communications, 11(1), 1-11.
Keywords: Neuroscience, Memory
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Amirhossein Bahreyni
M
Degree: Ph.D.
Institution: St. Paul's Hospital
Department: Pthology and Laborathory Medicine
Field of Research: Cancer immunotherapy

Quick Summary of Research
My research is primarily focused on the development and application of novel and safe
approaches to activate the immune system against cancer cells. I am also interested in combining
diverse therapeutic strategies including chemotherapy and immunotherapy by using
nanotechnology-based platforms in order to inhibit tumor growth without harming healthy
tissues.

Plan For Mentees
Despite noticeable improvements in therapeutic strategies, cancer still ranks second among all
causes of death. Recently, cancer immunotherapy, using the host’s immune system to eradicate
cancer cells, has attracted tremendous attention. However, Immunotherapy is associated with
some limitations because it might cause some immune reactions by affecting normal tissues.
Nanotechnologies are rapidly increasing their role in immuno-oncology. Various nanoparticles
have been developed to deliver different therapeutic agents to cancer cells with high selectivity.
My research is primarily focused on the development and application of novel and safe
approaches to activate the immune system against cancer cells. I am also interested in combining
diverse therapeutic strategies including chemotherapy and immunotherapy by using
nanotechnology-based platforms in order to inhibit tumor growth without harming healthy
tissues.
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Citations:
https://pubmed.ncbi.nlm.nih.gov/33298099/
https://pubmed.ncbi.nlm.nih.gov/34138136/

Keywords: Cancer immunotherapy, Nanoparticle
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Heather Betz
M
Degree: Masters
Institution: BC Cancer Research Centre
Department: Medical Genetics
Field of Research: Leukemia

Quick Summary of Research
Acute myeloid leukemia (AML) is a blood cancer that often affects patients over 65 years. This
patient population innately carries difficulties in treatment, as traditional AML treatment has not
significantly changed since the 1970’s and relies on chemotherapeutics. However, older patients
often have complicating factors associated with age that make regular-dose chemotherapy not
practical for use, leading this age cohort to have a very low 5-year survival rate at 10-15%. This is
where my research comes in! New drugs (such as Venetoclax) have been developed that can be
used alongside lower-dose chemotherapy to target leukemias in older patients, improving survival
rates. Nevertheless, these drugs don’t always work, with selections of patients displaying marked
resistance.
My specific research is examining the biological origins of this resistance to uncover novel
therapeutic targets that may lead to re-sensitization of the patient or the development of
subsequent drugs. I conduct my research using generated treatment-resistant AML cell lines,
focusing on the differences in cell death and survival pathways between these cells and regular
susceptible cell lines.

Plan For Mentees
Despite my research focusing in on when therapeutics don’t work, I am also very much interested
novel combination treatments for leukemias, as well as approaches such as gene therapies which
may be of interest to REX students. There are many exciting projects that can be studied in the
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field of novel cancer therapeutics! Though my project mainly encompasses what happens when
these treatments don’t work, I would be very interested in working with potential students to
develop projects that may involve bioinformatics to investigate expression differences in patient
populations or develop an idea for a project looking at new targeted delivery systems for gene
therapies. I also find the idea of personalized medicine and treatment to be very interesting, so
examining how to cater cancer treatments to individuals could also be a jumping off point of
investigation. I am very open to any and all ideas, so if you have any interest in oncology I would
encourage you to bring your research ideas up and I would be happy to work with you to develop
your project. In the beginning I expect we will start out with laying groundwork via reading of
some current publications as well as conducting a small literature review, and then we can get to
work finding our research questions and further developing the methods for which we would go
about conducting our research.
If you are interested in gene therapy and personalized medicine in a different context, I would also
be happy to work with you and learn about a different field myself, as long as you are comfortable
with me not being as familiar with your setting. In general I do prefer a cancer setting just because
that's what I'm most knowledgeable about. I'm excited to hear your ideals!
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Citations:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6581210/
https://pubmed.ncbi.nlm.nih.gov/32014868/
https://pubmed.ncbi.nlm.nih.gov/23840208/
Keywords: Oncology, Cancer Therapy
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Evan Gibbard
M
Degree: Masters
Institution: UBC
Department: Pathology
Field of Research: Ovarian Cancer

Quick Summary of Research
I research ovarian cancer to try and understand how it starts and how we can treat it. In recent
years, researchers have realized that ovarian cancer is not a single disease, but rather that there
are many different types of ovarian cancer. Each of these types has remarkably different
biology than the others, meaning that discoveries in one type may not transfer to another. This
realization has allowed many exciting new research questions, but has also exposed the
magnitude of the challenge that’s ahead as we characterize each type. In my research, I’m
studying high grade serous ovarian cancer, the most common and deadly ovarian cancer.
My project uses genetically engineered human organoids to model how cancer starts. Organoids
are 3-dimensional cellular structures that grow from stem cells in the laboratory. In my project, I
use the combination of a lentivirus and CRISPR-Cas9 to mutate normal cells’ genomes at places
commonly observed to be altered in ovarian cancer. From there, I can look at whether these
mutations can transform the cells into cancer cells and whether specific mutations make the
organoids more or less sensitive to therapy.

Plan For Mentees
I’m open to supporting mentees pursuing projects in the realm of biology and medicine. I realize
this is very broad, but I’d like to encourage my mentees to determine the scope of their own
project. My primary domains of expertise include cancer (especially ovarian cancer), medical
genetics, cell biology and synthetic biology; so I will be the most helpful if the project falls under
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those areas.
Reading review papers and press releases can be a good place to start when trying to decide on a
project. For student researchers looking to do projects involving bioinformatics, it may also be
worthwhile to see what public datasets are available for you to use before deciding on a project.
The year will go by more quickly than you think, so timelines and planning are important. I would
like my mentees to start by making a timeline for brainstorming, project planning, (dry lab)
research, and write-up. Mentees should aim to present at the Multidisciplinary Undergraduate
Research Conference next spring.
My main goal for this experience is for you to be introduced to planning and executing a research
project.
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Lauren Forgrave
M
Degree: Ph.D.
Institution: UBC
Department: Pathology and Laboratory Medicine
Field of Research: biomarkers + neurodegeneration

Quick Summary of Research
Dementia is an umbrella term of many fatal disease, and therapeutics to slow or stop disease
progression have yet to be developed. To be able to develop these therapeutics, diagnostic tests
to identify the different forms of dementia while individuals are living with the disease are
required. To be able to develop these diagnostic assays, disease-specific molecules, or biomarkers,
are required. This is where my research comes in! We take pathologically characteri zed tissues or
biofluid and search their proteomic composition for biomarkers to be translated into diagnostic
tests. My lab also specializes in clinical test development, where our research can be taken from
bench top to bed side.

Plan For Mentees
I am open to working on almost any research project looking at either biomarker discovery or
neurodegenerative diseases or utilizing mass spectrometric approaches to solve an issue. If you
are interested in protein misfolding or biomarker discovery, I would encourage you to bring your
ideas to my group! For a timeline, I imagine this sort of research project would begin with a (short)
literature review to identify an area of interest (unless the mentees already have something in
mind!). Once we have solidified the research question, we will develop a hypothesis and aims.
Then, we will research the laboratory methods to best answer the research question(s).
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Anna Gottschlich
M
Degree: Postdoctoral
Institution: UBC
Department: School of Population and Public Health
Field of Research: Cancer prevention and control

Quick Summary of Research
Cervical cancer remains a significant women’s health issue in Canada even after the introduction
of cytology screens in 1949, resulting in a reduction of cases. It is frequently diagnosed in young
women, who are embedded in careers, raising families, or still planning to conceive. Treatment can
affect women’s ability to work and care for families and often causes infertility, and survival rate is
often low. It is vital to improve preventative screening programs using modern testing
innovations. Testing for human papillomavirus (HPV) is more effective than cytology, but it is not
yet used in BC. HPV FOr CerviCAL Cancer (FOCAL) was a trial investigating HPV testing.
Participants were followed for ten years post-trial through linkage to the BC Cervix Screening
Program to create the FOCAL-DECADE cohort. We will use data from this cohort to compare
long-term rates of cervical precancer between those who received cytology or HPV testing,
expecting reduced rates in the HPV group. These results will inform decision-makers, like the
provincial screening program, of best screening practices (e.g. screen interval) aiding transition to
HPV-based testing programs thus helping reduce cervical cancer across BC.

Plan For Mentees
The research project will focus on HPV testing as a primary form of cervical cancer screening, but
the exact question of interest is flexible based on student input. Students will begin by completing
and discussing a few general readings to supplement their public health and epidemiology
knowledge, followed by a basic literature review on the chosen topic of interest. From here we
will develop a research question and use our literature review to guide our design of the proposed
study. We will formulate hypotheses, clean and organize datasets, run analyses, and interpret our
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results. Time permitting, we will draft a manuscript of our work.
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Kaitlin Sullivan
M
Degree: Ph.D.
Institution: UBC
Department: Neuroscience
Field of Research: Memory

Quick Summary of Research
My research investigates the cellular and molecular mechanisms underlying fear memory. Using
spatial transcriptomics, we are able to uncover previously unknown cell types in memory brain
regions. We then identify how these cell types functionally participate in memory
encoding/retrieval. Using our transcriptomic and functional information, we can select specific cell
types for genetic access in order to manipulate memory.

Plan For Mentees
Hi, my name is Kaitlin Sullivan and I am a PhD student in the laboratory of Dr. Mark Cembrowski!
Our lab is home to a lot of very exciting research, principally focussed on understanding how
memory works across the various scales of molecules, cells, circuits, and behaviour. Sticking with
this theme of "holistic" investigation, we also use various experimental models from
computational, to mouse, to surgically resected human tissue.
My work involves uncovering molecular and cellular underpinnings of fear memory, primarily
using transcriptomic techniques like: single cell RNA sequencing (scRNA-seq) and multiplexed
FISH. These "big data" techniques store a wealth of information, and have allowed us to uncover
previously unidentified cell types with unique gene expression profiles. Furthermore, these
techniques can allow us to identify every gene that is upregulated or downregulated across a
behaviour or disease state.
These "big data" sets are publicly available - and sometimes not fully explored. That is where our
time together will come into play! We can discuss brain regions/diseases/tissue type (human vs
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mouse)/etc, and decide on the most interesting project given personal preference and available
data!
Our project will involve coding in R, so some experience with this will be a big plus.
Given the current pandemic climate, most of our work will be bioinformatic in nature, with the
potential for some fun lab visits if allowed!
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Angela Dou
M
Degree: Masters
Institution: UBC
Department: Cell and Developmental Biology
Field of Research: Pancreatic Cancer

Quick Summary of Research
Hi! I am a Master student at the Cell and Developmental Biology Program currently doing
research on pancreatic cancer and its immune microenvironment. In turns of my current MSc.
project, I am interested in dissecting the differences in immune microenvironment around
pancreatic tumors derived from different cellular origins. When we think about a tumor, we
usually think about the cancer cells that make up the tumor. However, a tumor usually consists of
not only cancer cells, but various immune cell populations that might suppress or promote tumor
progression, depending on the cell type. Pancreatic cancer is a devastating disease that does not
have an effective immunotherapy treatment to date. I believe that by studying the immune
phenotypes in pancreatic tumors with different characteristics (in this case the origin they came
from), we will have a better understanding of the tumor immune microenvironment we find in
patients with pancreatic cancer. This will allow us to develop a more personal and more accurate
immunotherapy treatment for this devastating disease. To facilitate my research, I use genetically
engineered mouse models to model pancreatic cancer, and I also use primary pancreatic tumor
cell lines generated from our mouse models.

Plan For Mentees
I have a broad background in different sectors of biology, so I am open to research ideas other
than the field of cancer. But in turns of my field of expertise, there are still a lot of aspects of
pancreatic tumor cellular origin that we don’t know. The study of its cellular origin only began a
decade ago, and we just started to glimpse at how cellular origin could affect the immune cell
population around the pancreatic tumor. As a result, there can be a lot of interesting research

151

questions we can ask regarding what pancreatic tumor cellular origin could do and what effects it
could have. We can derive our hypothesis to these research questions by doing literature searches
and predict the outcome by studying similar experiments done by other researchers.
Nevertheless, as I mention previously, I am also open to other ideas that fit in the broader realm of
biology.
Since we wouldn’t be able to do actual wet-lab experiments for this REX research project, it would
be a theoretical project where we would plan the intended experimental methods and predict the
experimental result based on literatures. It would be a great opportunity for mentees to practice
critical thinking skills and learn how to plan a research project and later apply these skills for
future wet-lab research. I would expect mentees to do literature searches and reading on a biweekly to weekly basis. In addition, we will practice literature reading skills, presentation skills,
and writing skills for the first few months. I will be available for meetings on a weekly basis, and I
can meet in-person or through Zoom, whatever the mentees’ preference is. I hope that through
this mentorship experience the mentees will gain the skills and have more confidence in planning
and carrying out a research project on their own.
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Junbum Im
M
Degree: Ph.D.
Institution: BC Cancer Research Centre
Department: Interdisciplinary Oncology
Field of Research: Acute Myeloid Leukemia, Treatment Development, Apoptosis, Protein Glycosylation

Quick Summary of Research
Acute Myeloid Leukemia (AML) is a blood disease caused by the loss in ability of blood cells to fully
mature in the bone marrow, causing an accumulation of immature cells called blasts. Among the
many subgroups of AML, the group overexpressing the protein Ecotropic Viral Intergration Site 1
(EVI1) has the one of the lowest survival rates and highest rates of relapse. There are currently no
treatments for EVI1-high AML, one of the factors being a very low sensitivity to apoptotic
signaling, which triggers cell death following clinical treatment. My research focuses on tampering
with the sensitivity to apoptosis through a specific type of protein glycosylation. By increasing this
sensitivity, EVI1-high AML once again responds to treatment at far lower doses. This approach is
being honed into a novel therapeutic approach to use in combination with other treatments.

Plan For Mentees
I'd love for everyone to pursue research topics based off of personal interests! The central disease
of interest would be blood diseases, primarily Acute Myeloid Leukemia or Multiple Myeloma, but
anything can be studied, whether that be the tumor environment, new treatment strategies, or
pathways that contribute to the cancer itself. The first week or two would focus primarily on
learning about the disease of interest and discussing what aspects about it are currently being
studied. I will provide ample examples of topics they can pursue and guide them in developing a
solid research question.
Further weeks will then consist of creating experiments (the fun part!) revolved around answering
this research question as well as what results you would expect. Although actual experiments
can't be done, I'll make sure to provide good visual demonstrations of how the experiments are

154

done. If restrictions ease, I'll also be sure to provide a full tour of our lab at BC Cancer!
The last few weeks will then be dedicated to learning how data is acquired and analyzed, as well as
creating expected results and interpreti ng them. This will all go into making the poster for MURC,
followed by guidance on making a good overall presentation.
My goal is for everyone to have as much fun and creativity in their research projects as possible!
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Emma Morton
M
Degree: Postdoctoral
Institution: UBC
Department: Psychiatry
Field of Research: Bipolar disorder, Digital health

Quick Summary of Research
Bipolar disorder is a chronic, severe mood disorder that affects 2.4% of people worldwide, and is
ranked by the World Health Organization as the 5th leading cause of disease burden among
mental health conditions. People living with bipolar disorder can experience negative impacts to
their relationships, physical health, cognition and memory, and participation in
education/employment – broadly, what we call quality of life. My research looks at how quality of
life is impacted in people with bipolar disorder, and the kinds of psychosocial interventions that
can help to improve it.
COVID-19 has shown us that digital tools can help support people who are unable to access faceto-face care. Smartphone apps in particular can help people access information and receive
support when they need it most. Apps can also be easier and more convenient to use than
traditional pen-and-paper tools. However, people often stop using apps before they have a chance
to positively impact their mental health. For a mental health app to be truly effective, they also
need to be appealing, usable, and engaging.

Plan For Mentees
I’m a postdoctoral researcher and psychologist, and have been at UBC since 2019. I have a
particular interest in how eHealth interventions can improve delivery of evidence-based
interventions for bipolar disorder. My current research project will evaluate how people use an
app designed to improve quality of life in bipolar disorder, and the potential impacts of this app on
their mental health.
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I’m open to considering research ideas in a range of areas related to mental health. Maybe you are
curious about what factors contribute to good wellbeing in people with serious mental health
issues, or whether a particular treatment might help improve quality of life. Maybe you have an
idea about ways to make digital mental health tools more effective or appealing, and want to know
how you would go about testing that. While my work to date specifically focuses on bipolar
disorder, I also have experience researching other mood disorders (e.g., unipolar depression) and
psychotic spectrum disorders (e.g., schizophrenia), and am open to discussing the feasibility of a
project in those areas if it is of particular interest to you. I have experience using quantitative,
qualitative, and mixed-methods approaches, and believe that using a combination of approaches
can help researchers develop both in-depth and generalizable knowledge about a topic.
I will help mentees to shape their research question and design by providing coaching in the
process of conducting a literature review, identifying gaps, selecting an appropriate methodology,
and considering the implications of hypothetical findings. We will then discuss how results are
shared in the academic system, to help you make a poster summarizing your work. I am passionate
about patient-oriented research, and will encourage mentees to consider various ways they could
involve people with lived experience in planning, conducting, and sharing the results of their
hypothetical research project. I will support you in the REX process by providing feedback on your
ideas, facilitating group discussions, suggesting relevant readings, offering advice from my own
practical experience (as both a psychologist and a researcher) , and my knowledge of various
research methods.
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Ryan Ghorayeb
M
Degree: Masters
Institution: UBC
Department: Cell and Developmental Biology
Field of Research: Breast Cancer

Quick Summary of Research
The process of cell division is complex and essential for living organisms. In humans, from an
embryo to an adult, our cells are always dividing. But what happens when a cell does not divide
how it should? Often times, these cells will be destroyed by your immune system, however, in
some cases they can escape this response and cause cancer.
Cancer can arise from a plethora of mutations that affect how a cell divides. My research is
focused on a few key genes involved in mitosis and DNA repair, and how variation in their
expression can lead to breast cancer.
I work in a lab at BC Children's Hospital Research Institute where we use a wide range of
molecular/cell biology techniques such as western blot, PCR, microscopy, etc. to help us
understand the roles of different proteins in aberrant cell division that leads to cancer.

Plan For Mentees
I am open to different projects that revolve around genetic mutations and pathways that lead to
cancer or allow tumour cells to escape the immune response. I would leave the specific
cancer/gene up to the mentees, based on their interests, as long as I have some prior knowledge to
be able to guide them. Some genes/pathways/topics they could take a look at are: brca1 (gene),
plk1 (gene), centrosome amplification, oriented cell division, and stem cell differentiation. I am
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open to their suggestions as well!
Some techniques that we will likely "use" in our project include: PCR, gene editing (CRISPRCas9/Prime Editing), western blot, qPCR/RT-qPCR, microscopy, cell culturing, gene
knockdowns/knockouts, and possibly others.
I will provide a timeline below of how I would like to structure the project:
1) Choose the gene/pathway that is linked to some type of cancer to form our research project
around. This will require some literature review. I also have a few ideas that I can give to the
mentees if they are having a hard time finding a starting point.
2) After they have picked the type of cancer and gene(s), we will need to review recent relevant
literature to guide us in forming our research question. In picking this question we will have to ask:
Is it possible to determine this with available technologies? Is this a novel idea? If we are able to
answer it, what will we learn?
3) At this point, the mentee should make sure they are familiar with technologies that will allow us
to actually answer the question
4) Review other studies to help us create our methodology for how we will answer our question
5) We can come up with our "expected results" and what these will tell us.
6) Finally, they can begin to write their final paper and create their poster.
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Printha Wijesinghe
M
Degree: Postdoctoral
Institution: UBC
Department: Ophthalmology & Visual Sciences
Field of Research: Neurodegeneration

Quick Summary of Research
My PhD research project was intended to investigate the age-related cytoskeletal changes in
elderly brains representing two South Asian sample populations, and to explore AD-related
neuropathological changes with respect to vascular and genetic risk factors, and coexisting
cerebrovascular pathologies. For this project, I collected elderly brain samples at post-mortem
and assessed the extent of neuropathological and cerebrovascular changes using
histopathological/ immunohistochemical staining. In addition to that, as a research assistant, I
have worked on 2 main projects: “establishment of adult porcine derived inner ear in vitro cell
model using post-mortem labyrinth specimens”, and on “sudden sensorineural hearing loss
(SSNHL)” where I carried out microRNA investigations in SSNHL patients and matched normal
hearing controls; performed systematic review & meta-analysis studies to determine the “efficacy
of hyperbaric oxygen therapy for SSHNL”, and “role of hypoxia adaptive microRNAs in the
etiopathogenesis of SSNHL”; and performed a retrospective SSNHL patients chart review study to
determine the “relationship between initial audiometric data and the hearing outcome”.
Currently, as a post-doc, I work on research projects focused on Alzheimer’s Disease (AD) and
specifically the relationship between changes in both eye and brain of animal models of AD and in
post-mortem tissues from donors with AD.

Plan For Mentees
Sporadic Alzheimer’s disease (AD) is a progressive neurodegenerative disease and the most
prevalent form of all dementia (60-80%). Autopsy-based neuropathological examination is a gold
standard for AD diagnosis.
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MicroRNAs (miRNAs) are endogenous, noncoding single stranded, ~21-23 nucleotides length,
small RNA molecules and are a large family of post-transcriptional regulators of gene expression.
There have been several studies that reported the altered miRNA expression levels in AD. This
includes post-mortem AD human brain samples, biofluids obtained from AD patients such as
cerebrospinal fluid, serum, plasma, blood, saliva or tears and the samples obtained from AD
transgenic animal models.
My research interest for this REX program is to conduct an electronic database search which can
be done remotely (ex: PubMed) with a special focus on differentially expressed miRNAs in AD
patients' post-mortem brain samples and categorize them based on specific neuroanatomical
regions such as hippocampus, neocortex regions, brainstem, cerebellum and others. Since the AD
pathological lesions progress in a topographical pattern, identifying AD associated miRNAs with
respect to specific neuroanatomical regions, would help to explore underlying pathogenetic
mechanisms with some clarity. Using free online Bioinformatics tools such as miRWalk3.0 and the
Database for Annotation, Visualization and Integrated Discovery (DAVID6.8), target genes
(predicted or validated) and their functional enrichments could be generated.
Still now there are no treatments for AD. One possible reason might be the inclusion of patients
with the uncertain or mixed diagnoses and/or late stage disease. Research is needed to identify
and diagnose early stages of AD non-invasively and by a widespread, community deployable
method. This proposed work would support to determine the changes in miRNA expressions at
different stages of AD progression.
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Umaimah Zanif
M
Degree: Masters
Institution: BC Cancer Research Centre
Department: Interdisciplinary Oncology
Field of Research: Colorectal Cancer

Quick Summary of Research
Colorectal cancer (CRC) is a major cause of morbidity and mortality throughout the world.
According to GLOBOCAN, CRC is the fourth most commonly diagnosed cancer worldwide. While
5-year survival rates have improved over time, they currently remain at about 65%. Research
informing further improvements in CRC treatment-related outcomes is needed. Various lifestyle
factors have been associated with risk of CRC including body mass index (BMI), diet, smoking,
alcohol consumption, and physical activity. In studies of CRC patients, these factors have also
been associated with prognosis. Secreted protein, acidic and rich in cysteine (SPARC) and Vascular
Endothelial Growth Factor (VEGF) are two markers expressed in CRC tumours that have been
linked to prognosis. There is growing evidence suggesting that expression of SPARC and VEGF are
impacted by lifestyle factors. Using data and tumour samples from 50 participants in the BC
Generations Project (BCGP), we will be exploring the impact of lifestyle factors on SPARC and
VEGF expression in CRC tumours.

Plan For Mentees
I am quite open in exploring different project ideas in the epidemiological/clinical intersection. I
would also encourage anyone with a strong interest in cancer research to bring their ideas to my
group! Anyone interested in different molecular techniques and genome analyses are also
welcome to join as that is necessary for the tumour sample core preparation. I imagine the process
being simple and effective - I would give background for my mentees to start their lit review, then
based off of preliminary understandings and findings we will draft research questions which will
be refined as more literature is understood. Once we decide our final research questions, we will
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design our experimental/theoretical methodology and begin to predict results based off literature.
I also plan to include a section of pros and cons since this will help students to start thinking of why
certain research protocols are used; such is helpful in thesis defences.
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Larissa Kraus
M
Degree: Postdoctoral
Institution: UBC
Department: Cellular&Physiological Sciences
Field of Research: Neuroscience, Neurological diseases, Epilepsy, Transcriptomics

Quick Summary of Research
Understanding the operations of neurons in the human brain is a key component for the
development of therapies for disorders such as epilepsy, depression and brain tumours. The
scientific community has primarily gained knowledge of basic operations of the human brain from
studying cell cultures or animal models. However, for both basic scientific and therapeutic
applications, it is of utmost importance to investigate these mechanisms directly from the human
brain.
Using living resected brain tissue from patients suffering from epilepsy or brain tumours, I aim to
identify unresolved cellular properties of the human brain using cutting-edge optical and
functional techniques, such as single cell RNA-sequencing, single-molecule fluorescent in situ
hybridization and electrophysiological approaches. My goal is to use these methods to identify the
cell-type organization of the human hippocampus, and observe the function of specific
interneurons in seizure generation and maintenance.
My research will potentially provide unprecedented knowledge on cell-type-specific gene
expression and functional involvement of neuronal subtypes in physiological and pathological
operations of the living human brain.

Plan For Mentees
I am primarily interested in fundamental science that directly informs knowledge about
neurological diseases (eg epilepsy). Can we find novel genetic risk factors, an epigenetic impact or
a changes in the transcri ptome in the diseased human brain? Can this potentially inform novel
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therapy options?
My work focuses on neurons, but I would be very interested in non-neuronal cells in the brain and
how they might contribute to neurological diseases. There are many publications and datasets
available which could be used to answer an exciting research question. The ongoing pandemic has
once again shown the potential of using previously published data to answer a novel hypothesis.
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Keywords: Neuroscience, Neurological diseases
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Howard Cen
M
Degree: Postdoctoral
Institution: UBC
Department: Cellular and Physiological Sciences
Field of Research: Type 2 diabetes

Quick Summary of Research
High sucrose diet and hyperinsulinemia may contribute to the pathogenesis of obesity and
diabetes, but the molecular mechanisms are not well understood. To decipher the effects and
interplay of hyperinsulinemia and sucrose, mice with one or two copies of insulin genes were fed
with or without liquid sucrose. Body weight, blood glucose, glucose tolerance, and insulin
tolerance were measured regularly to assess the physiological changes of the mice. We are
conducting total proteomics, phospho-proteomics (mass-spectrometry), and transcri ptomics
(RNA-seq) analyses for the liver, skeletal muscle, and white adipose tissues of the mice to reveal
the molecular changes of the mice. Together, we aim to better understand the effects of
hyperinsulinemia and high sucrose diet, which may be relevant to the prevention and treatment of
obesity and diabetes.

Plan For Mentees
The mentees could start with a literature review, which is usually the first step in a research
project, to learn what is already known about the effects of sucrose diet and hyperinsulinemia on
physiology/metabolism. Sucrose and insulin may affect the tissues and cells via signaling
transduction and transcriptional regulations. From the literature, mentees could identify proteins,
genes, and pathways of interest and hypothesize the direction of changes under high sucrose diet
and/or hyperinsulinemia. Potentially, when I get the phospho-proteomics and transcriptomics
data in a few months, mentees can actually test those hypotheses. Phospho-proteomics analysis
will reveal the phosphorylations of thousands of proteins, which can implicate the signaling
pathways that are affected by sucrose and/or insulin. Transcriptomics (RNA-seq) analysis will

172

reveal the changes in gene expressions. Optionally, if mentees have background or are interested
in bioinformatics, they can explore the "omics" data themselves using R packages or online tools to
find other interesting information. Next, mentees could design experiments to manipulate the
proteins, genes, and pathways of interest, aiming to rescue the detrimental effects of high sucrose
diet and hyperinsulinemia. Mentees are also free to develop other research ideas around my
research or related areas.

173

Citations:
https://pubmed.ncbi.nlm.nih.gov/29901267/
https://joe.bioscientifica.com/view/journals/joe/232/3/R173.xml
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Fang Fang Li
M
Degree: Masters
Institution: UBC
Department: Pathology and Laboratory Medicine
Field of Research: COVID-19, diagnostic test, immune memory

Quick Summary of Research
The original antigenic sin (OAS) theorizes that our previous immune exposures modulate our
responses to novel pathogens of similar structure. This is well documented in influenza, where
vaccine efficacy is dependent on the similarities between strains: if a new strain is too similar to a
previously immunized one, the immune system relies on the memory response rather the
development of a new targeted response, leading to immune blunting. We believe that this may be
the case in the spectrum of morbidity and mortality in COVID-19 cases.
Commonly, infectious diseases impact the young and elderly populations, and this is a persistent
trend often seen in many diseases. In the case of COVID-19, we instead see significantly higher
hospitalization rates with increasing age. One of the hypotheses to explain this is OAS. SARS-CoV2 is part of the same genus as HCoV-OC43 and HCoV-HKU1, two viruses that can cause what is
known as the common cold, which all otherwise healthy individuals past age 6 are expected to
have immune memory against. In order to elucidate the contributions of immune memory, we
need to first correlate antibody responses to clinical outcomes, which we do via pan-coronavirus
assays.

Plan For Mentees
Ideally the project I’d like to work on with mentees would be one focusing on methodology. The
conceptualization of a theoretical diagnostic assay keeping in mind turnaround-time and cost per
sample, or a comparison of different testing modalities currently available (clinical performance
vs. cost) are examples of what I would be interested in and am comfortable with guiding mentees
along in. While I primarily work with coronaviruses, I am open to all pathogenic bacteria and
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viruses!
I am also interested in epidemiological studies looking into determinants of disease susceptibility.
For this, I envision the project to revolve around developing a good data collection strategy, and
using statistical software to analyze these results to elucidate risk factors.
While these are the two fields I am mainly interested in, I am open to anything that aims to assess
identify individuals most at risk for serious complications early on in the disease course.
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Citations:
https://science.sciencemag.org/content/370/6520/eabd4250
https://www.nature.com/articles/s41467-021-23977-1
https://www.frontiersin.org/articles/10.3389/fimmu.2020.01120/full
Keywords: Microbiology, Immunology
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Dongsheng Xiao
M
Degree: Postdoctoral
Institution: UBC
Department: Department of psychiatry
Field of Research: brain disorders, neuroscience, functional brain mapping, neuromodulation, BCI and
AI

Quick Summary of Research
My research interests are in discovering brain circuits that underlie sensorimotor integration and
motor functions. I'm also involved in cultivating artificial intelligence and computer vision to
automate exploratory mining of our rich neural and behavior video datasets. My current focus is
to discover what spatiotemporal patterns in the brain activity would be associated with a specific
type of voluntary or involuntary motor acts.

Plan For Mentees
Discovering spatiotemporal patterns in the brain activity associated with specific type of
voluntary or involuntary motor acts.
I am a postdoctoral fellow in neuroscience, and I hold a MD-PhD with specialization in brain
disorders. My research interests are in discovering brain circuits that underlie sensorimotor
integration and motor functions. Understanding the neural basis of motor functions would help us
find effective treatments for motor deficits, such as Stroke, Parkinson’s disease and Huntington’s
disease.
One of the exciting directions in our lab is to develop cutting-edge neurophysiological techniques
and instrumentation to probe the complex information flow in the brain during sensorimotor
processing. We are also involved in cultivating artificial intelligence and computer vision to
automate exploratory mining of our rich neural and video datasets. My current focus is to discover
what spatiotemporal patterns in the brain activity would be associated with a specific type of
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voluntary or involuntary motor acts. I investigate this with calcium imaging and
electrophysiological recordings on the mouse model, which has offered us invaluable scientific
insights into how the human brain works.
Undergrad students in our team will assist in observing and categorizing movement of the
whiskers, facial muscles, and forelimbs of mice from recorded videos. We will then feed your
manual categorization and our neural data (which is simultaneously recorded with the videos) into
machine learning models to learn the dynamical neural patterns related to each prototypical
movement. Students in our team may assist in animating 3D body model in blender to generate a
motion library of brain disorders.
While no wet-lab or computational experience is required, we would be happy to offer theoretical
introductions to those. We will also encourage and facilitate publication of the participating
students’ research work at the UBC Medical Journal.
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Citations:
https://doi.org/10.7554/eLife.19976.001
https://doi.org/10.1038/s41592-021-01103-9
https://doi.org/10.1016/j.celrep.2021.108696
Keywords: Brain disorders, Artificial intelligence
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Dongsheng Xiao
M
Degree: Postdoctoral
Institution: UBC
Department: Department of psychiatry
Field of Research: brain disorders, neuroscience, functional brain mapping, neuromodulation, BCI and
AI

Quick Summary of Research
My research interests are in discovering brain circuits that underlie sensorimotor integration and
motor functions. I'm also involved in cultivating artificial intelligence and computer vision to
automate exploratory mining of our rich neural and behavior video datasets. My current focus is
to discover what spatiotemporal patterns in the brain activity would be associated with a specific
type of voluntary or involuntary motor acts.

Plan For Mentees
Discovering spatiotemporal patterns in the brain activity associated with specific type of
voluntary or involuntary motor acts.
I am a postdoctoral fellow in neuroscience, and I hold a MD-PhD with specialization in brain
disorders. My research interests are in discovering brain circuits that underlie sensorimotor
integration and motor functions. Understanding the neural basis of motor functions would help us
find effective treatments for motor deficits, such as Stroke, Parkinson’s disease and Huntington’s
disease.
One of the exciting directions in our lab is to develop cutting-edge neurophysiological techniques
and instrumentation to probe the complex information flow in the brain during sensorimotor
processing. We are also involved in cultivating artificial intelligence and computer vision to
automate exploratory mining of our rich neural and video datasets. My current focus is to discover
what spatiotemporal patterns in the brain activity would be associated with a specific type of
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voluntary or involuntary motor acts. I investigate this with calcium imaging and
electrophysiological recordings on the mouse model, which has offered us invaluable scientific
insights into how the human brain works.
Undergrad students in our team will assist in observing and categorizing movement of the
whiskers, facial muscles, and forelimbs of mice from recorded videos. We will then feed your
manual categorization and our neural data (which is simultaneously recorded with the videos) into
machine learning models to learn the dynamical neural patterns related to each prototypical
movement. Students in our team may assist in animating 3D body model in blender to generate a
motion library of brain disorders.
While no wet-lab or computational experience is required, we would be happy to offer theoretical
introductions to those. We will also encourage and facilitate publication of the participating
students’ research work at the UBC Medical Journal.

182

Citations:
https://doi.org/10.7554/eLife.19976.001
https://doi.org/10.1038/s41592-021-01103-9
https://doi.org/10.1016/j.celrep.2021.108696
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Haoyu Deng
M
Degree: Postdoctoral
Institution: St.Paul's Hospital
Department: Department of Internal Medicine
Field of Research: Microbiology and Immunology

Quick Summary of Research
I was trained as a Ph.D. student at the Department of Pathology and Laboratory Medicine, UBC
under the supervision of Dr. Honglin Luo. During the graduate studies, my research focused on
microbial infection and the host defense system. Specifically, I demonstrated that coxsackievirus
B3 (CVB3), an important human causative pathogen for viral myocarditis, targets host Grb2associated binder 1 (GAB1) to generate a GAB1 cleaved fragment that enhances viral infectivity
via activation of the ERK pathway. I also first discovered that CVB3 selectively infects and lyses
KRASmut lung adenocarcinoma, while sparing normal lung epithelial cells and EGFRmut lung
adenocarcinoma. These findings shed light on a potential clinical translation by development of
CVB3 as an oncolytic virus for KRASmut lung adenocarcinoma. Since joining UBC as a
postdoctoral research fellow in 2020, I have been leading a translational and clinical research
program devoted to how genetic variation influences health and disease, particularly in the
context of cardio-metabolic disorders. My project focuses on high density lipoprotein (HDL) for
sepsis treatment. My study identified an entirely new role for HDL as a critical player in the
pathogenesis of sepsis and severe infections, and opens the door to clinical trials of HDL-raising
therapies to treat sepsis.

Plan For Mentees
My training philosophy is to encourage mentees to develop ideas and interests independently,
within the context of my research program, which I believe supports the unique needs and
interests of mentees while providing them with sufficient support and structure to succeed. My
research program mainly focuses on HDL for sepsis treatment. Previous studies from my lab have
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demonstrated that pharmacological inhibition of genetic cholesteryl ester transfer protein (CETP)
improved survival in a mouse cecal ligation and puncture model of sepsis. Combined with our
discoveries that CETP deficiency markedly increases the number and size of HDL particles and the
circulating CETP concentration in patients hospitalized for sepsis is decreased in proportion to the
severity of sepsis, my ongoing study will be investigating the mechanisms by which CETP
inhibition improves survival from sepsis and to explore the role of CETP inhibition in other forms
of sepsis.
We will: 1) Investigate the role of CETP in HDL-mediated hepatic uptake of PALs using an in vitro
model; 2) Investigate the role of CETP in lipid metabolism and the potential therapeutic benefit of
CETP inhibition in the animal models of sepsis and endotoxemia; and 3) Investigate the
mechanism by which CETP is regulated by inflammation during the sepsis. My experimental
framework follows a translational research approach using human and mouse macrophages (in
vitro) and ApoE3.Leiden-CETP mice (in vivo). Results from the proposed studies will create the
foundation for future clinical trials to test whether CETP inhibition is a viable therapeutic strategy
for sepsis.
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Citations:
https://pubmed.ncbi.nlm.nih.gov/32033866/
https://pubmed.ncbi.nlm.nih.gov/33228395/

Keywords: Microbiology, Sepsis
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Aicha Asma Houfani
M
Degree: Postdoctoral
Institution: UBC
Department: Biochemistry and Molecular Biology
Field of Research: My research is on studying a novel combination therapy for acute myeloid leukemia
based on protein expression changes and signal transduction pathways.

Quick Summary of Research
Currently, Dr. Aicha Asma Houfani is a postdoctoral fellow at the University of British Columbia in
Vancouver, Canada. In April 2019, she joined Foster Lab to investigate a novel combination
therapy for acute myeloid leukemia based on protein expression changes and signal transduction
pathways. Many blood cancers can now be treated with molecularly targeted therapies, but a cure
remains elusive for most acute myeloid leukemia (AML) patients. Due to the presence of certain
blood cancer cells that possess unique properties and can cause relapse or treatment failure, new
therapies are needed for AML. For her postdoc project, Aicha also spent her time working in
collaboration with industry at SignalChem Lifesciences Corporation (SLC) where she was involved
in a collaborative preclinical study evaluating the effectiveness of a new inhibitor (developed by
SLC) in targeting primitive AML cells and their survival pathways in vitro and in vivo. To reach her
research goals, Aicha processed large quantities of cancerous human cell cultures of leukemia cell
lines tested with single and combination treatment, developed and applied laboratory workflows
to study drug mechanisms of action and identified drug-induced protein expression changes in
leukemic cells.

Plan For Mentees
Metabolomics and Proteomics in Leukemia
Writing a review paper on the general characteristics of leukemia and recent proteomic as well as
metabolomics approaches applied for studying leukemia. The goal of this paper is to elucidate the
link between functional proteins involved in the metabolism of leukemia, highlighting how the
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association between proteomics and metabolomics is relevant the development and
comprehension of mechanisms in the treatment of leukemia.

PAPER OBJECTIVES
Literature search on PubMed, Medline, and Science Direct databases using the keywords
‘leukemia’, ‘proteomics’, ‘metabolomics’, and ‘mass spectrometry’ to:
• List and describe the proteomics and metabolomics approaches that are applied to study
leukemia
• Discuss the roles of biomarkers to make leukemia therapies more effective
• Meta-analysis to explore and analyze functional proteomic databases using leukemia
proteomic atlas and/or other publicly available databases
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Citations:
https://www.sciencedirect.com/science/article/pii/S0961953420300155
https://link.springer.com/article/10.1007/s00248-018-1251-8
https://pubmed.ncbi.nlm.nih.gov/28058637/
Keywords: Proteomics , Leukemia
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Mehwish Anwer
M
Degree: Postdoctoral
Institution: UBC
Department: Pathology and Laboratory Medicine
Field of Research: Neuroscience, Molecular biology, CNS Injury, Trauma

Quick Summary of Research
I am highly interested in understanding the changes that happen in the brain and the spinal cord
after a physical or genetic insult to the system. More specifically, I am investigating RNA and
protein expression using cutting-edge techniques like tissue clearing (Yup! making brain
transparent) and transcriptomics. I aspire to use these methods to decode the link between CNS
injury-induced changes and the development of neuropsychological complications such as
dementia, post-traumatic stress disorder (PTSD), depression, and anxiety. In Wellington lab, we
are using sophisticated animal models to mimic brain injury and understand these complex
phenomena. I am also very interested in using micro-RNAs as biomarkers of injury and cognitive
decline.

Plan For Mentees
I can offer converging but unique projects for my mentees on the use of transcriptomics and tissue
clearing in context of traumatic brain injury, Alzheimer’s, and PTSD. I am also open to your
suggestions and ideas to develop a project that excites you! Irrespective of the project you choose,
I will ensure that we develop a realistic goal-oriented project timeline so that you can benefit from
this experience and take it with you moving forward in your career.
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Citations:
https://www.thno.org/v11p3035.htm
https://www.sciencedirect.com/science/article/abs/pii/S0165027019302109?via%3Dihub
https://www.liebertpub.com/doi/abs/10.1089/neu.2019.6739
Keywords: Neuroscience, Molecular Biology
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Aziz Ghahary
M
Degree: Ph.D.
Institution: UBC
Department: Surgery
Field of Research: Wound Healing and tissue Engineering

Quick Summary of Research
Dr. Ghahary works on the biology of wound healing, including burns and other non-healing
wounds. He is researching a biological skin substitute for burn patients and ways to treat scarring.
He is also working to develop a liquid skin material for use on non-healing wounds. Such a material
would provide a scaffold for the patient’s skin to close and begin to heal the wound. Currently his
research is directed toward finding new strategies to deal with the non-healing pressure ulcers
which are often seen in people with SCI.

Plan For Mentees
I expect them to study the skin biology in general and wound healing process. I also want them to
review the literatures and explain why some wounds become none healing such as those seen in
elderly people, diabetic and spinal cord injured patients.
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Citations:
In Situ Forming Nutritio nal and Temperature Sensitive Scaffold Improves the Esthetic
Outcomes of Meshed Split-Thickness Skin Grafts in a Porcine Model. Pourghadiri A,
Alnojeidi H, Jalili R, Kilani RT, Nabai L, Ghahary A. Adv Wound Care (New Rochelle). 2021
Mar;10(3):113-122. .
Split Thickness Grafts Grow From Bottom Up in Large Skin Injuries. Jalili RB, Pourghadiri A,
Li Y, Cleversey C, Kilani RT, Ghahary A. J Burn Care Res. 2019 Oct 16;40(6):727-733.
An in-situ forming skin substitute improves healing outcome in a hypertrophic scar model.
Hartwell R, Poormasjedi-Meibod MS, Chavez-Munoz C, Jalili RB, Hossenini-Tabatabaei A,
Ghahary A. Tissue Eng Part A. 2015 Mar;21(5-6):1085-94.
Keywords: Skin, wound healing, burn, non-healing wounds , Physiology and pthology of
wound healing, Skin cell interaction
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Nicole Bailey
M
Degree: Masters
Institution: UBC
Department: Experimental Medicine
Field of Research: Pain and stress

Quick Summary of Research
Hi, my name is Nicole! I am doing a MSc in Experimental Medicine, and I work out of ICORD (spinal
research centre at VGH). As funny as it sounds, I essentially hurt people for a living! I guess that’s
what happens when you study pain?? All our tests are done in a very controlled environment with
some fancy machines- some pain tests we do are heat, cold, pressure, mechanical, and laser pain.
My thesis project is working to isolate the neuromechanisms linking stress and pain. Clinical
populations with chronic pain often report that during stressful times their pain flares, an
experience I can attest to with my own chronic pain! My work will hopefully help lay groundwork
for future projects investigating treatments. Another project I am leading is a scoping review on
the Indigenous experience of pain in Canada. I conducted an extensive literature review to find all
the current papers involving Indigenous peoples of Canada and pain. The hope for this paper is
that we identify areas of research that are in need of development in order to guide future
research.

Plan For Mentees
I am open to hearing what interests you as my REX mentees, and I will help you create a project
that excites you as well as teaches you new skills. Potential options are conducting a review (which
could be done remotely). My expertise is in pain, but I would be able to assist in a review in any
field of study (same process!). I can brainstorm potential review topics with you to find a fit that
you would enjoy. If interested, you could potentially come into the lab and learn to run some pain
trials of your own. Our lab has done some really interesting projects such as investigating the
impact of examiner gender on pain reports, how position (laying, sitting, standing, etc) impacts the
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brain’s response to pain (using a laser and an EEG!), and many more. Conscious of the MURC
presentation deadline, I can work with you to create a realistic project and interim deadlines in
order to have a final product ready for the conference. Additional opportunities for presentation
may be available depending on the project, including presenting at ICORD’s Annual Research
Meeting.
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Citations:
https://pubmed.ncbi.nlm.nih.gov/23950894/
www.ncbi.nlm.nih.gov/pmc/articles/PMC6327627/
https://pubmed.ncbi.nlm.nih.gov/30324174/
Keywords: pain, Indigenous
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Delbert Yip
M
Degree: Masters
Institution: UBC
Department: Cellular and Physiological Sciences
Field of Research: biophysics, cardiovascular physiology, mathematical modelling, statistical modelling,
inference

Quick Summary of Research
I am primarily interested in applying mathematical models to understand the initiation and control
of cardiac rhythm by proteins known as ion channels. In particular, I am interested in quantifying
the uncertainty inherent in how models are developed, which influence their predictive value.
These models quantitatively represent hypotheses regarding molecular mechanisms and, through
their limitations in explaining experimental data, reveal aspects of the system that require further
investigation.

Plan For Mentees
A background in programming or statistics is not required, but would be helpful. Mentees will
explore Optimal Experimental Design (OED) for a class of ion channels known as 'pacemaker' or
'HCN' channels, which are involved in cardiac and neural rhythms. OED is a used to derive
experiments that are optimized to measure some variable(s) of interest. Since the opening and
closing of HCN channels is governed by the voltage of cell membranes, we are interested in finding
a sequence of voltages that can be applied to HCN channels to concisely describe their functional
properties. This is a challenge because HCN channels open slowly and at negative voltages, which
are both unfavourable conditions for the viability of cells during experiments. The mentees' will
fall under the umbrella of applying and assessing the use of OED strategies for HCN channels in
normal or perturbed states.
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Citations:
https://pubmed.ncbi.nlm.nih.gov/34310984/
https://physoc.onlinelibrary.wiley.com/doi/full/10.1113/JP275733
https://wires.onlinelibrary.wiley.com/doi/full/10.1002/wsbm.1482
Keywords: biophysics, statistical modelling
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Liam MacPhee
M
Degree: Ph.D.
Institution: BC Cancer Research Centre
Department: Interdisciplinary Oncology
Field of Research: Oncology, Hematology, Translational Research

Quick Summary of Research
Acute myeloid leukemia (AML) is a genetically complex and aggressive hematological disease
characteri zed by the rapid expansion of myeloid lineage cells in the bone marrow that have lost
their ability to terminally differentiate. The resulting lack of functional blood cells is exacerbated
by the accumulation of blasts in the bone marrow resulting in a 5-year survival of only 21% in
Canada. Complex genetic drivers and gene fusions have been defined in AML, impacting response
to treatment, and despite the current subcategorization of AML based on mutations and
chromosomal translocations, the therapeutic options remain generic and limited, highlighting the
importance of comprehensive stratification and discovery of tailored therapies. MicroRNAs
(miRNA) are a class of evolutionarily conserved non-coding RNAs shown to regulate gene
expression post-transcriptionally through mRNAs, with hundreds of putative targets and varied
downstream effects, and are currently being tested as therapeutics in phase I trials for various
diseases. In my research I am making use of both in vitro and in vivo models to investigate the
effect of tumor-suppressive miRNAs in AML. In addition to the downstream targets and effects of
miRNAs, I am also using combination therapies and trying to understand subtype-specific
response to treatments.

Plan For Mentees
I am a PhD student currently working on acute myeloid leukemia at the BC Cancer Research
Center. I am extremely interested in understanding the initiation, progression, and response to
treatment of various cancers, and I favor translational research with potential for clinical
application. Within my project I work extensively on gene regulation, downstream responses, and
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employ all types of available cancer models including immortalized human cells, primary patient
samples, and in vivo murine models. Understanding the pros and cons of each system and
technique used in research provides valuable skills in interpreting new publications, and in
building your own experiments. Furthermore, it helps to identify gaps in knowledge in the field
and affords the opportunity to continue advancing the field.
Although I work primarily on AML, I would like to allow mentees to decide on their own project in
regards to different cancers, goals (treatm ent, gene interaction discovery, etc), and focus mainly
on areas that are interesting to them. Once a disease and general aims were decided on, we would
assess the state of the field and identify tools at our disposal, such as publicly available datasets,
and techniques commonly used in that area of research. From there we can design our
experimental approach and predicted results. I will be available to help at all times along the way
and hope to impart useful skills, as well as inspire interest in tangible oncology research.
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Citations:
https://www.nature.com/articles/bcj201650
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5291965/
https://www.nejm.org/doi/full/10.1056/NEJMra1406184
Keywords: Oncology, Cancer Research
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Eric McGinn
M
Degree: Masters
Institution: GF Strong
Department: Neuroscience
Field of Research: Motor adaptation, Stroke

Quick Summary of Research
Rehabilitation after a neurological injury such as a stroke, centres around the concept of motor
learning. Motor learning is simply the process of learning or re-learning a skill that involves any
kind of movement. Often, learning to walk again is among the top priorities for stroke survivors as
it allows them to reintegrate into their communities. My thesis work with the Rehabilitation
Research Program at GF Strong, focuses on better understanding how activity in the cortex of the
brain changes during motor adaptation, which is considered the first stage of motor learning. To
achieve this goal, I am using functional Near Infrared Spectroscopy (fNIRS) to measure cortical
activity because unlike other imaging methods such as fMRI, fNIRS can be worn like a backpack
while participants walk on a treadmill.

Plan For Mentees
I am comfortable doing most projects that fall within the field of acquired brain injuries and motor
learning however, I am most familiar with stroke. My group can look at brain injury recovery from
either a neuroscience or rehabilitation perspective or both. I would prefer to have the mentees in
my group work on a single project to keep the workload to a reasonable amount as I want this
project to be a fun first experience in research and not unnecessarily stressful. However, this is
flexible and if the interests of each mentee differ significantly, separate projects are also a
possibility. As with any research question, I imagine that this experience will start with a
discussion about the questions and fields of research that interests the group. Once we have an
idea of what we will be focusing on I will have my mentees do some background reading to get a
feel for what has already been done in the field, what questions they could focus on and why it is
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important to answer those questions. Once the question has been narrowed down, we will
develop some methods to test the question. Lastly, we will form our expected results based on
what has been found in the literature.
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Citations:
https://pubmed.ncbi.nlm.nih.gov/33039522/
https://pubmed.ncbi.nlm.nih.gov/33039522/
https://pubmed.ncbi.nlm.nih.gov/32742257/
Keywords: functional Near Infrared Spectroscopy, Motor Adaptation
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Bimbola Olure
M
Degree: Masters
Institution: UBC
Department: Obstetrics and Gynaecology
Field of Research: Reproductive and mental health

Quick Summary of Research
Hi all. I am a Master’s student in the Reproductive and Developmental Sciences (RDS) program at
UBC. My thesis focuses on the mental health experiences of women with Polycystic Ovary
Syndrome and barri ers to access of Mental Health Services. My research interests are health
services research, mental health, knowledge translation and women’s health.

Plan For Mentees
To future Mentees:
I am open to working on projects that involve women’s health, mental health and knowledge
translation. My expertise is qualitative research but we can also work on something quantitative.
A project on the lived experiences of a certain population (for example university students) with
reproductive health issues (for example endometriosis, polycystic ovary syndrome, dyspareunia)
sounds like a good project but all research ideas are welcome. We would do a quick literature
review on the topic and based on the result we can narrow down to a research question, collect
data using an online survey and analyze the data using thematic analysis.
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Citations:
https://pubmed.ncbi.nlm.nih.gov/25280500/
https://pubmed.ncbi.nlm.nih.gov/16700688/

Keywords: Women's health, Mental health, Health services research
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Tianna Sihota
M
Degree: Masters
Institution: UBC
Department: Pathology and Laboratory Medicine
Field of Research: Lung Cancer, Tumor Suppressors, Genomic Instability

Quick Summary of Research
Lung cancer is the leading cause of cancer-related death worldwide. This is in large part due to the
late detection and diagnosis of disease. Identification of factors contributing to increasing one’s
susceptibility to lung cancer can help direct early intervention and treatment methods. While
smoking is a major factor for the development of lung cancer, it also occurs in many individuals
who have never smoked, indicating that genetic factors also have a role in increasing lung cancer
susceptibility.
My research focuses on the characterization of a potential tumor suppressor gene in lung cancer.
This gene normally functions in DNA repair but is frequently inactivated in lung cancer.
Characterization of this gene will help enhance the ability for clinicians to predict, better monitor,
and effectively provide early treatment for susceptible individuals.

Plan For Mentees
There are many questions that can be asked surrounding the discovery, investigation, and
characteri zation of potential tumors suppressors and oncogenes in lung cancer. As such, I am open
to any ideas that you might have regarding which direction to take within this topic. I would work
with you to help with literature searches, identify a gap in the current knowledge and develop an
appropriate research question, a hypothesis and some aims. From there, we would look at what
methods can be used to help with our investigation and what kind of results would be expected.
Finally, we would identify the significance and implications of what the research might have in the
field of lung cancer and create an amazing poster summarizing our work.
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***I am located off-campus at the BC Cancer Research Centre and would require our meetings to
happen at or near the building (of course, this would be dependent on COVID guidelines).
Otherwise, I would be available to meet via Zoom or any other online platform.***
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Citations:
https://pubmed.ncbi.nlm.nih.gov/10647931/
https://pubmed.ncbi.nlm.nih.gov/21376230/
https://pubmed.ncbi.nlm.nih.gov/17882278/
Keywords: Cancer, Molecular Biology
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Marek Budzynski
M
Degree: Postdoctoral
Institution: UBC
Department: Department of Biochemistry and Molecular Biology
Field of Research: gene expression and stem cells identity

Quick Summary of Research
Stem cells are a unique type of cells, because of their ability to change (differentiate) or maintain
their state. Because of this ability to differentiate into any type of cell, stem cells are on the
frontiers of regenerative medicine, which is aimed to restore damaged cells, tissues or organs. The
cell division (mitosis) poses a challenge for cell identity. During mitosis, the DNA is condensed into
characteri stic mitotic chromosomes, the nuclear membrane, separating DNA from rest of the cell,
is fragmented, and the gene expression ceases. How then cells memorized which genes were
expressed, to continue their expression after mitosis? The mitotic memory has been proposed as a
mechanism for the maintenance of cell identity after mitosis. One arm of this mechanism, called
bookmarking, is the binding of transcription factors (proteins regulating gene expression), to
mitotic DNA.
My project aims to establish the molecular mechanisms of mitotic bookmarking in mouse
embryonic stem cells. Using methods, such as gene editing, genomics, and imaging, I am studying
the minimal protein components needed for mitotic bookmarking. Furthermore I am investigating
the effect of the mitotic bookmarking on the transcription restart after cell division.

Plan For Mentees
Hi! I am a postdoctoral fellow interested in molecular mechanisms of gene expression. I have
experience in studying this subject from both wet and dry (bioinformatics) lab perspectives. My
Ph.D. work focused on understanding how post-translational modification (such as
phosphorylation, acetylation, SUMOylation) of specific transcription factors affected
transcriptional response to protein-damaging stresses. My postdoctoral work at UBC is centred
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on understanding how transcription factors allow stem cells to maintain their identity throughout
cell division.
I am excited about projects that focus on molecular mechanisms of action of specific
protein/genes or are genome-wide insights into biological systems.
For Research EXperience (REX) program, I would like to work with Mentees on the intersection
between genome-wide data exploration and interpretation using bioinformatic approaches and
building models of the molecular mechanism of action based on the knowledge from wet-lab
experiments. Based on our interests and experience, we will draft initial research questions
centred on specific protein/gene/conditions. Then we will search the literature for experiments
done in similar settings and mine publicly available databases for high-throughput sequencing
data that are available and relevant for our research question. Using these approaches, we might
gain insight into the cell's inner workings and design a hypothetical model of action for our
research question.
Taken together, the proposed project will involve analysis of literature review, interpretation of
various experimental results, and mining high-throughput sequencing data using bioinformatics.
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Citations:
https://pubmed.ncbi.nlm.nih.gov/30420736/
https://pubmed.ncbi.nlm.nih.gov/33113335/
https://pubmed.ncbi.nlm.nih.gov/30420555/
Keywords: gene expression, transcription factors
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Vijay Gadkar
M
Degree: Ph.D.
Institution: BC Children's Hospital
Department: Pathology & Lab Medicine
Field of Research: Medical Microbiology, Diagnostics

Quick Summary of Research
My primary research interest centers around the potential applications of both targeted (RealTime-PCR) and non-targeted (NexGen) techniques, to improve detection of pathogenic
bacteria/viruses, concerning both Pediatric & Women’s medicine. Some of the techniques which I
am interested are- NextGen sequencing, specifically using the Oxford Nanopore platform,
development of rapid Point-of-Need (PON) diagnostics solutions using non-PCR based methods
and application of qPCR for single/panel-based target detection. Being an accredited reference
laboratory for the province of British Columbia, our Medical Microbiology laboratory, located
within the Dept of Pathology & Lab Medicine, at BC Children’s Hospital is mandated to provide
precise, cutting edge, clinical diagnostic solutions in this area of Pediatric & Women’s medicine to
the population of British Columbia. With this mandate, we actively try to develop and evaluate
new molecular based technique which then are used for routine clinical testing at our hospital.

Plan For Mentees
Diagnosis of viral infections in sick or immunocompromised children is essential to optimize
antiviral therapy and antimicrobial stewardship, guide immunosuppression, and inform
preventative infection control and public health interventions. Currently, polymerase chain
reaction (PCR) tests perform well for one organism at a time, or in small panels, but the number of
viruses that affect children’s numbers in the hundreds. This “one-target-one-answer” strategy
though successful, fails to address some of the critical challenges we currently face as a clinical
services lab – detecting emerging and uncommon/rare variants of viral pathogens.
Characterization of rare/uncommon viral variants is extremely important as it can directly impact
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our ability to provide effective patient care. Lack of "a priori" knowledge of these undetected viral
types can not only impact treatment but also, negatively impact infection control practices- a
critical component in effective disease management. Failure to make timely diagnosis, is known to
lead to sub-optimal therapy and longer hospital admissions.
In the past five years, next generation sequencing has been used successfully to detect any virus in
a clinical sample in one test using the Illumina platform. This has been piloted at BC Children’s
Hospital, but due to the high capital outlay, samples were referred out and took months for
results, which is not useful clinically. A new technology called Oxford Nanopore is now
commercially available. These flow cells are run by a small low-cost instrument attached to a
laptop computer, and the entire process can be run within about 6 hours. Evaluation of this
technology in conjunction with the current targeted detection approaches, would help in
advancing our ability to rapidly identify the target viral pathogen(s), enabling faster clinical
interventions and treatment.
Message to mentees: Any mentee would have interest in molecular diagnostics development in
the area of Medical Microbiology. While the current project describes a project based on a
metagenomic, I am fairly open for any projects which focus on microbial diagnostics which will
addresses some of the current issues we deal in our hospital laboratory. Interest in use of
bioinformatic analysis tools will be an asset.
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Citations:
https://pubmed.ncbi.nlm.nih.gov/31470607/
https://pubmed.ncbi.nlm.nih.gov/32641704/
https://pubmed.ncbi.nlm.nih.gov/29615801/
Keywords: Medical Microbiology, Molecular Diagnostics
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Nicholas Michelson
M
Degree: Ph.D.
Institution: UBC
Department: Psychiatry
Field of Research: Neuroscience

Quick Summary of Research
We developed a system that images cortex-wide neuronal activity in two head-restrai ned mice
simultaneously, while facilitating a reproducible face-to-face social interaction with minimal
experimenter handling. We found that face to face interactions between mice synchronize cortical
activity over wide-scales. The inter-brain synchronization is driven by shared somatosensory
experiences during bouts of whisking activity, but it is not limited to regions primarily processing
whisker/touch dependent signals. We also found that whisking investigation on familiar social
partners elicited greater and more widespread activation of dorsal cortical regions.
Current work is aimed at understanding the nature of this difference in cortical activation in
response to whisking investigation of a familiar vs unfamiliar partner. This also includes
investigation into the impact of oxytocin signaling on cortical activity, and plasticity between
cortical areas and mesolimbic structures.

Plan For Mentees
I am a PhD student in Tim Murphy’s lab studying neuroscience. In the lab, we use a variety of
techniques to observe and manipulate brain activity in the mouse, such as fluorescence imaging of
neuronal activity and optogenetic stimulation of neurons. We also video record behaviors during
imaging sessions and behavioral tasks. Acquiring data like this allows us to ask targeted questions
about how neuronal computation within specific brain structures gives rise to behavior.
My research interest is in studying the social brain. Social interactions are complex; they require
coordinated activity across multiple networks throughout the brain. To study this, we use
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behavioral tasks to examine a specific component of a social interaction (e.g. empathy or social
recognition). Then, we try to determine causal relationships between brain activity and the social
behavior in question by measuring or manipulating activity in neuronal networks that we
hypothesize to be associated with the behavior.
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An exciting direction for ReX students to investigate is the role of oxytocin in modulating social
behaviors. Oxytocin is known colloquially as “the love hormone” because it is released during sex
and has been associated with feelings of trust and closeness. Recent work however has shown that
oxytocin acts on neurons within several social-associated brain structures, and modulates a
number of socially-relevant behaviors, such as social motivation; emotional state discrimination;
and social recognition. The body of research investigating this direction is growing, and there are
still many questions to explore.
We will review the literature together and draft research questions. Once we are satisfied with
our research questions, we can begin to outline experiments. If interested, students will have the
opportunity to work with hardware and software to develop experimental systems and analyze
data. This type of research is highly interdisciplinary, encompassing engineering, biology,
computer programming, signal processing, and machine learning.
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Citations:
https://www.frontiersin.org/articles/10.3389/fncir.2021.688234/full
https://www.sciencedirect.com/science/article/abs/pii/S0959438820301744
https://arxiv.org/ftp/arxiv/papers/2103/2103.14662.pdf
Keywords: Social, Oxytocin
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Nina Huang
M
Degree: Masters
Institution: UBC
Department: Experimental Medicine
Field of Research: COPD, HIV, biomarkers, bioinformatics

Quick Summary of Research
The development of biomarkers allows for improvement on personalized medicine and better
health outcomes. While chronic obstructive pulmonary disease (COPD) is one of the leading
causes of death on a global scale, there are currently very few effective biomarkers that can be
used to evaluate disease progression or guide therapeutic selections in COPD.
My master's project focuses on discovering potential biomarkers that are associated with COPD
exacerbation and mortality. Specifically, as obstructive lung diseases are prevalent among HIVinfected populations, we are interested in seeing if there are any significance in the microbiome,
transcriptome signals or methylation in the airway epithelial cells of HIV patients that are related
to COPD.
My past experience: I had the pleasure to conduct neuroscience research at SickKids Research
Institute where I investigated the role of thalamic neurons in neuroligin-2-mediated GABAergic
transmission and its importance in epileptic seizures.

Plan For Mentees
In addition to respiratory research and bioinformatics, I have previously conducted neuroscience
research, and am familiar with various wet lab techniques and tests including
immunohistochemistry, electroencephalogram (EEG) recording and optogenetics testing.
Therefore, I would also be open to projects related to optogenetics and neurodevelopmental
disorders. As the purpose of this experience is to help students gain a better understanding of the
process of research, I would focus more on helping students formulate a good research question
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and exploring different research methods and techniques. Since we're still in a pandemic, we
would most likely be doing a lot of literature review and working with public data. I would
encourage students to think independently and bring their own ideas to the table, as my role is to
provide support and guidance. I plan to host biweekly meetings to facilitate the process with the
goal of presenting at MURC in March!
Research to me is all about asking questions and exploring the unknown, so feel free to reach out
to me whenever you have questions and I will be here to support you and provide feedback when
you need!
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Citations:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8070606/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6062954/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7385104/
Keywords: Biomarkers, Optogenetics
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Katherine White
M
Degree: Ph.D.
Institution: UBC
Department: School of Population and Public Health
Field of Research: Environmental Health

Quick Summary of Research
My research focuses on the impacts of the built and natural environment on human health. More
specifically, I’m interested in how access and exposure to different types of neighbourhood
features may lead to beneficial or adverse health outcomes. These health outcomes may be the
result of either behavioural changes, such as increased physical activity, or environmental
exposures, such as noise and air pollution. I’m also interested in how climate change will continue
to impact the environments where we live and how this will influence human health. Overall, I’m
interested in developing a better understanding of the specific characteristics of our natural and
built environments which most contribute to improving public health.

Plan For Mentees
I’m a first year PhD student in the School of Population and Public Health, and I’ve just completed
my MSc degree in Occupational and Environmental Hygiene at UBC. My research interests span
across several different faculties and departments. I am very open to mentee project ideas and
interests. I think I would be good fit for mentees that are interested in Public Health,
Environmental Epidemiology, Forestry or Community and Regional Planning (specifically how the
natural environment, built environment or transportation networks impact health outcomes).
Throughout the course of designing and carrying out your research project, we will work together
to: (1) locate appropriate research and resources, (2) understand and evaluate academic
literature, (3) develop research questions, (4) establish a study design, (5) data visualization, and
(6) preparing a poster presentation. I’m looking forward to hearing about your research interests
and working together on this project!
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Citations:
https://doi.org/10.1093/aje/kwr424
http://doi.org/10.1016/j.ufug.2017.08.010
https://doi.org/10.1016/j.envint.2018.11.042
Keywords: Environmental health , Population and public health
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Punit Virk
M
Degree: Ph.D.
Institution: BC Children's Hospital
Department: School of Population & Public Health
Field of Research:

Quick Summary of Research
My research program focuses on preventative and population-level approaches to improving the
mental health and well-being of post-secondary students. In partnershi p with UBC, I developed a
digital mental health screening and resource guidance tool, called HEARTSMAP-U. Currently, I am
evaluating the tool's validity (accuracy), reliability (consistency), and impact on student helpseeking behaviours. Additionally, I conduct health services research, focusing on child &
adolescent mental health and somatization in acute care settings. I use a combination of
quantitative (e.g., validation studies, cohort studies, surveys) and qualitative (e.g., focus groups,
content analysis) methods in my work.

Plan For Mentees
Students will have the opportunity to design a theoretical research project, employing
quantitative, qualitative, and/or mixed-methods on a topic of interest of interest that in some way
relates to student mental health and well-being. Alternatively, students may opt to work on a
narrative review project. While not at all guaranteed and contingent on the type of project,
progress made, team commitment, and available resources, students may potentially have the
opportunity to carry out their studies and publish findings in a peer-reviewed journal.
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Citations:
https://bmjpaedsopen.bmj.com/content/3/1/e000493
https://www.mentalhealthcommission.ca/sites/default/files/201810/Scoping_Review_Post_Secondary_Student_Mental_Health_eng.pdf
https://journals.sagepub.com/doi/full/10.1177/0706743720961733
Keywords: Student mental health, Screening tools
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Elahe Shenasa
M
Degree: Ph.D.
Institution: UBC
Department: Interdisciplinary Oncology
Field of Research: Immune-oncology

Quick Summary of Research
For many years scientists believed that malignant cells are too similar to the body’s normal cells to
be recognized and attacked by the immune system. Later discoveries that proved it wrong
resulted in new therapies being introduced to treat cancer, called “immunotherapies”. Cancer is
smart but what is smarter than the body’s own immune system to fight against it?
Several of these immunotherapeutic drugs are FDA approved and more are being evaluated in
clinical trials. The problem is that not all patients respond to immunotherapy. Many patients have
to tolerate the serious side effects of these expensive drugs just to hear that it doesn’t work for
them. Therefore, there is a need to find markers that would select the candidates who will most
likely benefit from immunotherapy.
My research is about evaluating new technologies that would help us find those predictive
markers. These technologies can include novel platforms that help us visualize multiple markers in
a tumour environment (they look like tiny galaxies under the microscope!) or assess them in a
different but creative way, like using NASA’s algorithms for mapping stars (so maybe they are tiny
galaxies?!)

Plan For Mentees
You will learn about cancer, immune system, and their interactions in different tumour types. This
will help you to understand the current issues in the field of immune-oncology. After selecting a
specific problem that you would like to address, for example why immunotherapy doesn’t work for
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most patients with pancreatic cancer, you will choose your participants. Typically, we perform our
analyses on tissue samples that were obtained from surgeries and preserved in paraffin. This will
allow us to link our data to follow-up outcomes and help us to see whether our markers predicted
improved survival or not. After selecting the relevant clinical trials to obtain the cases, you will
learn about different technologies to study your samples. Each new technology has its own pros
and cons so by learning them you will be able to choose the most appropriate platform for your
project. The projects will be theoretical so no data can be obtained. However, the project design
which you will learn to do is one of the most important parts of carrying out these kinds of
experiments.
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Citations:
https://link.springer.com/content/pdf/10.1186/s40364-020-00209-0.pdf
https://pubmed.ncbi.nlm.nih.gov/32414858/
https://pubmed.ncbi.nlm.nih.gov/34112666/
Keywords: Immune-oncology, multiplexing techniques
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Nejat Hassen
M
Degree: Masters
Institution: UBC
Department: School of Population and Public Health
Field of Research: Rheumatoid arthritis

Quick Summary of Research
My research focuses on identifying and evaluating factors that contribute to health-related
quality of life in rheumatoid arthritis (RA) patients, as related to different physiological,
sociodemographic, and lifestyle factors. RA is one of the most common rheumatic diseases in the
world and contributes to a significant burden on both the individual and the health care system.
My project will provide a comprehensive understanding of health-related quality of life factors in
the RA population. By learning about what factors affect quality of life the most, we can tailor our
disease management programs to focus on mitigating the issues most pressing for the individual
through a holistic care model.

Plan For Mentees
I am quite open to project ideas looking at arthritis disease management, epidemiology, and
quality of life. I am also very keen on exploring projects related to sports medicine and physical
activity, as my background is in kinesiology and I have clinical experience working in that field. Our
group would start by exploring the field of interest by reading some articles I provide, and conduct
a simple lit review. Based on our lit review findings, we can narrow down our topic and draft our
research questions, design our methodology, and predict our results. Since this is a theoretical
project, I will ensure that the workload and scope of the project is manageable to complete in the
6-7 month time frame. If any of your interests even broadly align with my experiences, feel free to
bring your research ideas to the group!
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Citations:
https://www.sciencedirect.com/science/article/pii/S0049017214000717
https://pubmed.ncbi.nlm.nih.gov/27091275/

Keywords: arthritis, quality of life

231

Brianna Bristow
M
Degree: Research Technician
Institution: UBC
Department: Cellular and Physiological Sciences; Neuroscience
Field of Research: Neuroscience, Memory

Quick Summary of Research
As part of the Cembrowski lab, my research focuses on using circuit-level cellular and molecular
biology approaches to understand the spatial organization and function of neurons involved in
memory. My role as lab technician includes a variety of tasks, which has allowed me the
opportunity to work on multiple projects involving employing various techniques.
Currently, I am investigating cell type heterogeneity within the subiculum by virally labeling cells
in vivo, then using multiplexed in situ hybridization (mFISH) and immunohistochemistry to explore
the gene and protein expression profiles of these cells in a spatial context. By combining these
techniques, I hope to better elucidate the function these cells play in the health and disorder of
memory.

Plan For Mentees
Neurological disorders implicated in learning and memory are a hot topic in the field of
neuroscience, with most research leading to more questions than clear answers. As a result, I want
to give mentees the opportunity to choose from the vast array of areas in neuroscience they can
explore and come up with their own scientific questions building off this research. Some potential
research topics we could examine for the REX program include investigating memory-related
disorders such as Alzheimer’s disease or dementia, or the role of synaptic plasticity in the function
of different brain regions.
After mentees have chosen a topic in neuroscience that piques their interest, we can work
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together to choose a valid research question. From there, we will develop our hypothesis and
experimental design to test our question then, using our new-found knowledge in our chosen
topic, predict our results.
I’m super excited to investigate the function (and dysfunction) of the brain with you!
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Citations:
https://elifesciences.org/articles/37701#s3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3548359/

Keywords: Neuroscience, Molecular Biology
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Niloufar Benam
M
Degree: Masters
Institution: UBC
Department: Rehabilitation Science
Field of Research: Traumatic Brain Injury, fNIRS imaging, Rehabilitation

Quick Summary of Research
My work consists of working with patients who have suffered from Traumatic Brain Injury (TBI). I
try to understand changes in the brain activity of TBI patients through conducting functional nearinfrared spectroscopy (fNIRS) imaging. fNIRS is a non-invasive brain imaging technique that uses
light in the near-infrared spectrum to record changes in the oxy and deoxy-hemoglobin
concentrations within the brain and hence measures changes in the brain activity levels. In
addition, I’m interested in rehabilitation techniques and the development of new methods that can
allow patients to return to their daily life activities.

Plan For Mentees
I’m open to supporting projects in the areas of brain injury, mental health after brain injury,
rehabilitation methods after brain injury, in addition to exploring different brain imaging
techniques such as fNIRS, fMRI, etc. I am excited to see what each of the mentees’ interests are
and the projects that they can develop! We will start the process by getting acquainted with the
areas of interest of each of the mentees through conducting literature review (I will assist with the
finding of the proper literature as well). We will then proceed to creating research questions and
beginning the draft of the research project. we will hold regular meetings in order to check the
progress of the mentees and to discuss any areas that they require assistance with.
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Citations:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5657730/
https://www.hindawi.com/journals/np/2017/1582182/
https://www.sciencedirect.com/science/article/pii/S2213158219304334?via%3Dihub
Keywords: Neuroscience, Brain Injury
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Busra Turgu
M
Degree: Ph.D.
Institution: BC Cancer Research Centre
Department: Oncology
Field of Research: Cancer

Quick Summary of Research
The E3 ubiquitin-protein ligase HACE1 gene was first identified as a tumor suppressor gene in
sporadic Wilms’ tumor (WT), based on its location at a WT translocation breakpoint and loss of
expression compared to the normal kidney. In addition to WT, HACE1 inactivation has been
reported in multiple other tumor types, including non-Hodgkin’s lymphoma, as well as lung,
ovarian, pancreatic, and prostate carcinomas. Consistent with this, genetic inactivation of HACE1
in mice leads to the development of multiple late-onset tumors, including sarcomas, breast, lung,
and other carcinomas, as well as lymphomas. Recently, HACE1 was described as a potential tumor
suppressor gene in osteosarcoma, where it was found to inhibit growth, as well as invasive and
metastatic capacity in vivo. However, the mechanism whereby HACE1 elicits these antitumorigenic effects remain incompletely characterized. My research focuses on finding out the
mechanistic insights of the tumor suppressor activity of HACE1, through regulation of RAC1.

Plan For Mentees
The most well-characteri zed E3 ligase target of HACE1 is RAC1. We previously reported that
HACE1 targets RAC1 for degradation when the latter is localized to the membrane nicotinamide
adenine dinucleotide phosphate (NADPH) oxidase holoenzyme, inhibiting the generation of de
novo reactive oxygen species (ROS) by RAC1-dependent NADPH oxidases. RAC1 was originally
identified as an oncogene promoting cancer cell survival and metastasis and essential for
transformation by mutant KRAS. Small GTPases (20–25 kDa) including the RAC1 cycle between
their inactive inert GDP-bound and active GTP-bound states. Upon activation, interaction with
effector proteins leads to stimulation of downstream signaling pathways that can impact cell
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migration and invasion. RAC1 has been shown to be required in insulin signaling. We will try to
find the role of HACE1 in insulin signaling and explore mechanism of the regulation through RAC1.
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Citations:
https://www.nature.com/articles/s41388-021-01680-1
https://pubmed.ncbi.nlm.nih.gov/30622235/
https://cancerres.aacrjournals.org/content/80/14/3009.short
Keywords: Tumor suppressor, Cancer
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Melanie Lysenko-Martin
M
Degree: Ph.D.
Institution: UBC
Department: Neuroscience
Field of Research: Behavioural Neuroscience

Quick Summary of Research
I am studying the effects of chronic cannabis consumption, with a focus on exposure during
adolescence and prenatally (in utero). We know that cannabis exposure during adolescence leads
to higher levels of addiction, but we do not understand why. In the lab, I am working on developing
a rodent model of cannabis use disorder. I also use the behavioural task invented by my supervisor
called the cued rodent Gambling Task (crGT) to model decision-making, impulsivity, motivation,
learning, memory, and gambling behaviors after cannabis exposure (oil taken orally and THC that
is vaporized – both methods commonly used by humans). I will be using a technique called
chemogenetics to isolate various reward circuits and turn them on/off during behaviour to better
understand how those brain regions are contributing to maladaptive decision-making in the
presence of cues and addictive drugs. I am interested in understanding what regions/circuits in the
teenage brain make it more sensitive to developing an addiction compared to adults. I am also
interested in designing behavioural tasks that help us gather meaningful information from rodents
in alignment with RDoC framework.

Plan For Mentees
I would like to work together in a small team on writing literature reviews following PRISMA
guidelines (http://www.prisma-statement.org/PRISMAStatement/) that will inform poster
content. Reviews involve scanning through hundreds of paper abstracts, and carefully reading
dozens of papers throughout the term, so it's important that you are interested in the topic you
choose. My broad topic of interest is addiction to drugs and cannabis use disorder.
Within addiction / cannabis use, there are many brain regions that can be impaired, many
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behavioural tasks used in the lab to evaluate impairments before vs. after drug exposure, and
many techniques used to prod at molecular/neurochemical/neural circuit changes. I am happy to
support a combination of these that interests you most, as long as it is somehow getting at the
question of addiction / cannabis exposure. I am open to any time points of drug exposure
(prenatally, in youth, in adolescence or adults) in rodents (mice/rats) and/or humans.
Behaviours that can be tested in the lab and relevant to addiction include: decision-making,
memory, learning, cue sensitivity, reward learning, risk-taking, impulsivity, motivation, anxiety,
attention, gambling, social preference, etc.
Molecules impacted by drug exposure include but not limited to: dopamine, serotonin,
endocannabinoids, gaba/glutamate balance, etc.
Some examples of task names include: Plus maze, Barnes maze, novel object recognition,
conditioned place preference, Morris water maze, rodent gambling task, and many more.
Brain regions of interest include: basolateral amygdala, hippocampus, orbitofrontal cortex,
nucleus accumbens shell and core, dorsal striatum, locus coeruleus, pre-frontal cortex, substantia
nigra, anterior cingulate cortex, and dozens more.
Techniques: chemogenetics, optogenetics, pharmacological intervention, nanoparticle drug
delivery, inhalation, injection, oral delivery.
So, if you can find any combination of psychological construct(s)/behaviors, brain region(s) or
technique(s) in the context of cannabis/addiction that interest you, please propose ~ 3 review
paper topics that you would be excited to work on. It shouldn't be too broad ("cannabis addiction
in rats") or too narrow ("dopamine changes in nucleus accumbens measured by chemogenetics
before and after daily cannabis exposure for 30 days in teens"). I will pair you in groups of 2 or 3 (in
accordance with PRISMA guidelines) to work on the same project/question, but each person will
come up with different interpretati ons of the relevant papers and write their own draft. You will
also have your own poster with your own topic that is directly or very closely related to the review
paper we work on.
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Citations:
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.13691600.2006.00012.x?casa_token=Vdc2XL6qC1kAAAAA:KmgJHNx2mMNFHZlkceKrmbl6B
7YHShyCW6fWPFRtSF21On9FfZEeznOPmpleDEDdMQdugwbew8fk7WA
https://www.frontiersin.org/articles/10.3389/fnbeh.2019.00262/full
https://www.jneurosci.org/content/39/42/8250.abstract
Keywords: Learning, Reward, Memory, Rodent Models, Rodent Behavioural Tasks,
Addiction, Cannabis
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Juan Carlos Hernaiz
M
Degree: Ph.D.
Institution: UBC
Department: BC Centre for Disease Control
Field of Research: Chronic sinusitis

Quick Summary of Research
I'm an ENT surgeon currently doing a Ph.D. in Population and Public Health. My research focuses
on chronic rhinosinusitis (CRS), a burdensome disease where patients have constant facial pain
and pressure, nasal discharge, fatigue, and smell loss.
I'm currently working on a randomized controlled trial evaluating the use of a mucus transplant
for recalcitrant CRS treatment. Part of my research will focus on whether changing the sinonasal
microbiome via a mucus transplant can reduce sinus inflammation.

Plan For Mentees
As an Ear, Nose, and Throat surgeon, I found that basic scientists working in my field were often
unaware of clinical problems, while clinicians knew little basic science. Consequently, basic and
clinical scientists tackled issues independently, with little cross-talk between them. In my case,
CRS research was either too "molecular" or entirely clinical, with little overlap. Thus, I decided to
focus my Ph.D. on translational research, bringing basic science discoveries to the clinic and vice
versa.
I'm studying the sinonasal microbiome - the microbial community that lives in the nose and sinuses
- and its relation to CRS. My objective is to develop better treatment strategies based on the
microbes that live in our sinuses. I'm working with a multidisciplinary team of clinicians and basic
scientists to investigate whether CRS can improve when modifying the sinonasal microbiome.
I believe early exposure to translational research can be very beneficial for students, regardless of
what they end up doing in their careers. My goal as a REX mentor would be to introduce students
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to translational research, although people interested in clinical studies are also welcome. I want to
help students understand the basic steps involved in study design, potential sources of bias, and
other validity threats, so that they can become a better researchers in the future.
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Citations:
https://www.nature.com/articles/s41572-020-00218-1.pdf
https://pubmed.ncbi.nlm.nih.gov/27056556/
https://bmcbiol.biomedcentral.com/articles/10.1186/s12915-019-0703-z
Keywords: Sinusitis, Microbiome
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LINA AL-SAKRAN
MENTOR ID: 90B
Degree: Postdoctoral
Institution: UBC
Department: Pharmacology
Field of Research: Pharmacoepidemiology

Quick Summary of Research:
I am evaluating the impact of the South Polypharmacy Reduction Project. The South Peace
Polypharmacy Reduction Project is a quality improvement initiative in the South Peace region
(Chetwynd, Dawson Creek, Tumbler Ridge) aiming to decrease polypharmacy (≥5 concurrent
medications) and inappropriate drug prescribing in older adults through collaborative medication
assessments and a series of educational workshops. Using health administrative data, I will
determine the impact of pharmacist-physician medication reviews and a series educational
workshops on the prevalence of polypharmacy and drug-specific physician prescribing patterns.
Results of this study will be important to determine the impact of medication assessments and
educational workshops on polypharmacy, and can guide stakeholders and future quality
improvement projects.

Plans for Mentees:
Hello, I am a post-doctoral research fellow at the Pharmacoepidemiology Group at UBC. I
specialise in using health administrative data to conduct health outcomes research and explore
the safety and effectiveness of medications in real-world settings. Health administrative data is
data that is collected upon healthcare contacts such as hospitalizations, physician visits, or
dispensations of medications from community pharmacies. It is an important source of real-world
data used to synthesize real-world evidence, and is now emerging as an invaluable tool for drug
comparative studies, policy evaluation, and complimenting knowledge obtained from randomized
clinical trials in real world settings.
While health administrative data contains an abundance of demographic and clinical information
and is a valuable tool for health research, its primary purpose is for system management and
reimbursement. We must mitigate the limitations of health administrative data and maximise its
strengths in order to conduct epidemiological studies and answer important research questions
related to health resource allocation, healthcare management and health policy.

REX mentees will learn the applications and limitations of administrative data, how to
conceptualize research projects, conduct literature reviews, as well as learn methods to leverage
health administrative data to conduct health outcomes research.
Citations:
https://pubmed.ncbi.nlm.nih.gov/31772108/
https://pubmed.ncbi.nlm.nih.gov/32000120/
Keywords: Epidemiology, Pharmacoepidemiology

Rajan Bola
M
Degree: Masters
Institution: UBC
Department: Population and Public Health
Field of Research: COVID-19 patient-reported outcomes

Quick Summary of Research
Through the Canadian COVID-19 Emergency Department Rapid Response Network (CCEDRRN),
I will be analyzing longitudinal data of COVID-19 patients who presented to emergency
departments across Canada. In particular, I am looking at patient-reported outcomes of COVID19 patients and comparing these to control patients who had similar respiratory syndromes, but
were not positive for COVID-19 in the same time period.

Plan For Mentees
I would begin by going through my research with my mentees and answering any questions that
they may have. No prior medical knowledge is required of my mentees, but an interest in COVID19 research would certainly help with their understanding! From there, I would set my mentees up
with resources available through UBC's Library to conduct a systematic review of the literature
pertaining to COVID-19 outcomes. We would screen through the review together and analyze
accordingly. Depending on the breadth and comprehensiveness of the articles, we may be able to
write a paper to be submitted to an undergraduate journal (such as the Canadian Journal of
Undergraduate Research).
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Citations:
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(21)00174-0/fulltext
https://www.thelancet.com/journals/lanpsy/article/PIIS2215-0366(21)00084-5/fulltext

Keywords: COVID-19, Patient-reported outcomes
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Melina Albanese
M
Degree: Ph.D.
Institution: University of Toronto
Department: Epidemiology
Field of Research: mental health, wellbeing, maternal and child health, migraine

Quick Summary of Research
My current research utilizes administrative data to investigate the association between maternal
comorbid migraine and mood disorder and 1) pregnancy complications and 2) adverse birth
outcomes. I am also exploring whether migraine is a risk factor of postpartum depression as well
as the association between prescription pharmacological treatments of migraine and adverse
child outcomes. Previously, I have worked with self-report data to measure changes in quality of
life attributable to elective surgery. Also using self-report data, my MSc thesis explored the role of
immigrant background in the association between organized activity involvement and emotional
wellbeing among Grade 7 children.

Plan For Mentees
I would like to supervise mentees who are passionate about exploring a research topic in the field
of epidemiology. The expectation is that my mentees and I will bring forward some ideas of
possible topics, and together we will select an appropriate topic for a review paper. After topic
selection, my mentees will conduct a literature review (type of review to be decided based on time
commitment) as their major project. Their project will consist of a summary of their review's
objective, methods, findings, and discussion of the results in point-form, mirroring the format of a
scientific manuscript. My mentees will also prepare an abstract and poster presentation for
MURC 2022.
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Citations:
https://onlinelibrary.wiley.com/doi/10.1111/j.1471-1842.2009.00848.x
https://reader.elsevier.com/reader/sd/pii/S0733861919300581?token=1C987E979C9B93
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https://link.springer.com/article/10.1186%2Fs10194-017-0816-0
Keywords: epidemiology, medicine
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Svetlana Zdero
M
Degree: Masters
Institution: UBC
Department: Occupational and Environmental Health
Field of Research: Environmental Epidemiology, Global Health

Quick Summary of Research
Hello! I’m a second-year MSc student at the School of Population and Public Health and am
broadly interested in understanding how harmful environmental exposures impact human health.
My research focuses on outdoor air pollution and its potential effects on global mental health at
the population level.
It is well-known that increasing greenhouse gas emissions worldwide is fuelling climate change
and adversely affecting human health. The majority of the world’s population lives in regions
where the WHO Air Quality Guidelines are exceeded, and extreme air pollution events are
increasing in frequency and severity. In 2019, exposure to outdoor fine particulate matter (PM2.5)
was estimated to contribute to 7.3% of all global deaths, and has been strongly linked to physical
health outcomes such as lung cancer and cardiovascular disease. However, there is emerging
evidence showing its links to mental health outcomes such as major depressive disorder (MDD)
and suicide.
My Master’s thesis investigates the association between long-term exposure to outdoor PM2.5
and reporting symptoms of MDD. For my analysis, I’m using data from the Prospective Urban
Rural Epidemiology (PURE) study, which is an ongoing cohort study that follows ~200,000 adults
located across 21 countries.

Plan For Mentees
Since environmental epidemiology is a broad field to explore, I am open to working with students
who are interested in studying the relationship between any environmental exposure and any
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health outcome. While my research focuses on chemical pollutants in the air, you might consider
biological or physical exposures found in water, food, or soil. Potential projects might include:
•

Wildfire smoke exposure during pregnancy and risk of adverse birth outcomes

•

Noise exposure and risk of cardiovascular disease

•

Non-optimal outdoor temperature and years-of-life-lost

Environmental epidemiology studies are usually observational in nature, meaning that
researchers measure people’s exposures to environmental factors and then observe the patterns
in health outcomes that emerge. The goal of these studies is to quantify the relationship between
an exposure and an outcome, then to determine if this relationship is causal. Computer software is
used to create statistical models for analyzing data at the population level. Statistics can be scary,
so luckily no statistical methods are required for your REX project!
Your project will likely take the form of a literature review, where you will build a research
question surrounding a topic of interest and then search for studies that have investigated this
question. After critically interpreting your findings, you will design your own theoretical study,
which will be valuable experience if you are interested in pursuing scientific research. This type of
project can be done entirely on your computer; no lab access is necessary.
I would encourage anyone who would like to gain research experience outside of the traditional
wet lab setting to consider joining my group! Epidemiology is a unique science that sets the
foundation for sound public health policies and strategies. You will learn to apply epidemiological
concepts and critical appraisal skills to problems that affect entire populations. If you are
interested in bigger-picture questions about disease distribution, factors underlying disease
causation, and methods for disease control, this REX project is calling your name.
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Citations:
https://doi.org/10.1289/EHP4595
https://doi.org/10.1016/j.psychres.2019.04.019
https://doi.org/10.1016/S2542-5196(20)30103-0
Keywords: Air pollution, Mental health
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Joseph Janssen
M
Degree: Ph.D.
Institution: UBC
Department: Earth, Ocean and Atmospheric Sciences
Field of Research: Machine Learning, Climate Change, Forest Fires

Quick Summary of Research
Hi! I am a second year PhD student at UBC. I graduated from UBC with a bachelor’s in
mathematical sciences, and now I am studying geological sciences in the department of Earth,
Ocean, and Atmospheric Sciences and the Institute of Applied Mathematics at UBC. Historically,
hydrologists have had a severe lack of knowledge of data science and statistics. This has led to a
breadth of interesting discoveries that can be made if advanced machine learning techniques are
used on hydrological datasets for the first time. Streamflow networks are highly complex because
they change in space and in time, and they are impossible to fully study in a model since an infinite
number of variables could be controlling streamflow. Because of this, hydrologists usually only
study a single or a couple stream(s) at a time. This makes hydrologists largely unaware of how
multiple variables interact with each other to influence streamflow. Advanced and interpretable
machine learning can answer these questions. Specifically, I am interested in how stochastics,
optimization, functional data analysis, and machine learning can be applied to the field of
hydrology and forest fire research.

Plan For Mentees
Symbolic regression is an artificial intelligence technique that has been able to discover physics
equations from data (Udrescu and Tegmark, 2020). This new method (AI Feynman) has never
before been applied to hydrology. The goals of the research would be to (1) conduct a simulation
experiment where we see if hydrological equations such as Darcy’s law are detectable from
differing sizes of datasets and (2) use datasets from large sample hydrology (CAMELS) to see if
generalizable equations for hydrological signatures can be distinguished (Addor et al., 2017). My
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mentees would be highly involved in each step of the research process including a literature
review on symbolic regression, simulation/gathering of data, and collecting/interpreting results. If
you are interested, please indicate if you have experience with Python, R, or hydrology in your
application.
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Citations:
https://arxiv.org/abs/1905.11481
https://hess.copernicus.org/articles/21/5293/2017/

Keywords: Hydrology, Artificial Intelligence
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Brenda D'Acunha
M
Degree: Ph.D.
Institution: UBC
Department: Earth, Ocean and Atmospheric Sciences
Field of Research: Biogeosciences, carbon cycle, water cycle

Quick Summary of Research
I study the exchange of carbon (i.e., CO2, CH4), water and energy (i.e., radiation, sensible heat flux)
fluxes between the biosphere and the atmosphere. I’m particularly interested in fluxes from
tropical ecosystems, like the Amazon rainforest. These ecosystems play an important role in the
global carbon, water and energy budgets, but have been heavily affected by deforestation and
land-use and land-cover change, mainly driven by the increasing global food demand and biofuel
production. The conversion of natural vegetation to pasture or agriculture can increase
greenhouse gas emissions, and alter the local, regional and global carbon and water cycles.
Therefore, it is important to understand how carbon, water and energy fluxes change depending
on land-use and land-cover, what are their main drivers and controlling mechanisms, and how will
they react to climate change, which is expected to put more pressure into these systems by
altering precipitation regimes and increasing the length of the dry season. For my PhD I’m using a
network of stations that have data on carbon, water and energy fluxes from different ecosystems
in Brazil (both natural and managed systems). This study has implications for climate change
mitigation and land management.

Plan For Mentees
I’m open to any projects related to the study of carbon, water and/or energy fluxes from different
ecosystems, carbon emissions and climate change, and sustainable agriculture. I also did my
undergraduate degree in Chemistry, so if you want, we could add a little bit (or a lot!) of that to the
project. Just to give you an idea, some of my current and previous projects include i) measurement
of methane and carbon dioxide emissions from a drinking water reservoir, a peatland and a
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stormwater management system; ii) the use of agricultural residues as soil amendments to see the
effects on agricultural productivity, and soil chemical and physical properties; and iii) chemical
analysis of leaf litter decomposition biomarkers.
For this REX, we will start by doing a literature review on the topic of interest. This will help us
understand what’s the current state of research in the area and will give us ideas of the gaps and
questions still unanswered in the field. With that, we will come up with our own research
questions and then we will design the methodology that will allow us to address those questions.
Depending on the topic of interest, the research questions and data availability (there are many
freely available datasets that include data on carbon, water and energy fluxes, as well as other
environmental variables – you can google “AmeriFlux” or “Fluxnet” or look for satellite data from
MODIS or Sentinel-2) we could also analyze data and get some results, or think about possible
outcomes of the research and their implications in the field.
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Citations:
This is a paper from the work I did for my MSc project, studying carbon fluxes from a
peatland located in Vancouver: https://doi.org/10.1029/2019JG005123
https://doi.org/10.1016/j.agrformet.2013.04.031
https://doi.org/10.1111/gcb.13509
Keywords: carbon cycle, biogeochemistry
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Bretta McCall
M
Degree: Masters
Institution: UBC
Department: Microbiology and Immunology
Field of Research: Microbial Ecology

Quick Summary of Research
I'm a Master's student with an interest in pollution, ecotoxicology, microbiology, ecology, and
natural resource management. For my thesis work, I study the microbial ecology of microplastics
in the Strait of Georgia. Microplastics are tiny plastic particles and fibers that are either produced
or created from the breakdown of plastic materials. They are often coated with toxic substances
and can wreak havoc on the ecosystems they reach and contaminate seafood. Microplastics have
been found all over the world, even in Arctic sea ice. Microplastics commonly originate from
wastewater, especially from household washing machines, and pool in rivers and coastal waters
near cities. Since microplastics are carried all over the world, assessing the microbes that colonize
them is important to see if they may function as carriers of microbial pathogens, or if they harbor
microbes that might degrade plastic.

Plan For Mentees
I have experience in bioinformatics, microbiology, oceanography/marine biology, GIS, and
fieldwork. I'd be happy to mentor students interested in any of these areas. I'd be particularly
excited to mentor students in a project examining the effect of climate change and pollution on
marine or urban ecosystems. I hope to walk students through the process of creating and
proposing research, start to finish. This would begin with a literature review and identifying
knowledge gaps in the students' proposed area. We would then walk through the development of
research questions and methods. If the students choose a bioinformatics or GIS-based approach,
we could work through some data analysis using publicly available data. If the students want to try
simple field work, we could plan a field day as well. Even if we are unable to complete a results
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component, we would walk through how to create effective figures and communicate results. As
I'm also a visual artist, I'm very interested in alternate methods of scientific communication and
combining art and science. I'm open to working on any project students are interested in and
happy to be a sounding board for their creativity!
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Citations:
https://www.sciencedirect.com/science/article/pii/S0025326X13007741?casa_token=HzYv2c_4esAAAAA:7vUlM1K35_hY204MT5L6nw1gwII0H4aIOMdtyRVAiab6bVKaK1Rsk3eFXcYEG5R8eKaPHsY
https://www.sciencedirect.com/science/article/pii/S0048969718338579?casa_token=X86
KHbjOOOUAAAAA:Opv3GtTt5QMQqpCFLmctz0fSn0tKZF8aAMnDSTzcxx8HGp0iAkPoUSaBA8RdtZ3dPJcyI5k

Keywords: Pollution, Ecology
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Faeze Keshavarz
M
Degree: Ph.D.
Institution: UBC
Department: Bioinformatics
Field of Research: Cellular Pathways Modifications in Cancer

Quick Summary of Research
Our DNA is exposed to many mutagenic endogenous and exogenous factors. The mutations
caused by these factors can alter proteins functions and the cellular pathways they participate in.
In extreme cases, these changes can lead to cancer. An understanding of how different mutations
in a protein can affect other proteins and their associated pathways not only deepen our
knowledge of cancer but can also help us develop more specific and individualized treatments. In
the past few years, machine learning algorithms have been applied to the fields of medicine and
biology successfully and with the increase in the amount of generated knowledge, there is going to
be an elevated need for these algorithms to analyze data. Thus, in my research, I am focusing on
using machine learning algorithms to identify proteins and pathways that are affected by
mutations in certain genes. For this purpose, I am working with transcriptomics data from both
primary and metastatic cancers to classify samples based on the presence or absence of
mutations. This classification can help us identify patients that can benefit from different
treatments and find novel proteins that can be targeted therapeutically.

Plan For Mentees
Hey there! I am a PhD student at UBC in bioinformatics. Bioinformatics is a multidisciplinary field
where statistics, mathematics and computer sciences are applied to biological problems. For
example, the sequenced RNA molecules of SARS-CoV-2 viruses can be analyzed using
bioinformatics tools to make phylogenetic trees and see how the virus is evolving. The analysis of
DNA and RNA molecules of samples taken from cancerous tumours to find individualized
treatments is another example where bioinformatics tools and techniques are being employed.
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My project evolves around learning how proteins and cellular pathways are affected by mutations
in genes known to play a role in cancer. I use transcriptomics data (i.e., the RNA-seq results) to
train a machine learning (ML) model to classify samples based on the presence or absence of
mutations. In addition, I extract the genes important in the ML decision making process to see
which proteins or cellular networks are mostly affected by the mutations.
If you are interested to learn more about sequencing data especially in cancer and how to analyze
them, you can either bring your idea or we can find a topic that suites your learning goals. As a part
of your project, no wet lab experiments will be conducted as the project is computational and you
should be able to use either R or Python. If you also would like to learn how to align sequencing
data, you need to be familiar with bash (Unix shell). Based on the selected topic, I will help you to
do a literature review to find appropriate methodologies to carry out your research project.
Modifications can also be made along the way based on the findings to improve the results.
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Citations:
https://pubmed.ncbi.nlm.nih.gov/29617658/
https://dl.acm.org/doi/10.1145/3448218.3448237
https://pubmed.ncbi.nlm.nih.gov/33819271/
Keywords: Cancer, Machine Learning
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Geoffrey Woollard
M
Degree: PhD track Master's
Institution: UBC
Department: Computer Science
Field of Research: Structural biology, electron optics, physics aware machine learning, end-to-end
differentiable deep learning for inverse problems

Quick Summary of Research
An overarching goal achievable by structural biology perspectives is to "see life", in this case
biomolecules wiggling and jiggling. Single particle electron cryomicroscopy is a structural biology
technique that has traditionally taken "single particle" images, averaged 10 000 to 500 000 of
them into a 3D voxelized map, with each voxel about the size of a carbon-carbon bond. These
maps would them be fit with an atomic model by other software, developed by other communities.
Finally, dynamical simulations would be run using physics based force-fields (molecular dynamics).
The traditional data pipeline has siloes of expertise, and file formats that are estimates of the
mean (mean density, mean atom position, etc). Therefore uncertainty is lost in these siloed
communities.
Recently DeepMind published a preliminary study on learning an atomic ensemble from a
simulated particles (real-world data is more messy and harder to work with). I am involved in a
similar project through a collaboration with the SLAC national lab (near Stanford). I am interested
in:
- extending our current work to learning all atom positions
- including non-idealities in the model that simulates images from an estimate of the underlying
atomic model

Plan For Mentees
Project ideas
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- benchmark the computational bottlenecks of the existing code base
- identifying bottlenecks in the code and writing custom GPU kernels in Python to speed these up
(tensorflow, pytorch, numba, pycuda, etc)
- help implement advanced forward models (working from starter code, mainly the software
engineering side of things)
- doing exploratory studies of a fully differentiable force field called torchMD (memory and
compute bottlenecks, scaling with number of atoms, input/output, developing starter code base)
- writing tests and automating style guide / code cleaning (e.g. black for python) for very strict
software engineering rules (broken window policy).
This project is suitable for a 3rd year (or second year if exceptional) student in engineering
physics, biophysics with strong computational skills, computer science with some literary in
biomolecular simulation, structural biology. Previous experience coding in python, numpy is very
important to achieving the objectives in a timely manner. I think that courses in digital signal
processing, computer vision, and optics, would be the most helpful. A strong interest in learning
state of the art machine learning frameworks (pytorch, etc) for solving scientific problems is
desirable.
As far as timeline, we will work on a code base, make tickets weekly, and do them. There are
already existing code bases, and mentees will receive recognition and credit for the code they
commit. See this code base, for instance: https://github.com/compSPI/compSPI
There is an opportunities to continue the work as a paid research assistant during the summer
with my supervisor https://kdaoduc.com/ (via his collaborative grant).a
This could also lead into an 400 level undergraduate thesis project.
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Citations:
https://www.nobelprize.org/uploads/2018/06/advanced-chemistryprize2017.pdf
https://arxiv.org/pdf/2106.14108.pdf
https://arxiv.org/pdf/2107.02958.pdf
Keywords: cryoem structural heterogeneity, deep learning for scientific inverse problems
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Kasey Stirling
M
Degree: Masters
Institution: UBC
Department: Institute for the Oceans and Fisheries
Field of Research: Two-Eyed Seeing in fisheries co-management

Quick Summary of Research
In partnership with the First Nations Fisheries Legacy Fund (FNFLF), the Centre for Indigenous
Fisheries (CIF) team have begun to co-develop a framework for identifying bio-cultural indicators
of watershed health in the Lower Fraser region. The methodologies and recommendations put
forward in the Māori Cultural Health Index for assessing aquatic health, co-produced by the Māori
and the New Zealand Government, inform the process and approach being undertaken here.
In Spring 2021, we held three consultative community workshops (virtually due to COVID-19) to
identify community-valued bio-cultural indicators of watershed health within the Lower Fraser.
These workshops returned agency to the six First Nations that constitute the FNFLF (Katzie,
Kwantlen, Kwikwetlem, Musqueam, Tsawwassen and Tsleil-Waututh) so they could determine
how this process of co-creating a framework for watershed assessment takes place in their
territories. Workshops involved cultural mapping, surveys, and discussion with key knowledge
holders identified by the partner Nations. Cultural values and perspectives identified in these
workshops allowed the CIF team to propose an interdisciplinary fieldwork approach for culturallyrelevant watershed health assessment which was approved by the community members who were
workshop participants. Ecological and social fieldwork will test the implementation and results of
the framework with a proof-of-concept field season.

Plan For Mentees
Within the realm of academic research, especially science, there is a commonly held belief that the
“hard” sciences and social science fields are separate and do not impact each other. This is a fallacy
that is elegantly proven wrong by Indigenous science and its core value of relationality. Indigenous
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science recognizes a key truth that Western science tries to avoid; science cannot be objective if
humans are interpreting data. In my research, I am keen to critically analyze research involving
and impacting Indigenous Peoples with a lens of ethical space and Etuaptmumk (Two-Eyed
Seeing).
Western science informs our management policies which impact the ways in which Indigenous
People can steward their territories and maintain their cultural practices. In these contexts, this
disconnect between the perceived objectivity of Western science and Indigenous science's focus
on relationality becomes glaringly clear. Indigenous People and Indigenous scientists are still
required to prove that Indigenous knowledge systems are just as valuable and objective as the
accepted Western science methods already in practice. They are forced to cater to Western
analytical methods and provide guidance on how to "weave together" the two often-conflicting
systems. In reality, Indigenous science and Western science do not always complement each
other. There are shared principles in both Western science and Indigenous science such as
observation, recording, and referencing or witnessing protocols. However, the lens through which
observations are interpreted is fundamentally different between the two knowledge systems.
While science seems to be a niche aspect of Indigenous resurgence, it underlies our policy-making
decisions and the frame of reference through which we conduct our lives. Good collaborative
research is beginning to occur, and I am incredibly grateful to be a part of one such project.
However, there is still a fear on the part of non-Indigenous researchers of making a misstep and
appearing disrespectful to Indigenous partners. This creates a division between researchers doing
collaborative research and those who think that research is just for social scientists. True
collaborative research takes more time and energy than traditional academic research.
If any mentee (especially Indigenous mentees) wish to conduct research which considers the social
impacts alongside Western scientific implications of their work, I would be happy to guide them
along the way and to support their development as early career researchers as we decolonize
science together, bit by bit!
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Citations:
https://www.ecologyandsociety.org/vol24/iss4/art21/
https://doi.org/10.1016/j.envint.2017.02.008
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Connor Bevington
M
Degree: Ph.D.
Institution: UBC
Department: Physics and Astronomy
Field of Research: Medical Physics - Brain imaging

Quick Summary of Research
I'm a medical physicist who conducts PET/MRI brain imaging research! This is a unique field at the
intersection of physics, biomathematics, neuroscience, medicine, and computer science. Most of
my days are spent writing code to reconstruct, process, and analyze brain images from complex
datasets, the results of which are passed on to researchers in other fields such as neurology and
psychology to understand more about the healthy and diseased brain. I'm currently heading an
exercise study which scans people with Parkinson's disease (PD) before and after an exercise
intervention of spin classes, to see how brain energy metabolism changes in the diseased brain in
response to exercise. This project allows me to work closely with PD subjects in addition to
studying their brains: conducting assessments and exercise tests, helping run scanning sessions,
and spinning along with them during the study! I'm lucky enough to interact with leaders in
neuroscience and neurology, while providing my expertise in physics and math. Together, we hope
to better understand neurodegenerative disease initiation and progression as well as contribute
to new and better treatments.

Plan For Mentees
The specifics of the project will depend on the type of mentees who join and what they are
interested in! The initial goal and progress of the project will be decided upon as a group. In my
previous REX experience, my mentees were able to work with simulated brain imaging data, run
some analyses, and present the results at MURC - I aim to achieve the same this year! The project
will involve coding in MATLAB, so experience in this language or something similar (Python, R, etc)
is preferred but by no means necessary; I will start our first few weeks getting everyone up to
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speed with both MATLAB and image processing therein. Also, I encourage my mentees to pursue
whatever most interests them within the project: some students will be more advanced in coding
and may be more interested in writing new code, whereas others will be more interested in the
neuroscience side of the project and thus interpreting the results from the analysis will be their
forte. A broad generalization of science is that we seek to study the effect of changing X on
something measurable Y. In brain imaging physics, the "X" is some form of image processing
and/or an analysis algorithm which outputs the "Y", some measure of brain activity/structure
across the brain. We want the Y to be as accurate and precise as possible, so that the
neuroscientists/psychologists/neurologists can compare Y across groups (e.g. between a diseased
population and healthy controls) or longitudinally across the same subjects (e.g. comparing each
individual's change in glucose metabolism for a cohort of Alzheimer's patients before and after an
exercise intervention).
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Citations:
https://pubmed.ncbi.nlm.nih.gov/26513176/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2955101/
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Keywords: Medical Physics, Neuroscience and brain imaging
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Jacob Richey
M
Degree: Postdoctoral
Institution: UBC
Department: Mathematics
Field of Research: Combinatorial probability

Quick Summary of Research
My research is in combinatorial probability, a pure math field. I study 'discrete' (finite) random
objects, e.g. graphs, permutations, Markov chains. Many of the models I'm interested in come from
statistical physics: e.g. percolation and sandpiles. I often run simulations of toy models of
'stochastic' phenomena.

Plan For Mentees
Probability has the luxury of a surplus of problems that are simple to state and easy to get ones
hands on. Many such questions naturally lead to exploring existing methods and theory. I am open
to students picking their own problems, as I am happy to suggest problems. There are a few
possible trajectories a project may take. Most problems have a computational approach, where we
study a model by writing computer programs to simulate it. Some problems lend themselves more
to learning theory: reading and understanding papers and texts, then applying learned methods to
a new problem, or an old problem in a new way. If you have a background in mathematical proofs,
it's also possible we could search for, and try to prove, a new result! (Aside: Chasing new problems
and methods isn't necessary, though -- finding a new way of thinking of, or visualizing, an old result
or idea can be even more worthwhile.) Some possible topics: first passage percolation, voter
models, random walks on graphs or groups, coupon collector processes. I expect some experience
with probability, i.e. an intro to probability course, or a highly motivated student with strong
marks in mathematics.
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Citations:
https://math.dartmouth.edu/~doyle/docs/walks/walks.pdf
https://www.jstor.org/stable/2318544?origin=crossref

Keywords: Mathematics, Probability
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Sasha Tuttle
M
Degree: Masters
Institution: UBC
Department: Zoology
Field of Research: Sustainable agriculture, ecology

Quick Summary of Research
Agricultural intensification has resulted in a substantial loss of natural habitat and biodiversity on
farm land. These largescale monoculture fields of pollinator dependent crops often fail to attract
sufficient numbers of wild pollinators and instead rely heavily on managed honeybees. But with
declines in both managed honeybees and wild pollinators, there is great concern over future food
security. Current research, however, suggests that establishing natural habitat on farmland can
lead to an increase in pollination services and crop yield. My research comes in here as I study
agriculture sustainability with an emphasis on benefits to wild pollinators. My research aims to
evaluate the impact of flower strip establishments in blueberry fields on pollinator abundance and
diversity, blueberry yield and quality, and profitability.

Plan For Mentees
I am open to projects examining potential ways of restoring connectivity and sustainability on
lands used for agriculture or urban activities (however, my expertise has more to do with
agricultural land). If you are interested in my project in particular there are a number of questions
waiting to be answered. One such long debated question is whether managed honeybees interfere
with pollination services from wild pollinators. I would imagine us tackling this by performing an
in-depth literature review to try and understand why certain papers find a positive relationship
while others find a negative one. Then we would work together to develop a methodology that
hopefully addresses some of the problems from other papers and predict our results. I’m also
interested in answering questions about whether some wild pollinator species are more “import”
to specific crops than other species.
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Citations:
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/1365-2664.12257
https://www.researchgate.net/publication/264825131_Wild_bumble_bees_reduce_pollinati
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e,strips%20with%20hives%20as%20well.
Keywords: agriculture sustainability, pollinator conservation
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Ben Ling
M
Degree: Ph.D.
Institution: UBC
Department: Computer Science
Field of Research: character animation, reinforcement learning

Quick Summary of Research
Ever had the experience of finally getting to play a long-awaited video game, only to be
disappointed by the twitchy character animation and sub-par AI? Are you interested in using
reinforcement learning to solve challenging robotic control problems or interested in
reinforcement learning itself? At the Motion Control and Character Animation (MOCCA) lab, we
combine reinforcement learning, physics simulations, and motion capture data to create realistic
and compelling virtual characters.
About me: I'm a final year Ph.D. student at the MOCCA lab. My research focuses on deep learning
for computer animation, including physics-based motion control and kinematic motion synthesis.

Plan For Mentees
Project ideas: I'm interested in all-things-animation. I believe you can only fully appreciate the
research process when you're passionate about the project. We will work together through the
process of literature survey and brainstorming project ideas. You will create a project that you
can call your own. For inspiration, here is what your project might look like, except yours will be
better: https://www.cs.ubc.ca/~hyuling/projects/mvae/#demo.
Potential Mentees: Don't worry if you don't have any background in animation; I knew nothing
about animation in undergrad. As long as you are passionate about creating realistic and
compelling virtual characters, you are more than suitable. Let's make something that we can be
proud of and show it to the world!
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Citations:
https://belinghy.github.io/projects/MVAE/2020-MVAE.pdf
https://belinghy.github.io/projects/ALLSTEPS/2020-ALLSTEPS.pdf

Keywords: character animation, reinforcement learning
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Alexis Bahl
M
Degree: Ph.D.
Institution: UBC
Department: Earth, Ocean and Atmospheric Sciences
Field of Research: Zooplankton biogeochemistry and Southern Ocean food webs

Quick Summary of Research
My name is Alexis Bahl and I am a PhD Student studying biological oceanography at the University
of British Columbia’s Earth, Ocean, and Atmospheric Sciences department. My background is in
environmental sciences, policy, and physical oceanography. I have experience working at nonprofits conducting research on rainforest biogeochemistry as well as improving earth system
models simulating ocean circulation. My PhD research focuses on Southern Ocean zooplankton
daily migrations and their contribution to ecosystem productivity and food-web trophic
interactions. It is evidenced that these daily migrations strongly influence nutrient cycling of
which epipelagic and mesopelagic organisms rely on, however it is a missing piece in a majority of
models and even field studies. Quantifying the mechanisms responsible for this behavioural
pattern is currently considered an uncertainty by the UN Decade of Ocean Science that requires
immediate attention. To conduct my research, I am quantifying passive- and active-carbontransport processes, processing lab samples collected from a Southern Ocean 2012 cruise to
retain community composition, and building an Ecosystem model to investigate the impact of
migration on ecosystem productivity.

Plan For Mentees
A message to mentees: I am open to projects focused at the intersection of ocean
biogeochemistry, ecology, and modelling. I am also open to projects focused or including marine
policy as my Masters education was focused on Environmental Sciences and Policy from Johns
Hopkins University. I am skilled in environmental sciences, data analysis, and science
communication. While I am a model user, I am a beginner coder so please keep this in mind.
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To begin assisting you with your project, I will meet with you to discuss your project aims,
approach, areas of focus, and timeline, to build a constructive and effective plan of action.
Secondly, for your literature review, I will suggest a number of resources aligning with your areas
of focus. I will also assist you will creating a process to reviewing the literature to ensure you are
meeting deadlines and not going down unnecessary ‘rabbit holes’ (which is very common). When it
comes to the third stage of writing, I will help you develop a paper outline as well as suggest
writing tools and tricks to appropriately get your message across.
Lastly, as a mentor, I strive to connect mentees with their own passion by listening to their
achievements and challenges, by providing feedback and suggestions for next steps, by assisting
with improving skills beneficial for their current or sought after discipline, and by providing
collaborative research project development.
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Citations:
https://www.frontiersin.org/articles/10.3389/fmars.2020.00698/full
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2018GB006121
https://www.researchgate.net/publication/337846276_Importance_and_vulnerability_of_th
e_world's_water_towers
Keywords: Ocean ecology, Biological oceanography
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Isaiah Box
M
Degree: Masters
Institution: UBC
Department: Department of Zoology
Field of Research: Freeze Tolerance

Quick Summary of Research
I am a UBC zoology master's student, and my research is on freeze tolerance. Freeze tolerance is
the ability survive ice formation inside the body, a typically lethal process. I investigate freeze
tolerance in intertidal invertebrates. Many of the critters you can find on the beach here in
Vancouver can survive freezing and little is known about it. Freeze tolerance is especially unique
in this habitat because freezing and thawing does not happen on a seasonal scale (which is what
terrestrial freeze tolerant organisms would experience), but instead on a tidal scale, freezing every
low tide and thawing every high tide during the Winter. I focus on the molecular mechanisms of
freeze tolerance, specifically asking how ice-binding proteins contribute to their freeze tolerance.
This is a class of proteins that manage the formation of ice in a variety of ways by binding to it.
To answer this question, I use bioinformatics to determine the presence of potential IBPs in
intertidal invertebrates relative to other habitat types. I also collect mussels from the beach here
on campus and perform various assays for ice-binding protein activities in the mussels, comparing
these activities between seasons and tide positions.

Plan For Mentees
Freeze tolerance in intertidal invertebrates is a field of research full of potential questions. My
research focuses on the role of ice-binding proteins, but there are multiple other molecular
mechanisms that have been hypothesized, each with a variety of questions that can be asked.
These include heat shock proteins and other chaperones, aquaporins, antioxidants, etc. I am also
open to mentoring projects outside the molecular mechanisms of freeze tolerance as there are
also a number of questions that can be asked regarding the consequences of freezing and/or its
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implications on the ecology of the intertidal zone.
I have some project ideas if need be, but I do not want to limit creativity and would like to foster
full exploration into this unique field and am excited to see which direction you take. As freeze
tolerance is full of terms and concepts that may be unfamiliar, I will start by providing literature
reviewing the basics and see what draws the most interest. We will then focus further reading
there and develop our question(s). Once we have the question(s) sorted it comes down to putting
the project together, with some additional freedom of choice in designing the methods as you will
find out there are a lot of different approaches people take in the field of freeze tolerance.
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Citations:
https://www.sciencedirect.com/science/article/pii/030096298290264X
https://onlinelibrary.wiley.com/doi/full/10.1002/cphy.c130007
http://kenstoreylab.com/wp-content/uploads/2016/03/Cold-hardiness-and-freezetolerance.pdf
Keywords: Freeze tolerance, Intertidal invertebrate
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Sophie MacDonald
M
Degree: Ph.D.
Institution: UBC
Department: Mathematics
Field of Research: discrete mathematics, algorithms

Quick Summary of Research
My academic training and research are in mathematics. The problems I work on generally come
from an area known as discrete dynamical systems, more specifically symbolic dynamics, which
does not fit neatly into any of the traditional branches of mathematics. To give a flavour, a few
subject-specific journals that I have cited in my work are "Ergodic Theory and Dynamical
Systems", "Theoretical Computer Science", "Discrete Applied Mathematics", and
"Communications in Mathematical Physics".
My current projects involve Markov chains, which are models of random processes whose study in
the late 19th century that in some sense gave birth to modern probability theory. They are used
extensively in statistical modeling and scientific computing, as well as in pure mathematics. My
own work is mostly with pencil and paper, but I often design algorithms for implementation on a
computer, and it is often important to estimate the time and memory they require. The ideas and
techniques that I use every day can be encountered in undergraduate courses on matrix algebra,
probability, and algorithms. I also use more advanced topics, but these are unnecessary for the
undergraduate project I have in mind.

Plan For Mentees
The problem that I am envisioning for mentees is focused on programming, albeit with a close
connection to questions that arose in pencil-and-paper research. There are two fundamental skill
sets for this project:
1) matrix algebra: in particular, matrix multiplication and the idea of the nullspace, range, and rank
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of a matrix
2) programming: loops, if statements, functions, ideally objects and classes -- we will probably use
Python and maybe C/C++
A mentee with experience in only one of these areas would still be entirely welcome! The only true
prerequisites are the enthusiasm and the time to learn.
Here is the rough idea. There is an old, difficult problem that involves starting with a few matrices,
then multiplying them together to get more. In the cases that the project would consider, you in
fact eventually wind up with a finite set of matrices, such that multiplying any two of them gives
you another one that you had generated already. Sometimes, the family of matrices you wind up
with, after the multiplications, will have a certain property (namely, there is a nonzero vector that
is in all of their nullspaces). The problem asks when (i.e. for which initial families of matrices) you
will wind up with that nice property. Families of matrices like this show up all over mathematics
and computer science, and an answer to this question would tell us something fundamental about
them. I have a guess, but I don't know how to prove it.
Now, in mathematics, when you don't know how to prove something, you try to look at a lot of
examples, to see what is going on. In this problem, though, it is fairly hard to come up with good
examples, and it takes a long time to work through them. That is why I want to use a computer
program to generate and analyze a lot of examples. There are good librari es in popular opensource programming languages for working with matrices (and other mathematical objects and
data structures that are involved), and I have written down a rough design for the program that
would be needed, but it will take a fair amount of work to implement, optimize, and test it. This is
where undergraduate mentees could do some really interesting things. There might be an
opportunity to use Western Canada's supercomputer network, which excites me.
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Citations:
https://doi.org/10.1016/S0304-3975(02)00405-X
https://doi.org/10.1007/978-3-319-22360-5_11

Keywords: discrete mathematics, algorithms
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Cathy Yan
M
Degree: Masters
Institution: BC Cancer Agency
Department: Genome Science and Technology
Field of Research: Cancer Genomics, Bioinformatics, Data Science

Quick Summary of Research
Cancer is an umbrella term for a diverse group of diseases characterized by uncontrolled growth.
Crucial questions regarding how it arises, grows, metastasizes, and can be treated remain
unanswered. However, the advent of high-throughput sequencing technologies have enabled us
to study cancers in greater depth than ever before. Publicly available, large-scale datasets
detailing genomic and transcriptomic information for cancer cell lines and patients are valuable
resources for answering a myriad of research questions.
Taking the idea of high-throughput sequencing one step further is single-cell sequencing. Cancer
cells display remarkable heterogeneity even within the same tumour. By collecting data on each
cell individually, we can identify rare cell types that contribute to phenomena like relapse and
treatment resistance. I am interested in using single-cell technology to profile patient tumours and
associating differences in cell-type composition with clinical outcomes.

Plan For Mentees
Hello, mentees! I'm open to any cancer-related bioinformatics project. Part of the process is
asking questions, surveying the field by reading literature, and identifying knowledge gaps worth
pursuing.
The best part about using publicly-available bioinformatics data is that no wetlab time is required
to generate meaningful results. Thus, I expect and encourage mentees to work towards submitting
a manuscript to CJUR at the end of the project in addition to presenting at MURC. Working
through the publication and peer-review process is an important and valuable experience.
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I will provide guidance and instruction on how to work with sequencing data, use common
bioinformatics tools, and process large datasets in R. No coding experience or prior knowledge is
expected; mentees will develop these skills over the course of the project.

290

Citations:
https://www.nature.com/articles/nature11003
https://www.nature.com/articles/s41586-019-1186-3
https://www.nature.com/articles/ng.2764
Keywords: Cancer Genomics, Bioinformatics
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Zakhar Krekhno
M
Degree: Ph.D.
Institution: UBC
Department: Microbiology and Immunology
Field of Research: Bacterial Intestinal Infections

Quick Summary of Research
Diarrheal disease, caused by various pathogens including Enteropathogenic E. coli (EPEC), is a
leading cause of mortality in young children in developing countries. The transcriptome, or
collection of all the RNA molecules in the cell, serves as an intermediary between the genetic
instructions (DNA) and the synthesis of proteins. Interestingly, 80-90% of RNA molecules are noncoding (ncRNA), meaning that they do not serve as a direct link between DNA and proteins, but
rather act as regulators of this process. These ncRNA have already been shown to be crucial in
human responses to other infections.
Therefore, I hypothesize that ncRNAs play important roles in determining the outcome of
infection, and that drugs targeting these key ncRNAs can serve as potent anti-microbial therapy. I
aim to identify ncRNAs vital for the progression of infection and assess their capability to act as
drug targets.

Plan For Mentees
While my main PhD project is focused on interactions between an intestinal pathogen (EPEC) and
the human cells, I am also interested in the general host-microbiome interactions. It is estimated
that we have the same number of bacteria in our gut as we do our own cells in our whole body (in
the trillio ns!). Research in last decade has been increasingly focusing on how all bacteria living in
our gut adapt to and control it to make the environment suitable for them. Moreover, this
manipulation of the gut has a ripple effect that spreads over the whole human body and results in
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some level of control exerted by the gut on all human organs (known as gut-organ axis). One of the
organs where this relationship is established quite evidently is the human skin (think how many
blog-posts you have seen suggesting that skin issues can be resolved by a change in diet).
I have in mind a framework for a literature review on the gut-skin interactions mediated by the
microbes and the immune system, and I envision mentees working on that literature review. I
imagine the process beginning with us dissecting some key research papers on this topic and
discussions on how to look for and critically evaluate papers. After that, we will decide on the
specific areas students are interested in writing about, and students will be allowed to write their
own sections for the larger review (again, going in smaller steps, like compiling literature,
dissecting it, drafting the key ideas for the section, and then, actually writing that section).
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Citations:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5789709/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7251550/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6628910/
Keywords: Microbiome, Skin health
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William Ou
M
Degree: Ph.D.
Institution: UBC
Department: Zoology
Field of Research: Evolutionary ecology

Quick Summary of Research
Resource competition as been regarded as the unifying mechanism that sets the stage for the
origin and maintenance of species diversity. Specifically, by utilizing different resources, species
limit their effects on each other such that they can coexist. However, many species in real
ecosystems are ecologically similar and use similar resources. Instead of filling different niches, I'm
exploring how organismal agency -- their capacity to act on and modify their experience of the
environment -- can allow species to construct their own niches and enable coexistence. To do this,
I combine mathematical modeling, computer simulations, and lab experiments.

Plan For Mentees
Put simply, I’m an interdisciplinary mutt studying the nature of nature. Some questions that I
frequently ask myself are: Does the environment shape the organism or does the organism shape
the environment? How does order arise despite the 2nd law of thermodynamics? What are the
metabolic costs of biological computation? What is life? All of these questions have their place in
ecology and evolution; in fact, this is what drew me to the field in the beginning.
As a mentor, I’d like to first know what the “big questions” that mentees are curious about. Then,
together, we can develop project ideas that tackles these questions. Projects can be either
conceptual, theoretical (mathematical), or experimental. Depending on logistical constraints, I’m
happy to guide mentees into realizing these projects.
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Citations:
Germain et al. 2021 (https://doi.org/10.1016/j.tree.2020.11.006)
Czekanski-Moir & Rundell 2019 (https://doi.org/10.1016/j.tree.2019.01.012)
Solé et al. 1992 (https://doi.org/10.1016/S0022-5193(05)80691-5)
Keywords: Species coexistence, Ecological niche
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Jerry Achar
M
Degree: Ph.D.
Institution: UBC
Department: Resources, Environment, and Sustainability
Field of Research: (Eco)toxicology, chemical risk assessment, risk uncertainty analysis

Quick Summary of Research
The presence of chemical toxicants in the environment is a global and emerging concern, given
their known and unknown health risks to humans. One special category is the chemicals of
emerging concerns such as Endocrine Disrupting Chemicals.
In my Ph.D., I am interested in analyzing human exposure to the chemicals and potential risks of
the chemicals on humans. I am particularly interested in understanding the methodological
approaches, toxicity endpoints, explanatory models, and health outcomes that are commonly used
to evaluate the potential human health risks of chemicals of emerging concerns. I further analyze
how the choice of certain methodological approaches, toxicity endpoints, explanatory models, or
health outcomes influence regulatory decisions to protect human health against the potential
harm caused by these chemicals. Within the chemicals risk assessment domain, I also identify and
characteri ze uncertainty in the risk evaluation of chemicals of emerging concerns on humans and
further describe how the presence of uncertainty affects regulatory decisions to protect human
health against the potential harm caused by these chemicals.
Besides humans, I am also interested in research related to the ecotoxicological effects of
chemicals of emerging concerns on organisms such as Daphnia magna (water flea) and algae (e.g.
Chlorella vulgaris).

Plan For Mentees
The presence of chemical toxicants in the environment is a global and emerging concern, given
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their known and unknown health risks to humans. One special category is the chemicals of
emerging concerns such as Endocrine Disrupting Chemicals.
In my Ph.D., I am interested in analyzing human exposure to the chemicals and potential risks of
the chemicals on humans. I am particularly interested in understanding the methodological
approaches, toxicity endpoints, explanatory models, and health outcomes that are commonly used
to evaluate the potential human health risks of chemicals of emerging concerns. I further analyze
how the choice of certain methodological approaches, toxicity endpoints, explanatory models, or
health outcomes influence regulatory decisions to protect human health against the potential
harm caused by these chemicals. Within the chemicals risk assessment domain, I also identify and
characteri ze uncertainty in the risk evaluation of chemicals of emerging concerns on humans and
further describe how the presence of uncertainty affects regulatory decisions to protect human
health against the potential harm caused by these chemicals.
Besides humans, I am also interested in research related to the ecotoxicological effects of
chemicals of emerging concerns on organisms such as Daphnia magna (water flea) and algae (e.g.
Chlorella vulgaris).
Message to mentees: I am fairly open to research intersecting chemicals, human health, and
chemical regulations. I would like someone interested in exploring (1) human exposure to chemical
toxicants: exposure pathways, exposure doses, bioaccumulation in humans, etc., (2) chemical
effects on humans: toxicity endpoints used in the evaluation of the risks on humans, health
outcome associated with particular chemicals, adverse effects of chemicals on humans, (3)
uncertainty analysis and characterization in the human health risks of chemicals.
I have a rich background in ecotoxicology: analyzing the occurrence of chemicals in the
environment, chemicals exposure on organisms, the toxicity of chemicals on organisms, and
treatment of the chemicals using various treatment technologies. I am, therefore, also open to any
research headed toward these directions.
These areas of research are not based on conducting laboratory experiments but on literature
analysis. The area of research is also interdisciplinary and does not require rock-solid knowledge
background on chemicals and humans health risk evaluation of chemicals. Together with the
mentee, we will conduct a literature review and define the research area of interest, design
research questions and objectives, frame methods for the research, and discuss the findings.
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Citations:
https://www.sciencedirect.com/science/article/pii/S0013935120303893
https://www.sciencedirect.com/science/article/pii/S0147651320302189
https://www.sciencedirect.com/science/article/pii/S0304389421007962
Keywords: Chemical risk assessment, Health risk uncertainty analysis, Chemical regulation,
Chemical risk management
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Araliya Arnott
M
Degree: Masters
Institution: UBC
Department: Botany
Field of Research: Microbiology - plant science

Quick Summary of Research
I investigate a group of enzymes that synthesize a key component of plant cell walls- xylan. I use
this enzyme group as a method of investigating how enzymes are recycled in the Golgi Apparatus
and how their product, xylan, is also moved from the Golgi to its final location at the cell wall.
Currently, I'm using genetic engineering techniques to tag a new fluorophore, or fluorescent
protein, to my enzyme complex so that it can glow and I can track its movement through the cell.

Plan For Mentees
Hello! My name is Kenzie Arnott and I am an MSc student with broad experience in plant science.
From cold acclimation to how plants talk to each other to drought response and now cellular
trafficking, I have been slowly making my way through a wide range of plant based research. I’m a
first year REX mentor that would love to work with students interested in molecular biology and
looking for experience in plant science.
Secondary cell walls are an incredible, diverse structure that makes up the majority of a tree’s
structure, allowing it to fight against gravity and grow tall. It is responsible for the structure and
support found in land plants. The secondary cell wall consists of a matrix of different organic
compounds. Cellulose is a key component to this matrix and has been thoroughly studied not only
because of its critical role in plant structure, but also its numerous uses in industry. My research
focuses not on cellulose, but its supporting player xylan. Xylan is the third most abundant
biopolymer on earth and acts as a linking structure between layers of cellulose. Unlike cellulose,
xylan is not made on site at the plant’s cell wall. Instead, it is made in the Golgi Apparatus by the
xylan synthase complex, which is made of three different enzymes. But how does synthesized
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xylan get to the cell wall, while the enzymes that make it stay in the Golgi? Answering this question
has broader ramifications for how the Golgi functions and how it maintains its resident enzymes
and functions within the cell. I currently use genetic engineering and microscopy to tackle this
project.
I’m posting links that focus narrowly around my current research, however, I am open to taking on
students that are interested in other aspects of plant biology. Based on your interests, I am excited
to direct you towards more appropriate literature and help you find knowledge gaps in the
research that we could turn into project objectives. Personally, I’ve studied and been a part of a
huge range of plant science research and so I’m pleased to offer a space for students to find what
truly fascinates them about plants and run with it. I can also offer guidance and support to
students who want to go beyond a literature review and predicted results to incorporate
bioinformatics work into the project.

301

Citations:
https://academic.oup.com/plphys/article/181/2/527/6000132?login=true
https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.15537
https://journals.plos.org/plosgenetics/article?id=10.1371/journal.pgen.1007795
Keywords: Plant Science, Genetics
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Mina Masoud
M
Degree: Postdoctoral
Institution: UBC
Department: Earth, Ocean and Atmospheric sciences
Field of Research: Physical Oceanogreaphy- Civil Engineering- Data analysis- Matlab Programming

Quick Summary of Research
Hello! I am a Post-Doctoral fellow at UBC with an interest in Data Analysis and Matlab
programming with application in physical oceanography.
My research focuses on analysis of measurement data containing temperature, salinity, velocity of
current which are measured in the Strait of Georgia to monitor physical process in the ocean.
Furthermore, I am searching for analytical solution to provide the analytical model to simulat the
current and upcoming physical process in the ocean.
No lab access is necessary.

Plan For Mentees
In my first year as a REX mentor, my students were able to carry out a full research project. They
will learn the basic concept of programming and how to convert the problem to a code. They will
learn how to use appropriate tools to research and advance in doing their projects. My goal is
providing a friendly environment for my student while they will learn how to analysis data in any
field.
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Citations:
https://os.copernicus.org/preprints/os-2021-57/
https://www.sciencedirect.com/science/article/pii/S0377026518301441

Keywords: Civil Engineering, Oceanography
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Kateryna Foyevtsova
M
Degree: Research associate
Institution: Stewart Blusson Quantum Matter Institute
Department: Physics and Astronomy
Field of Research: Battery materials

Quick Summary of Research
I study solid state crystalline materials with theoretical methods. The crystalline materials are
such in which constituent atoms arrange themselves in a periodic manner and in this regard are
distinct from amorphous materials, like, for instance, window glass, where there is no periodicity.
Water ice is one example of a crystalline material. The crystalline materials can have very diverse
and, quite often, technologically appealing physical properties. Understanding these properties
begins with understanding how the electrons inside your crystalline solid behave in the presence
of charged nuclei and other electrons. The latter is a highly non-trivial task, with varying levels of
complexity to be considered. In my research, I focus on inorganic materials where metal elements
such as Ni or Co are combined with an oxidizing element such as oxygen or chlorine. In one of my
recent projects, for example, I tried to find an explanation to some mysterious structural
properties of a battery cathode material LiNiO2.

Plan For Mentees
With my mentees, I would like to review and understand the current challenges and novel ideas in
the field of Li-ion batteries, possibly with the focus on the battery cathode materials. This will
involve getting to know the physical basics of a Li-ion battery's operation, its basic design, and its
functional characteristics such as power, capacity, life-time, etc. This will also involve identifying
main challenges on the way to improving these functional characteristics. As a next step, the
mentees can try to think of possible ways to overcome these challenges. Since there are many
classes of battery materials, based on their crystal structure, chemical composition, etc, we can
choose one specific class of materials and explore it in more depth.
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Citations:
https://www.nature.com/articles/35104644
https://pubmed.ncbi.nlm.nih.gov/25801735/

Keywords: Li-ion batteries, Transition metal oxides
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Madhureeta Das Gupta
M
Degree: Ph.D.
Institution: UBC
Department: Chemistry
Field of Research: Supramolecular chemistry, luminescent complexes

Quick Summary of Research
One of the fastest developing lighting technologies today is the light-emitting diode (LED). These
use a semiconductor to convert electricity into light. LED bulbs can cut energy consumption by
over 75% and can last 25 times longer than traditional light bulbs. OLEDs (organic LEDs) contain
thin emissive organic layers sandwiched between two electrodes. This technology has distinct
advantages over their inorganic counterparts, including compatibility with inexpensive, flexible
substrates, and tunability of optoelectronic properties through rational molecular-engineering
methods. Metal complexes with heavy metals such as Pt(II) and Ir(III) are attractive candidates for
the luminescent layer in OLEDs due to their enhanced device performances for efficiency,
operating lifetime and colour purity. My research involves development of metal complexes
which self-assemble into chiral stacks which could be applicable for the development of OLEDs.

Plan For Mentees
Luminescent metal complexes have been utilized for their optoelectronic properties as emissive
materials in OLEDs. Recently, there has been a lot of research on the development of circularly
polarized OLEDs (CP-OLEDs) for their applications in displays and for biomedical diagnosis. These
involve the use of chiral molecules in the emissive layer of OLEDs. However, their low quantum
efficiencies and high costs have been an impediment to the research.
Theoretical research projects would involve development of various metal complexes which could
form chiral assemblies without the presence of a large number of chiral molecules through
supramolecular self-assembly. This would be instrumental in reducing the cost of CP-OLEDs.
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Working on this project, students would learn about supramolecular and coordination chemistry,
journal locating resources such as SciFinder, use chemical drawing softwares (ChemDraw), and
gain presentation and other soft skills. I am also open to help you design and formulate other
research ideas you might be interested in.

308

Citations:
https://doi.org/10.1039/C2CS35156K
https://dx.doi.org/10.3762%2Fbjoc.14.124

Keywords: Supramolecular self-assembly, Luminescent metal complexes
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Patrick Pata
M
Degree: Ph.D.
Institution: UBC
Department: Earth, Ocean and Atmospheric Sciences
Field of Research: Biological Oceanography

Quick Summary of Research
My research is generally about understanding what, where, when, and why animals exist in
different parts of the ocean. I specifically study zooplankton which are microscopic drifting
animals. Currentl y, my PhD research is about the zooplankton diversity and distribution in the
waters around British Columbia. Previously, I studied the larvae of small pelagic fishes and coral
reef animals. I am most interested in relating marine ecology with ocean physics to give insights
into ocean conservation and management. I have experience with oceanographic fieldwork and
laboratory work, but my current PhD research is mainly computer-based work. I do systematic
literature reviews, statistics on large databases and satellite data, and computer modelling.

Plan For Mentees
My research cuts across multiple fields: zooplankton community ecology, biogeography, ocean
physics, conservation and management, and computer science. I am open to mentees who are
interested in ocean life in relation to one or combinations of those fields. I encourage mentees to
come up with a research question they are interested in. Mentees can also tackle a short
zooplankton-related literature review and numerical analysis. There are multiple open-access
biological, oceanographic, and satellite data available on the internet. Mentees who want to do a
simple project with some analyses are encouraged, especially anyone who has some programming
experience (either Matlab, R, Java, or Python) or is willing to learn a bit of programming. A
theoretical or hypothetical research project is also fine. I will guide my mentees through the
process of developing a research question, critically reviewing literature, planning the
methodology, and effectively communicating your project. If you want to analyze data, I can point
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you to useful tutorials and coach you in statistics or programming. I plan to hold weekly group
meetings with mentees so we can learn from each other and collaborate.
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Citations:
https://science.sciencemag.org/content/sci/308/5726/1280.full.pdf
https://tos.org/oceanography/assets/docs/20-3_pineda.pdf
https://www.sciencedirect.com/science/article/pii/S007966111300061X?via%3Dihub
Keywords: Marine ecology, Statistics

312

Josephine Gantois
M
Degree: Postdoctoral
Institution: UBC
Department: IRES
Field of Research: Sustainable development

Quick Summary of Research
I work in the broad field of sustainable development. Through my research, I hope to improve our
understanding of the sustainability of ecosystem functioning, and our understanding of the
economic and ecological consequences of biodiversity loss.
My research training is shared across economics and ecology. In practice, I often use causality
methods from econometrics, and statistical models more generally, to study biological processes
at large spatial scales. I often rely on large data sources across various spatial and temporal scales,
and I have experimented with machine learning and remote sensing tools.
During my PhD, I explored different plant physiology, phenology, and ecology processes, which
matter for sustainable development: tree growth response to high temperatures, annual
fluctuations in the timing of plant flowering, and ecological benefits of crop diversity that translate
into economic returns. During my post-doc, I plan on pursuing this work further. In particular, I
hope to work on the empirical estimation of the economic and ecological benefits of different
agricultural diversification practices, including crop diversity.

Plan For Mentees
Since my research agenda is quite broad, there are different possible topics for a theoretical group
project.
We could work within the broad topic of agricultural diversification practices (crop diversity, field
edges, hedgerows). For example, we could work on a simple economic model of crop diversity, and
explore how the economically optimal level of crop diversity changes, as different dimensions of
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the benefits and costs of crop diversity are taken into account.
We could work on plant phenology questions. For example, on the potential for climate change to
induce a temporal mismatch between plants and pollinators, and impact population levels in a
plant-pollinator community.
I also have a rather niche interest in soil bioacoustics in an agroecological setting, in case there is
interest in digging into this.
Overall, I’m not set on one particular idea. I’m interested in hearing about students’ own ideas, for
those of them who have an interest in my research agenda, and we can figure out a feasible
research question together.
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Citations:
https://advances.sciencemag.org/content/6/45/eaba1715.abstract
https://bioone.org/journals/natural-areas-journal/volume-34/issue2/043.034.0213/Timing-is-Everything--An-Overview-of-Phenological-Changesto/10.3375/043.034.0213.full

Keywords: Environmental economics, Ecosystem ecology
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Gill Dean
M
Degree: Postdoctoral
Institution: UBC
Department: Botany
Field of Research: Genetics, cell biology, biochemistry, seed development

Quick Summary of Research
I am a Research Associate in the Haughn lab in Botany at UBC. We are interested in the
development of the Arabidopsis seed coat epidermis, which undergoes a specialised
developmental program involving cytoplasmic rearrangement, formation of secondary cell wall,
and secretion of cell wall material into the apoplast. Mature dry seeds extrude a large amount of
mucilage when they are hydrated, a little like the more familiar chia seeds. This is a fascinating and
complex process, and we use cell biology, biochemistry, and genetics to study these cells.

Plan For Mentees
There are a lot of interesting questions you can ask with our seed coat model system. The cell wall
of plants is generally complex and dynamic, as despite being a structure designed for strength, it
must also be able to change during growth and in response to the environment. It can be hard to
study the structure of the cell wall as preparing cell walls for analysis requires use of harsh
chemicals that may alter the structure of the polymers. How do we know what the wall looks like
in the plant before extraction then? Some of these issues are solved by using the seed coat model
because the seed mucilage, which consists of the same groups of polymers as the cell wall
(cellulose, hemicellulose and pectin, plus proteins), can be extracted more easily as it is extruded
when mature seeds are hydrated. in addition, in the lab, Arabidopsis seeds do not need mucilage to
be viable and we can alter it without affecting the rest of the plant. We can investigate the genes
that control development by using forward and reverse genetics, use analytical biochemistry to
understand the structure of the mucilage and what gives it its special properties, and use cell
biology to understand how the cell secretes cell wall components to specific parts of the cell wall
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to generate the asymmetry seen in the mature epidermal cells. More recent projects have
considered whether we can use this secretion system to produce useful products that we could
harvest from extruded mucilage, and how altering mucilage might allow seeds to thrive in
changing environments.
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Citations:
https://academic.oup.com/pcp/advance-articleabstract/doi/10.1093/pcp/pcab099/6312222?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/16153880/

Keywords: seed coat, Arabidopsis
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Anna Schuhbauer
M
Degree: Ph.D.
Institution: UBC
Department: Institute for the Oceans and Fisheries
Field of Research: Fisheries Research

Quick Summary of Research
My name is Anna Schuhbauer, I research our oceans and the people who depend on them, with the
main focus on coastal fishing communities. Originally I spent a lot of time thinking about how
fisheries impact the oceans and how we can convince governments and people to fish more
sustainably. Today, my interest has shifted more towards the social equity behind how we manage
our oceans. Who has access to the oceans and who does not, who decides how the access is
allocated and who needs the access the most in regard to food security and maintaining
livelihoods. In addition, economic aspects such as government subsidies that are provided to our
fishing sectors worldwide have caught my interest, we investigated who receives these subsidies
and we have found out that the vast majority go to large industrial fishing companies and the
small-scale, coastal fishing communities only receive a very small share, despite them representing
the majority of people who depend on the oceans for a living. I hold a Master of Science in Aquatic
Ecology, spent a year working in the Falkland Island as a fisheries observer and then 4 years on the
Galapagos Islands, Ecuador, working as a senior fisheries ecologist. I then realized that I needed to
understand more about social and economic issues within fisheries and went back to university to
carry out my PhD in Resource, Environment and Sustainability at UBC. Since then I have had a few
different short post-doctoral positions and worked as an independent fisheries research
consultant for a while.

Plan For Mentees
My background is quite interdisciplinary and my research interests cover a large variety of topics
related to the exploitation and use of our oceans. For example, right now I am focussing on the
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impact of the scuba diving tourism industry on our oceans, and also more in general what impacts
eco-tourism has on the environment and on coastal communities. But I am happy to work with any
topic directly related to fisheries, also to marine protected areas which could be focussed on BC or
on other places in the world. A research project I can help with would start with defining a
research question that we want to find an answer for and then we will define a more clear
objective to guide us how the question can be answered. The timeline can be flexible and the
scope of the project would be adapted to that. Then a literature review would be the next step, to
find out what studies have covered the subject area already and what has been found out. The
next step could be a critical review of the findings and an analysis of existing research gaps. The
final part would be to write a summary of the process and maybe a short discussion and conclusion
that will answer the original research question.
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Citations:
https://www.frontiersin.org/articles/10.3389/fmars.2019.00171/full
https://www.sciencedirect.com/science/article/abs/pii/S0308597X21001925
https://www.frontiersin.org/articles/10.3389/fmars.2020.539214/full?utm_source=Email_t
o_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_p
ublication&field&journalName=Frontiers_in_Marine_Science&id=539214
Keywords: ocean fisheries, socio-economics
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Jessica Li
M
Degree: Masters
Institution: UBC
Department: Zoology
Field of Research: Metabolic scaling, comparative physiology, respiratory physiology

Quick Summary of Research
Hi! I’m a second year MSc student in the Zoology program, with an interest in metabolic scaling
and respiratory physiology.
Metabolic scaling describes the relationship between metabolic rate and body size. As you might
predict, whole body metabolic rate increases with body size, but the subject of an equation
quantifying this relationship is the subject of hot debate. Some theories argue that there is a
universal equation that can be applied to a wide range of living organisms, while others state that
metabolic scaling varies between phylogenies, and even throughout an individual’s lifetime.
I use small mammalian model organisms to investigate how metabolic scaling changes throughout
various life stages. What happens to metabolic rate at birth? How does metabolic scaling compare
between a pup gaining weight as it grows into an adult, versus an adult undergoing large
fluctuations in weight? Do the same scaling relationships apply to animals that are born with less
developed organs compared to those who are able to literally and figuratively hit the ground
running? These are some of the questions I’m interested in addressing for my own thesis.

Plan For Mentees
The field of metabolic scaling is vast and encompasses many fields, such as ecology and
comparative physiology, and there’s an expansive field of literature to dig through. While my own
research generally focuses on mammals on a whole-body level, I’m fairly open to projects, and I’m
excited to help guide you to navigate any questions your interests and imagination lead you to!
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Citations:
https://onlinelibrary.wiley.com/doi/abs/10.1111/brv.12115
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC539293/
https://pubmed.ncbi.nlm.nih.gov/6709979/
Keywords: Metabolic scaling, Comparative Physiology
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Erin Goldberg
M
Degree: Ph.D.
Institution: UBC
Department: Microbiology and Immunology
Field of Research: Multiple Sclerosis, autoimmunity, virology, immunology, Epstein-Barr Virus

Quick Summary of Research
My research is focused on elucidating the pathogenic contribution and interaction between of
Epstein-Barr Virus and the immune system (particularly B cells) on the development and
progression of Multiple Sclerosis. Our lab utilizes humanized mouse models made from patient
samples and knockout models to replicate these interactions in vivo.

Plan For Mentees
I'm pretty flexible in terms of what the undergraduate students are interested in studying, as I
believe the best research comes from deep interest in the subject (as long as it's within my breadth
of knowledge). My undergraduate degree was in marine biology with a minor in microbiology so I
would be very excited to work with a student interested in an interdisciplinary subject such as
immunotoxicological effects of pesticides on fish stock. I would also be very interested in
researching subjects in human health more related to my current research such as the cross
section in pathology of B cells in Multiple Sclerosis and Hodgkin's Lymphoma. No matter what the
subject, I'm excited guide the students in terms of relevance and resources.
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Citations:
https://www.jimmunol.org/content/204/1_Supplement/58.9
https://www.researchgate.net/publication/347055566_Multiple_SclerosisLike_Symptoms_in_Mice_Are_Driven_by_Latent_gHerpesvirus-68_Infected_B_Cells
https://pubmed.ncbi.nlm.nih.gov/19237205/
Keywords: Microbiology, virus, immunology, autoimmunity, virology, epstein-barr virus,
Multiple Sclerosis, autoimmune disease, health, human health, neurology, B cell, T cell,
Neurodegeneration, neurology, mouse model, humanized mice, humanized, lymphocyte,
demyelination, myelin, macrophage, microglia
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Mahebali (Makpal) Tabusi
M
Degree: Ph.D.
Institution: UBC
Department: Department of Microbiology and Immunology
Field of Research: Molecular aspect of Gut-brain axis

Quick Summary of Research
My PhD project aims to understand the molecular mechanism behind the interplay of the
opportunistic pathogen C.rodentium and neurogenesis. I am interested in the neuroplasticity and
microglia activation under the influence of gut microbiome and bacterial infection. For this
investigation, I will apply in-vitro co-culture model and in-vivo mouse model to explore the
involvement of the microbial metabolites on brain functions, with the potential of finding new
treatments for early brain development disorders.

Plan For Mentees
Working in the highly interdisciplinary field between Microbiology and Neuroscience, my project
explores the effect of gut microbiome and its metabolites on the brain, particularly in hippocampal
neurogenesis and microglia pruning. I will welcome any student who is interested in combining
their research with any of the field overlapping with my project.
Because my project includes both cell culture and animal studies, I am happy to share my
knowledge on basic biology or methodology for their research.
As undergraduate students need a lot of support on their project planning, critical thinking and
scientific discussion, I will also provide help on this aspect.
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Citations:
https://pubmed.ncbi.nlm.nih.gov/20966022/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5032973/
https://www.nature.com/articles/nn.4030
Keywords: Gut-brain axis, Hippocampus, Neurogenesis, bacterial infection, Citrobacter
rodentium, LPS, SCFA
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Asfar Lathif Salaudeen
M
Degree: Masters
Institution: UBC
Department: Genome Science and Technology
Field of Research: Genomics, Gene Regulation, Bioinformatics

Quick Summary of Research
Cancer cells accumulate many mutations and not all of them have the same significance in driving
tumorigenesis. Mutations in coding regions have been well studied as they have direct influence
on the function of the gene product and causes cancer. Recent studies have also shown that
mutation occurring in non-coding regions of the genome (regulatory regions: promoters,
enhancers...) can also drives cancer phenotype. Promoter of TERT gene is one of the well known
examples where recurri ng mutations that drives cancers. Unlike coding mutations, regulatory
driver mutations are hard to identify and distinguish from other passenger mutations due to lack
of whole genome sequencing data. My project aims characterize such non coding cancer driving
mutations using synthetic genomics and machine learning approaches. I am working on methods
to create random mutations in regulatory regions using genome engineering tools like
CRISPR/Cas9 base editors and study how these randomly mutated regulatory regions dysregulate
gene expression ultimately forming cancers. I will be developing machine learning models trained
on these synthetic mutation and gene expression dataset to decipher how gene regulation is
getting altered leading to the phenotype, thus helping us to map mutations in genome that could
potentially be oncogenic. You can read more about our lab research here:
https://deboer.bme.ubc.ca/

Plan For Mentees
One of the major reasons for me to enroll in this mentorship program besides helping Undergrad
students explore research arena is personal development in communication, leadership and
mentoring. I am currently in my masters and I don't have lots of research ideas myself. However, I
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am open to exploring any potential idea that my mentees are interested in and help them in
developing the idea into a project. My current expertise include analyzing high dimensional
biological data particularly genomics data and synthetic biology. I do a lot of programming in R to
analyze data. I encourage anyone with similar research interests to bring their ideas (however
crazy it may be!) and we can read more about it and see if we can develop a working methodology
to answer our questions
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Citations:
Learning the Regulatory Code of Gene Expression
https://www.frontiersin.org/articles/10.3389/fmolb.2021.673363/full
Single-nucleotide-level mapping of DNA regulatory elements that control fetal hemoglobin
expression
https://www.nature.com/articles/s41588-021-00861-8

Keywords: Genomics, Bioinformatics
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Andy Stock
M
Degree: Postdoctoral
Institution: UBC
Department: Institute for Resources, Environment and Sustainability
Field of Research: Marine ecology and spatial data science

Quick Summary of Research
How are ecosystems responding to combinations of human stressors like pollution and climate
change? Where should new development projects such as offshore wind farms be located to
minimize environmental impacts? What are the costs and benefits of such activities in the long
term? These are open questions that must be answered to sustainably manage human activities on
land and at sea. My research seeks answers with computer-based approaches like machine
learning, geographical information systems, analysis of satellite images and ecological simulations.
I currently focus on climate change impacts and ecological resilience on the west coast of
Vancouver Island and on machine learning approaches for spatial environmental data (because
these data often violate assumptions that established methods make). For this project, I’m looking
for students who are interested in reviewing literature on different pressures on the marine plants
and animals of the west coast of Vancouver Island. However, I’m open to other project ideas, and
encourage all students interested in human impacts on the oceans or analysis of spatial
environmental data to apply.

Plan For Mentees
A good research project starts with a good question and a strong research design. Because this
may be your first hands-on research experience, we will spend the first weeks reading about and
discussing what makes a good research question and what insights the kinds of research you’ll
encounter make possible (e.g., lab experiments, pseudo-experiments, literature reviews and metaanalyses). This short research design crash course will allow you to better understand the logic of
the scientific literature you’re reading for your project, and to plan your own research in the
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future.
You will then start working on a systematic literature review asking how local activities and global
change affect marine plants and animals on the west coast of Vancouver Island (WCVI). This
ecosystem has been intensively studied by biologists – from microscopic algae to whales, we know
what kinds of organisms live there and what roles they play in the food web.
In contrast, comprehensive information on how people affect these organisms has not been
compiled, although many individual results are available from biological experiments (for example,
that kelp grows slower in warmer water and that noise from shipping changes the behavior of
marine mammals).
You will search academic databases for relevant articles and keep organized notes on the research
findings you’re reading about, learning best practices for systematic literature reviews along the
way. Finally, the team will assemble a comprehensive picture of current and future pressures on
the WCVI’s marine ecosystem.
We will meet bi-weekly, remote or in-person (depending on the public health situation and making
sure that everyone is comfortable) throughout the project.
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Citations:
https://science.sciencemag.org/content/368/6496/1243.abstract
https://science.sciencemag.org/content/319/5865/948

Keywords: Marine ecology, Environmental impacts
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Marco Tello Palencia
M
Degree: Ph.D.
Institution: UBC
Department: Bioinformatics
Field of Research: Integration of multi-omics data

Quick Summary of Research
Our genome contains the information for how our cells behave and work together; although a
kidney cell and a neuron have the same genome, they are different because they regulate their
genes in a different way. This process of gene regulation is very complex and nowadays we know
some factors that influence it, such as DNA methylation. This modification can be deposited in
many places of the genome, depending on environmental factors, and it helps the cell to identify if
a gene should be activated or not. The rules about how DNA methylation affects activation (or
inactivation) of nearby genes is still unknown, mostly because there are multiple variables that
influence the localization and abundance of methylation signals. My work focuses on training
machine learning models on publicly available data to identify patterns that explain gene
regulation mediated by DNA methylation.

Plan For Mentees
From my PhD project, I have identified several genomic regions that have a statistically significant
difference in methylation between two conditions, also known as differentially methylated
regions (DMRs). From these regions we can extract the DNA sequence and look for transcription
factor (TF) binding sites; TFs are proteins able to sit on the DNA, and they are directly in charge of
inducing the activation of nearby genes. It would be interesting to see if there are specific TFs
present in DMRs with either a gain or a loss of methylation.
We also have gene expression profiles for the same samples, we could use them to predict
regulatory relationships between genes, also known as gene regulatory network (GRN). GRN are
useful for identifying groups of genes that work together and could drive the observed phenotype
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(such as a disease or different cell types). We could explore a dataset with samples of rheumatoid
arthri tis patients to find specific genes that separate them from patients with osteoarthri tis.
I do not expect for the mentees to have experience in coding or any computer science background.
I am willing to teach the basic tools for data analysis to any person with only-biology background;
in this way they can explore the field of computational biology / bioinformatics. On the other hand,
for mentees from a computer-science-only background, applying their skills in biological data is
very challenging due to the complexity of living systems.
Furthermore, I am open to develop a new project using gene expression or DNA methylation data,
if you find an interesting dataset, we can work on it! The most important thing is that the project is
interesting and keeps you motivated trough the whole program.
Looking forward to working with you!
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Citations:
https://pubmed.ncbi.nlm.nih.gov/29129922/
https://pubmed.ncbi.nlm.nih.gov/30677040/
https://pubmed.ncbi.nlm.nih.gov/14550629/
Keywords: DNA-methylation, Gene-regulation
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Maricela Best McKay
M
Degree: Ph.D.
Institution: UBC
Department: Mathematics
Field of Research: Battery modeling, Scientific machine leaning

Quick Summary of Research
I work on combining modeling with machine learning with applications to lithium ion batteries.

Plan For Mentees
We would work on a project that explores the intersection between machine learning and
scientific computing. In particular we would look at physics informed neural networks and neural
ODEs and explore how these relate to traditional numerical methods.
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Citations:
https://www.nature.com/articles/s42254-021-00314-5
https://papers.nips.cc/paper/2018/file/69386f6bb1dfed68692a24c8686939b9-Paper.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=physics+informed+neural+ne
tworks&oq=physics+informe#d=gs_qabs&u=%23p%3DtoqUEKdqbGUJ
Keywords: Scientific Machine Learning , Scientific Computing
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Chris Waddell
M
Degree: Ph.D.
Institution: UBC
Department: Physics
Field of Research: Quantum Gravity

Quick Summary of Research
Hi! My name is Chris Waddell (he/him), and I am interested in understanding how to unify gravity
with quantum mechanics. Using tools from string theory, like the AdS/CFT correspondence, I
study simplified models where gravitational physics is precisely described by an underlying
quantum mechanical theory, and try to extract general lessons.
I am especially interested in applying these lessons about quantum gravity to understand the
physics of black holes and early universe cosmology.

Plan For Mentees
While there have been many important successes and conceptual advances of theoretical
cosmology in the past decades, with new paradigms like the big bang theory and the model of
cosmic inflation providing insight into astrophysical observations, there remain many
experimental facts without a strong theoretical explanation, and no unifying framework for
cosmology which can accurately describe quantum effects in the early universe. Models such as
the Starobinsky (semi-classical) inflationary model constitute a promising attempt to include
quantum effects at an approximate level, and possess many desirable qualitative features, such as
a natural exit from an inflationary period. To make such models computationally tractable, it is
often necessary to make many simplifying assumptions about the nature of these theories, such as
treating all particles as massless.
Various theoretical tools developed more recently allow us to move beyond some of these
assumptions; for example, the AdS/CFT correspondence allows for calculation of correlation
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functions of quantum operators in cosmological spacetime which are very challenging to obtain by
traditional methods. Students working on this project will have the opportunity to apply methods
from the AdS/CFT correspondence to understand how deformations to the Starobinsky model
might affect cosmological physics, and to try to understand what deformations could give rise to
realistic cosmological scenarios. Students will be encouraged to consult primary literature to
understand the current observational bounds on inflationary physics, and will have the
opportunity to set up gravity calculations and carry out these calculations numerically if time
permits.
Because this project is technical in nature, interested students should ideally have some degree of
familiarity with foundational concepts in differential geometry and general relativity (e.g. tensors,
the metric, and how to calculate geometrical quantities in general relativity), or be willing to spend
extra time familiarizing themselves with these areas.
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Citations:
https://doi.org/10.1016/0370-2693(80)90670-X
https://arxiv.org/pdf/2102.05057.pdf (Section 4)

Keywords: Theoretical Physics, Cosmology
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Michael Kinach
M
Degree: Ph.D.
Institution: UBC
Department: Physics and Astronomy
Field of Research: Theoretical Physics / Computational Physics

Quick Summary of Research
What is the nature of dark matter? How can space and time be curved? Why do some stars
collapse into black holes? These are fundamental questions that are very difficult to answer.
Luckily, the rapid development of computing in the last few decades has thrown open the door to
these problems. Using advanced algorithms and state-of-the-art processors, physicists are now
able to address these questions using supercomputer simulations.
In my research, I use supercomputer simulations to solve problems in theoretical physics. I am
currently interested in objects called “solitons”. Solitons are interesting because they can be found
in many areas of Nature ranging from the Earth's atmosphere (tornadoes) to biology (neural
pulses), fluid dynamics (rogue waves) and even in telecommunications (fiber-optic pulses).
Specifically, I am interested in how solitons can be used to model astrophysical objects such as
stars and dark matter (see references 1 and 2 for examples). I am also interested in what happens
when solitons collide when moving near the speed of light; the answer may surprise you!

Plan For Mentees
Working with me, you will have some freedom to choose a topic according to your knowledge and
interests. A more experienced student could work in an area related to my primary research while
a younger student might be more suited to a computational project in another area of physics such
as classical mechanics, electromagnetism, or quantum mechanics. Ultimately, the choice of topic
will be up to you and your interests.
This will be my fourth year as a mentor in the REX program. Due to the large number of
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applications I typically receive, it would be helpful in your application if you wrote about any
previous programming experience you have and your general level of physics knowledge (highschool, first-year, second-year, etc.). However, no prior experience is needed; projects are
available to students at any skill level!
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Citations:
https://arxiv.org/pdf/0908.1780.pdf
https://arxiv.org/pdf/1510.07132.pdf
http://laplace.physics.ubc.ca/Members/mikin/
Keywords: theoretical physics, mathematics, computer science, programming, coding,
astrophysics, particle physics, computational physics, dark matter, black holes
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Ning Shen
M
Degree: Ph.D.
Institution: UBC
Department: Statistics
Field of Research: Statistical methodology for scBS-seq data

Quick Summary of Research
DNA methylation is a heritable chemical modification that can occur on roughly 30 million specific
sites in human genome. Studies have shown that abnormal methylation is involved in many human
diseases including cancer. In recent years however, researchers have developed the technology
single-cell bisulfite sequencing (scBS-Seq), enabling methylation measurements for individual cells
across the whole genome. Although a major advance, the limitation of this technology has
manifested in the sparsity and noisiness of the output data. Therefore, it has been of considerable
interest to develop statistical methodology tailored for scBS-Seq data analysis. I plan to build an
analytical framework to first locate regions of the genome with highly variable methylation states
in different cells by leverage statistical techniques. These regions may have implications for
development, aging and diseases, and be utilized to determine the underlying cell types in
populations of cells. The framework next aims to uncover the underlying cell clusters with
information in these critical regions. Ultimately, my method's application to single-cell data sets
will further allow deciphering layers of gene activity within each individual cell. It could also enrich
our knowledge of tissues in organisms, including tumor tissues, and hopefully shed some light on
research for disease treatment.

Plan For Mentees
Hello! I am an PhD student in the Statistics Department with an interest in developing efficient
and accurate statistical tools for epigenomic data analysis. The PhD program in the Statistics
Department usually lasts five years and I am about to start my third year of study.
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My current research project focuses on building methodology for single-cell bisulfite sequencing
data. The method includes two major steps: first, identifying the genomic regions with highly
variable methylation states in different cells; second, clustering the cells based on the methylation
information in these regions. Large-scale methylation datasets containing thousands of cells are
publicly available and it will be interesting to explore different clustering methods and determine
which ones performs the best. We could even design our own clustering methods tailored for
single-cell methylation data!
It is not necessary that the mentees come from biological background. I am willing to give a
general introduction of the biological knowledge required for the project. However, the research
heavily relies on statistical knowledge hence mentees who have taken at least one course from the
statistics department are highly preferred.
On the other hand, I have also participated in statistical consulting to help people from other
discipline to deal with their data. Thus, except for genetics and genomics, I am also happy to help
with other projects with interesting datasets, anything that relates to the application of statistics!
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Citations:
https://www.frontiersin.org/articles/10.3389/fgene.2014.00324/full
https://www.sciencedirect.com/science/article/pii/S016777991830115X

Keywords: Bioinformatics, Data science
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Jacob Lerner
M
Degree: Ph.D.
Institution: UBC
Department: IOF
Field of Research: Marine Biology

Quick Summary of Research
Hey there. I am a PhD candidate in the IOF. My research broadly encompasses understanding the
neritic marine ecosystems of British Columbia. I am interested in using analytical tools such as
stable isotopes to investigate the structure and function of these ecosystems. I am also actively
researching how Chinook salmon engage with these ecosystems trophically and distribute on the
coast.

Plan For Mentees
I have no specific project in mind for a student to work on. If you are interested in oceanography or
marine ecology we should be able to devise an interesting research question.
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Citations:
https://www.researchgate.net/profile/RichardBrodeur/publication/266231191_Understanding_What_Drives_Food_Web_Structure_in_M
arine_Pelagic_Ecosystems/links/542ef3620cf27e39fa98d56b/Understanding-WhatDrives-Food-Web-Structure-in-Marine-Pelagic-Ecosystems.pdf
https://www.researchgate.net/publication/26813374_Linking_killer_whale_survival_and_pr
ey_abundance_Food_limitation_in_the_oceans'_apex_predator
https://www.researchgate.net/publication/233864647_Genetic_and_Coded_Wire_Tag_Res
ults_Combine_to_Allow_MorePrecise_Management_of_a_Complex_Chinook_Salmon_Aggregate
Keywords: Marine Biology, Salmon
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Hadis Kamali Dehghan
M
Degree: Masters
Institution: UBC
Department: School of Biomedical Engineering
Field of Research: Gene Regulation; Genomics; Genetics; Biomedical Engineering

Quick Summary of Research
I am currently a graduate student at the GSAT program, a multidisciplinary program that
combines training in genomics with genome science technologies. We are trying to exploit the
information for a better understanding of biology. The role and importance of genetic changes in
the occurrence of diseases have made me interested in conducting research in the field of genome
and gene regulation. Currentl y, I am trying to find drugs to treat gene regulation changes in
diseases, especially cancers. Specifically, I am studying how to counteract the effects of
undesirable genetic changes or, in other words, “mutations,” which cause diseases and disorders.
Changes in gene expression patterns underlie many of the phenotypic differences within and
between species. Thus, one of the promising ways to understand the causes of disorders in the
biological systems is to examine the genetic factors that cause the diseases.

Plan For Mentees
I am very interested in knowing what happens in the genome-scale that leads to specific behaviors
in the cells; what changes the expression of the genes, how mutations occur, how we can prevent
the mutations, and how we can counteract the effects of the mutations. I am also open to mentor
other projects that mentees may have in mind in different disciplines related to my current field of
research.
Based on mentees’ interests and my current research area, there are a variety of projects that we
can work on. One of them would be examining the role of transcri ption factors in regulating gene
expression. We can study how transcription factors can affect gene regulation. Also, we can do a
literature review on changing the interactions between transcription factors to alter gene
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expression. We can also study what kind of drugs have been found for changing the transcription
factors’ interactions.
The papers cited as references are good review studies on the relationship between transcription
factors and their role in controlling gene expression. Of course, these are provided as examples of
what we can do in our project. We can also consider issues outside these areas!
Hopefully, this project will give us a chance to collaborate and explore new concepts in the
fantastic world of Genetics. My goal is to familiarize mentees with graduate research expectations
and help them think scientifically.
The mentees and I would meet whenever possible to clarify any questions we will have in creating
a proposal plan at the MURC. This can be a good chance for mentees to become familiar with the
world of research and motivate them to pursue research during their studies.
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Citations:
https://www.nature.com/articles/nrg1990.pdf
https://www.sciencedirect.com/science/article/pii/S0168952514000560
https://www.sciencedirect.com/science/article/pii/S1359644620302300
Keywords: Biomedical Engineering; Genetics, Gene Regulation
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Julie McNutt
M
Degree: Ph.D.
Institution: UBC
Department: Chemistry
Field of Research: Breast Cancer

Quick Summary of Research
Breast cancer results from uncontrolled cell proliferation that leads to the development of
tumours in the breast tissue. It disproportionately affects women with over 2.3 million new cases
diagnosed in 2020 worldwide. Like many types of cancer, breast cancer is a complex pathology
that is difficult to treat. There are different subtypes of breast cancer which are classified based on
the presence or absence of certain receptors on the surface of the cells. These receptors play an
important role in the growth of the tumours and consequently are targets for therapies.
In my research, I am studying novel drug treatments for HER2 positive breast cancer. HER2 is one
of the receptors that may be found on the surface of breast cancer cells. The drugs I am studying
are somatostatin and epidermal growth factor which have been shown to inhibit growth of cancer
cells under certain conditions. I am trying to understand how these drugs perform this function,
which is called a drug mechanism. To do this, I am using a combination of techniques from
immunocytochemistry in molecular biology to mass spectrometry-based metabolomics in
analytical chemistry.

Plan For Mentees
Since my research work takes place at the interface of molecular biology and analytical chemistry,
I would love to work with students who are eager to learn about the biological applications of
mass spectrometry-based metabolomics. Metabolomics is an area of chemistry research that
studies metabolites in biological fluids, tissues or cells. Metabolites are compounds that are the
end products in the body’s metabolic processes. By characterizing and quantifying metabolites of
a system under different conditions or a diseased state, we can gain valuable insights about the
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respective cellular process.
I am most knowledgeable about breast cancer and the current drugs I am investigating (citation 1),
but I am happy to help my mentees work on a research project involving other types of cancers.
Additionally, while metabolomics is an incredibly useful tool for elucidating drug mechanisms, it
can also help us study other elements of a given disease from early diagnosis to prediction of
treatment outcomes (citation 2) and I would love to support a project on these topics as well.
Once we have landed on a research question, I will help my mentees work through each step of the
scientific method. We will spend time working on a hypothesis and creating specific research aims
for the project. This will be completed in tandem with a thorough literature review of the topic and
the available mass spectrometry-based approaches (citation 3). The latter is particularly
important because certain methods are more suitable to answer certain questions. I will help
guide my mentees through this process so that they are able to conceptualize and predict the
results.
In terms of a timeline, I would like to spend the first semester working through topic selection,
literature review and begin identifying appropriate methods. In the second semester, we can
continue working through the methods before predicting results and then preparing to
disseminate the findings of the research. My overall goal in this program is to allow my mentees to
research a topic that interests them and support them through this in whatever way they need. I
hope to leverage my knowledge in molecular biology and analytical chemistry to create an
interesting and exciting learning experience.
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Citations:
https://www.sciencedirect.com/science/article/pii/S0898656808003446
https://www.sciencedirect.com/science/article/pii/S0305737218300562
https://pubs.rsc.org/en/content/articlehtml/2018/ra/c8ra01574k
Keywords: metabolomics, molecular biology
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Mentor id: 132
Degree: Masters
Institution: UBC
Department: Occupational and Environmental Health
Field of Research: Environmental Epidemiology, Global Health

Quick Summary of Research:
Hello! I’m a second-year MSc student at the School of Population and Public Health and am broadly
interested in understanding how harmful environmental exposures impact human health. My research
focuses on outdoor air pollution and its potential effects on global mental health at the population level.
It is well-known that increasing greenhouse gas emissions worldwide is fuelling climate change and
adversely affecting human health. The majority of the world’s population lives in regions where the WHO
Air Quality Guidelines are exceeded, and extreme air pollution events are increasing in frequency and
severity. In 2019, exposure to outdoor fine particulate matter (PM2.5) was estimated to contribute to 7.3%
of all global deaths, and has been strongly linked to physical health outcomes such as lung cancer and
cardiovascular disease. However, there is emerging evidence showing its links to mental health outcomes
such as major depressive disorder (MDD) and suicide.
My Master’s thesis investigates the association between long-term exposure to outdoor PM2.5 and
reporting symptoms of MDD. For my analysis, I’m using data from the Prospective Urban Rural
Epidemiology (PURE) study, which is an ongoing cohort study that follows ~200,000 adults located across
21 countries.

Plan for Mentees:
Since environmental epidemiology is a broad field to explore, I am open to working with students who are
interested in studying the relationship between any environmental exposure and any health outcome.
While my research focuses on chemical pollutants in the air, you might consider biological or physical
exposures found in water, food, or soil. Potential projects might include:
•
Wildfire smoke exposure during pregnancy and risk of adverse birth outcomes
•
Noise exposure and risk of cardiovascular disease
•
Non-optimal outdoor temperature and years-of-life-lost
Environmental epidemiology studies are usually observational in nature, meaning that researchers measure
people’s exposures to environmental factors and then observe the patterns in health outcomes that
emerge. The goal of these studies is to quantify the relationship between an exposure and an outcome,
then to determine if this relationship is causal. Computer software is used to create statistical models for
analyzing data at the population level. Statistics can be scary, so luckily no statistical methods are required
for your REX project!
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Your project will likely take the form of a literature review, where you will build a research
question surrounding a topic of interest and then search for studies that have investigated this
question. After critically interpreting your findings, you will design your own theoretical study,
which will be valuable experience if you are interested in pursuing scientific research. This type of
project can be done entirely on your computer; no lab access is necessary.
I would encourage anyone who would like to gain research experience outside of the traditional
wet lab setting to consider joining my group! Epidemiology is a unique science that sets the
foundation for sound public health policies and strategies. You will learn to apply epidemiological
concepts and critical appraisal skills to problems that affect entire populations. If you are
interested in bigger-picture questions about disease distribution, factors underlying disease
causation, and methods for disease control, this REX project is calling your name.
Citations:
https://doi.org/10.1289/EHP4595
https://doi.org/10.1016/j.psychres.2019.04.019
https://doi.org/10.1016/S2542-5196(20)30103-0
Keywords: Air Pollution, Mental Health
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