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The	  2016	  Ontario	  Biology	  Day	  @	  Ryerson	  University	  was	  brought	  to	  you	  through	  generous	  donations	  
and	  gifts	  from	  our	  sponsors.	  	  

	  oCUBE
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Welcome	  to	  the	  2016	  Ontario	  Biology	  Day	  @	  Ryerson	  University!	  
	  
It	  is	  our	  pleasure	  to	  host	  the	  29th	  Ontario	  Biology	  Day	  (OBD)	  and	  welcome	  over	  250	  undergraduates	  
and	  faculty	  members	  from	  16	  Universities	  in	  our	  great	  province.	  
	  
We	  continue	  the	  tradition	  that	  started	  in	  1988	  at	  York	  University,	  with	  the	  very	  first	  OBD.	  	  In	  the	  next	  
two	  days,	  we	  will	  celebrate	  original	  research	  in	  all	  aspects	  of	  biology	  carried	  out	  by	  our	  talented	  
undergraduate	  students	  from	  across	  Ontario.	  	  The	  OBD	  showcases	  the	  enormous	  range	  of	  biological	  
processes,	  phenomena	  and	  problems,	  from	  the	  very	  tiny,	  at	  the	  molecular	  level,	  to	  the	  very	  large,	  at	  
the	  global	  level.	  	  With	  the	  notion	  that	  biology	  is	  a	  spectrum	  rather	  than	  made	  up	  of	  field	  silos,	  we	  
have	  organized	  the	  student	  talks	  and	  posters	  according	  to	  biological	  processes	  and	  issues	  rather	  than	  
fields.	  	  We	  hope	  this	  leads	  to	  greater	  interaction	  between	  the	  different	  fields	  of	  biology	  and	  an	  
appreciation	  that	  biology	  is	  indeed	  a	  spectrum	  of	  fields	  that	  are	  all	  linked.	  
	  
In	  addition	  to	  undergraduate-‐led	  presentations,	  we	  are	  excited	  to	  host	  our	  keynote	  speakers,	  who	  will	  
talk	  about	  the	  importance	  of	  biological	  research	  in	  protecting	  our	  health	  and	  environment,	  in	  driving	  
innovation	  and	  entrepreneurship,	  and	  the	  diversity	  in	  careers	  possible	  with	  an	  undergraduate	  degree	  
in	  biology.	  Our	  keynote	  speakers	  this	  year	  include	  Dr.	  Lynda	  McCarthy	  from	  Ryerson,	  who	  will	  talk	  
about	  the	  importance	  of	  aquatic	  systems	  for	  our	  environment,	  Dr.	  Hendrik	  Poinar	  from	  McMaster,	  
who	  seeks	  to	  understand	  the	  evolution	  and	  impact	  of	  ancient	  human	  pathogens,	  Dr.	  Zayna	  Khayat,	  
Director	  at	  MaRS	  Excite,	  who	  leads	  efforts	  to	  innovate	  and	  drive	  entrepreneurship	  in	  Ontario,	  and	  Dr.	  
Burton	  Lim	  from	  the	  Royal	  Ontario	  Museum,	  a	  curator	  and	  researcher	  in	  bat	  biodiversity,	  who	  will	  
speak	  about	  his	  own	  career	  path.	  
	  
Finally,	  we	  would	  like	  to	  thank	  all	  the	  individuals	  who	  have	  donated	  their	  time	  to	  organize,	  promote	  
and	  realize	  the	  OBD.	  	  These	  individuals	  range	  from	  undergraduate,	  graduate,	  post-‐doctoral	  fellows	  
and	  faculty	  at	  Ryerson.	  	  We	  are	  indebted	  to	  our	  sponsors	  without	  which	  the	  2016	  OBD	  @Ryerson	  
would	  not	  be	  possible.	  	  In	  particular,	  we	  thank	  the	  Department	  of	  Chemistry	  and	  Biology,	  the	  Faculty	  
of	  Science,	  the	  Ryerson	  Urban	  Water	  Centre,	  the	  Office	  of	  the	  Vice-‐President	  of	  Research	  and	  
Innovation,	  the	  School	  of	  Graduate	  Students	  and	  the	  graduate	  programs	  in	  Molecular	  Science	  and	  
Environmental	  Science	  and	  Management,	  and	  the	  Office	  of	  the	  Provost.	  	  Finally,	  we	  thank	  our	  
corporate	  sponsors	  and	  organizations	  like	  the	  ROM	  and	  Ripley’s	  Aquarium	  for	  donating	  gifts	  to	  
recognize	  the	  very	  best	  posters	  and	  talks	  at	  the	  2016	  OBD.	  	  	  
	  
The	  OBD	  celebrates	  your	  hard	  work.	  
On	  behalf	  of	  the	  organizing	  committee,	  
	  
Dr.	  Roberto	  Botelho,	  Committee	  Chair	  
Dr.	  Kim	  Gilbride,	  Professor	  
Dr.	  Joe	  McPhee,	  Assistant	  Professor	  
Dr.	  Costin	  Antonescu,	  Associate	  Professor	  
Dr.	  Vadim	  Bostan,	  Associate	  Professor	  
Dr.	  Matt	  Gray,	  Post-‐Doctoral	  Fellow	  
Rehman	  Ata,	  Graduate	  Student,	  MolSci	  
Aju-‐Sue	  Francis,	  Graduate	  Student,	  MolSci	  
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Our	  Speakers	  @	  the	  2016	  OBD	  @	  Ryerson	  
	  

Dr. Lynda McCarthy  

Professor, Department of Chemistry and Biology, Ryerson University 

Title: The Great Lakes and Canadians: Historical Context, Current Issues. 

Dr. Lynda McCarthy is a Professor in the Department of Chemistry and Biology at 
Ryerson University. Her research includes aquatic ecotoxicology, Great Lakes 
pollution and remediation, and the impact on organisms from land-applied pulp mill 
and municipal biosolids. She is the recipient of several merit awards and is frequently 
an invited speaker at international conferences. Dr. McCarthy has acquired 
approximately $1.8M in the past decade to support her research and graduate 
students from funding sources such as NSERC and NCE’s Canadian Water Network. 
Dr. McCarthy is a passionate lecturer and her talks focus around ecotoxicology, 
limnology, and environmental biology; she has been the recipient of several teaching 
excellence awards. She attended both Queen’s University and the University of 
Waterloo where she gained a BSc and a PhD respectively and was a Department of 
Fisheries and Oceans federal government scientist for many years at the Great Lakes 
institute Canada Centre for Inland Waters (CCIW). At Ryerson University, Dr. 
McCarthy is the founding visionary behind Ryerson Urban Water (RUW) and is 
currently an Executive Member. She is also leading an initiative that brings Ontario 
school boards and the Ministry of Education together with education experts to find a 
path forward for educating our youth in environmental education. Dr. McCarthy has 
contributed to Advisory Boards and Conference Committees and is currently 

National Co-Chair of the Water Dialogue of the International Woman’s Forum. Her motto is: from the classroom to the 
boardroom to the legislature. 

 

Dr. Burton Lim 

Assistant Curator of Mammalogy at the Royal Ontario Museum 

Title:  The Best of Both Worlds: Museum Curator 
as Scientific Researcher & Public Communicator 

 Burton Lim is Assistant Curator of Mammalogy at 
the Royal Ontario Museum.  He received his Ph.D. in 
Ecology and Evolutionary Biology from the 
University of Toronto.  His research interests are the 
biodiversity and evolution of mammals with a 
particular focus on bats.  Fieldwork in the Guiana 
Shield region of northern South America involves 
monitoring wildlife to establish baseline data for 
tracking changes in the environment to help in the 
conservation of one of the most pristine rainforest 
habitats in the world. 
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Dr. Hendrik Poinar 

Professor, Department of Anthrology, McMaster University 

Title: 'Bring out your dead’ Ancient DNA, Infectious 
Disease and the Benefits of Time Travel. 

I am a molecular evolutionary geneticist and molecular 
biologist by training, and rely heavily on interdisciplinary 
research. I use both chemical and molecular techniques to 
elucidate the state of preservation within forensic, 
archeological and paleontological remains. This information 
is subsequently used to devise novel techniques to extract the 
molecular information (DNA, RNA and/or protein 
sequences) and use it to address questions about the past, 
such as the emergence and evolutionary dynamics of 
infectious diseases (Yersinia pestis and Vibrio cholerae) and 
the population dynamics of Pleistocene fauna (Mammoths, 
mastodons and sloths).  

 

 

 

Dr. Zayna Khayat 

Senior Advisor, Health System Innovation and Director, MaRS EXCITE 

 

Zayna Khayat is Senior Advisor of Health System Innovation at MaRS and 
Director of MaRS EXCITE. She plays a critical role in helping MaRS clients 
to get their innovations adopted by healthcare systems in Ontario and around 
the world. Zayna was previously director of development at the Ivey 
International Centre for Health Innovation, where she is also currently an 
adjunct faculty member. Prior to her time at Ivey, Zayna had an 11-year career 
in strategy consulting in the global health and life sciences sector, first with 
the Boston Consulting Group’s Toronto office from 2001 to 2010, and then as 
an associate principal with SECOR Consulting (acquired by KPMG in 2012). 

Zayna is also an adjunct professor in the Health Sector Strategy stream at the 
University of Toronto’s Rotman School of Management, as well as a senior 
advisor on Rotman’s Health Leadership Advisory Board. She holds a PhD in 

biochemistry from the University of Toronto and the Hospital for Sick Children, with a focus on insulin action and diabetes. 
She lives in Toronto with her husband and three children. 

 

	   	  



	   7	  

Program	  Schedule	  
	  

Saturday Schedule, March 19th, 2016 
9:00 am to 12:00 PM  Registration  

LOCATION: ENGINEERING BUILDING (ENG) 1st floor 

 

10:00 am to 10:15 pm  Welcome and Opening Remarks,  

LOCATION: Main Auditorium – ENG103 

 

10:20 AM to 11:00 AM Guest Lecture: Biology and our Environment by Dr. Lynda McCarthy, 

Dept. of Chemistry and Biology, Ryerson University. 

LOCATION:  Main Auditorium – ENG103 (30 min talk, 10 min discussion;) 

 

11:00-11:25 – Coffee Break – ENG 1st floor and basement.  

 

11:30 to 12:30 PM  Concurrent Session I: Student Talks    

Location: ENG Rooms  

 

12:45-3:15 Lunch and Poster Sessions (alternating even and odd numbers) 

LOCATION: Mattamy Coca-Cola Lounge 

1 hour 15 min each for odd-numbered and even-numbered posters 

 

3:30-4:15:  Guest Lecture: Biology and our Health – Dr. Hendrik Poinar, McMaster University 

LOCATION: ENG103  (30 min talk, 10 min discussion) 

 

4:15-5:00:  Guest Lecture: Keynote – Innovation and Entrepreneurship in Biology –Dr. Zayna Khayat, 

MaRS 

LOCATION: ENG103  (30 min talk, 10 min discussion) 

 

5:00-5:25 – coffee break 

 

5:30 pm to 6:30 pm  Concurrent Session II: Student Talks    

Location: ENG Rooms  
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7:00 – 11 PM  Social Night at the “Three Brewers on Adelaide”  

 (Complementary dinner and two drinks) 
 

 

 

 

Sunday Schedule, MARCH 20TH, 2016 

9:00 am to 10:00 am  Concurrent Session III: Student Talks    

Location: ENG Rooms  

 

10:00 am to 10:20 am  Coffee Break 

Venue Atrium – ENG 

 

10:20 to 11:20   Concurrent Session IV: Student Talks    

Location: ENG Rooms 

 

11:30 pm to 12:10 pm  Keynote Address – Careers in Biology – Dr. Burton Lim, Royal Ontario 

Museum 

ENG103 

 

12:20 pm to 1:00 pm  Presentation of Awards and Closing Remarks 

ENG103 
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Student	  Talk	  Session	  Abstracts	  
	  
	  
A	  few	  notes	  about	  Oral	  Presentations:	  
	  

• Oral	  presentations	  are	  to	  be	  10-‐12	  min	  with	  3-‐5	  min	  for	  questions.	  	  Total	  of	  15	  min.	  
	  

• Time	  must	  be	  strictly	  adhered	  to	  avoid	  delays	  
	  

• Please	  bring	  your	  presentation	  on	  a	  USB	  key	  for	  ease	  of	  loading	  into	  the	  podium	  computer	  
	  

• Bringing	  your	  own	  computer	  will	  not	  be	  permitted	  to	  avoid	  delays	  
	  

• There	  will	  be	  two	  judges	  per	  session:	  one	  will	  be	  a	  Chair	  of	  the	  session,	  who	  will	  introduce	  the	  
speaker	  and	  ensure	  adherence	  to	  time	  restrictions.	  

	  
• Talks	  are	  open	  to	  anyone	  who	  is	  registered	  
	  
• Talks	  are	  numbered	  according	  to	  sessions:	  	  
• 	   Saturday	  AM:	  100s	  
• 	   Saturday	  PM:	  200s	  
• 	   Sunday	  First	  session:	  300s	  
• 	   Sunday	  Second	  session:	  400s	  
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Detailed	  Student	  Talk	  Schedule:	  
Saturday	  AM	  Session	  (100s)	  
	  
1. Cells: going around the cycle 
Room	  ENG101	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Mehdi	   Susan	   Ryerson	  University	  

The	  role	  of	  ADP-‐ribosylation	  factor	  6	  regulators	  in	  the	  
control	  of	  integrin	  membrane	  traffic	  by	  AMP-‐activated	  
Protein	  Kinase	  

Peragine	   Stephanie	   Western	  University	  
The	  effects	  of	  ER	  stress	  on	  the	  galectin	  expression	  profiles	  
in	  MCF7	  cells.	  

Aloran	   Bayan	  
University	  of	  
Windsor	  

Evaluation	  of	  the	  Anticancer	  Activity	  of	  Alcoholic	  Long	  
Pepper	  Extract	  in	  Human	  Glioblatoma	  Cells	  

Armitage	   Sarah	  
University	  of	  
Toronto	  

Prickle1,	  a	  core	  component	  of	  Planar	  Cell	  Polarity	  
complex,	  regulates	  cancer	  cell	  migration	  through	  two	  
distinct	  mechanisms.	  

	  
2. Neurons, brains and behave I 
Room	  ENG102	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Milidrag	   Nikolina	  
University	  of	  
Windsor	  

Drivers	  of	  Brain	  Lateralization	  and	  Increased	  Neurogenesis	  
in	  Juvenile	  Chinook	  Salmon	  (Oncorhynchus	  tshawytscha)	  

Privorozky	   Tal	   Western	  University	  

Using	  the	  10-‐90%	  Rise	  Time	  of	  the	  Electroretinogram	  a-‐
wave	  to	  Assess	  Photoreceptor	  Degeneration	  in	  Harlequin	  
Mice	  

Summers	   Cara	   Western	  University	  

Investigating	  how	  different	  strategies	  of	  mitigating	  sleep	  
affect	  arousal,	  daytime	  sleepiness,	  and	  vigilance:	  A	  
comparison	  between	  stimulants,	  sedatives,	  and	  napping	  
in	  habitual	  and	  non-‐habitual	  nappers	  

Mann	   Jasvinder	  
University	  of	  
Windsor	  

Contrasting	  Behavioural	  and	  Cognitive	  Characteristics	  of	  
Round	  Gobies	  (Neogobius	  melanostomus)	  From	  
Established	  Versus	  Invasion	  Fronts	  

	  
3. Water... water everywhere 
Room	  ENG105	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Rilett	   Amanda	  
University	  of	  
Windsor	  

Interaction	  between	  maternal	  stress	  and	  rearing	  
environment	  on	  the	  morphology	  and	  physiology	  of	  
juvenile	  Chinook	  salmon	  

Warriner	   Theresa	  
McMaster	  
University	   Living	  in	  wastewater:	  effects	  on	  fish	  behaviour	  

Arambulo	   Joseph	   Ryerson	  University	  

Using	  invertebrate	  bioassays	  for	  determining	  the	  
efficiency	  of	  constructed	  wetlands	  for	  purifying	  artificial	  
wastewater.	  

Fendler	   Tanya	  
University	  of	  
Windsor	  

Changes	  in	  Lake	  Sturgeon	  Trophic	  Position	  since	  the	  
Introduction	  of	  Zebra	  Mussels	  in	  the	  Huron-‐Erie	  Corridor	  
(HEC)	  
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4. Developing Life I 
Room	  ENG106	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Fajardo	   Felipe	  
University	  of	  
Toronto	  

The	  preterm	  infant	  delayed	  gastric	  emptying	  is	  likely	  
caused	  by	  a	  weaker	  stomach	  muscle	  contraction	  

Wat	   Lianna	  
McMaster	  
University	  

Effects	  of	  nutritional	  geometry	  and	  doublesex	  on	  sexual	  
dimorphism	  in	  Drosophila	  melanogaster	  wings	  

Anjum	   Zoha	  
University	  of	  
Toronto	  

Reactivation	  of	  maternal	  Sfmbt2	  in	  +/gt	  murine	  
extraembryonic	  tissues	  

Bisschops	   Anna-‐Maria	  
Laurentian	  
University	   Sperm	  motility	  in	  Bluegill	  from	  Columbus,	  Ohio	  

 
5. Genes: from one to a population I 
Room	  ENG LG12	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Shah	   Fasih	   Western	  University	  
Mouse	  diversity	  genotyping	  array	  measures	  genetic	  
diversity	  in	  a	  Mus	  Musculus	  family	  

Conti	   Alexia	  
University	  of	  
Windsor	  

CORRELATION	  BETWEEN	  SHY-‐BOLD	  BEHAVIOURAL	  
RESPONSES	  AND	  MHC	  GENOTYPE	  IN	  CHINOOK	  SALMON	  
(ONCORHYNCHUS	  TSHAWYTSCHA)	  

Gogna	   Priyanka	  
McMaster	  
University	  

A	  biomolecular	  search	  for	  ancient	  treponemal	  DNA	  in	  the	  
Chinchorro	  mummies	  of	  South	  America	  

Gannavarapu	   Srinitya	   Western	  University	  

Identifying	  the	  disease	  causing	  gene	  in	  an	  unclassified	  
white	  matter	  disease;	  bridging	  clinical	  phenotypes	  with	  
biochemical	  and	  molecular	  defects	  

 
 
6. Microbes anywhere and anytime 
Room	  ENG LG14	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Lech	   Richard	  
Wilfrid	  Laurier	  
University	  

Characterization	  of	  gene	  products	  related	  to	  periodontitis	  
in	  Treponema	  denticola	  

Prescod	   Janice	  
Wilfrid	  Laurier	  
University	  

Structural	  and	  Functional	  Characteristic	  of	  WssI	  in	  
Achromobacter	  insuavis	  and	  Pseudomonas	  fluorescens:	  
Role	  in	  cellulose	  acetylation	  

Cojocari	   Veronica	   Ryerson	  University	  
Comparison	  of	  Omptin	  Protease	  Activity	  Against	  Human	  
Antimicrobial	  Peptides	  

Suwal	   Tannu	  

University	  of	  
Toronto	  
Mississauga	  

The	  Functional	  Role	  of	  Cyanobacterial	  Specific	  Motifs	  in	  
CcmM,	  a	  Î²-‐Carboxysomal	  Protein	  

	  
7.	  	  Chemistry	  and	  Biology	  Challenge:	  Synthetic	  Biology	  at	  11	  AM	  
Room	  ENG103	   	  
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Saturday	  PM	  Session	  (200s)	  
	  
	  
1. You got no spine: invertebrates 
Room	  ENG101	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Finlayson	   Emily	  
University	  of	  
Windsor	  

Evaluating	  Minimum	  Movement	  of	  First	  Instar	  Larvae	  of	  
Forensically	  Important	  Blow	  Fly	  Species	  

Tahir	   Irtaza	  
McMaster	  
University	  

Targeting	  Pest	  Insect	  Species:	  A	  Closer	  Look	  at	  the	  
Physiology	  of	  the	  Brown	  Marmorated	  Stink	  Bug	  

Fontaine	   Jesse	  
Laurentian	  
University	  

Glycine-‐Proline-‐Glutamate	  and	  its	  Effect	  on	  Regeneration	  
of	  Brown	  Planaria	  (Dugesia	  tigrina)	  

Misyura	   Lidiya	   York University	  

Expression and dsRNA knockdown of aquaporins 
AaAQP3a and AaAQP3b in the Malpighian tubules of 
the disease vector, Aedes aegypti.	  

 
2. Give me energy: from Metabolism to Food Webs I 
Room	  ENG102	  
	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Seed	   Marian	  
Laurentian	  
University	  

FOOD	  WEB	  POSITIONS	  AND	  TROPHIC	  NICHES	  OF	  CO-‐
HABITING	  WALLEYE	  AND	  SAUGER	  IN	  BOREAL	  LAKES	  

Jindal	   Shagun	  
McMaster	  
University	  

Is	  offspring	  cannibalism	  an	  adaptive	  strategy	  in	  
Neolamprologus	  pulcher?	  

Kell	   Steven	  
University	  of	  
Guelph	  

Nest-‐site	  fidelity,	  search	  time	  and	  nest	  predation	  in	  
Painted	  Turtles	  (Chrysemys	  picta).	  

Nguyen	   Danya	  
Western	  
Univsersity	  

Stomatal	  Characteristics	  of	  Poplar	  Under	  Elevated	  Growth	  
Temperature	  and	  CO2	  

	  
	  
3. The ABCs of Evolution I 
Room	  ENG105	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Munjal	   Shalok	  
University	  of	  
Toronto	  

Changing	  Conceptions	  of	  Evolution	  in	  Culturally	  Diverse	  
First	  Year	  Biology	  Students	  

Leung	   Marcus	  
University	  of	  
Windsor	  

Role	  of	  Selection	  in	  Major	  Histocompatibility	  Gene	  
Diversity	  in	  Walleye	  (Sander	  vitreus)	  

O'Neill	   Sarah	   Western	  University	  
Mapping	  hybrid	  male	  sterility	  between	  Drosophila	  
pseudoobscura	  and	  Drosophila	  persimilis	  

Lamoureux	   Ryan	   Trent	  University	  
Effects	  of	  pine	  tree	  harvesting	  on	  breeding	  songbird	  
habitat	  selection	  
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4. Plants: the original green I 
Room	  ENG106	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Porter	   Jacob	  
Laurentian	  
University	  

Temperature	  Responses	  of	  Wetland	  Monocots	  with	  
Contrasting	  Root	  Strategies	  

Ostrander	   Mike	  
Wilfrid	  Laurier	  
University	  

Growth	  of	  corn	  (Zea	  mays)	  in	  soil	  supplemented	  with	  the	  
agromineral	  Spanish	  River	  Carbonatite:	  effects	  of	  local	  
environmental	  conditions	  on	  root-‐associated	  microbes.	  

Marchiori	   Jocelyn	   Western	  University	  

The	  effects	  of	  Panax	  quinquefolius	  (North	  American	  
ginseng)	  on	  NADPH	  oxidase-‐dependent	  production	  of	  
superoxide	  in	  cardiomyocytes	  during	  lipopolysaccharide	  
stimulation	  

Iaboni	   Robert	  
Wilfrid	  Laurier	  
University	  

Structure	  and	  function	  of	  a	  predicted	  Î²-‐helix	  domain	  of	  
the	  chloroplast	  protein	  import	  receptor	  Toc159	  

 
5. Immunity: biological warfare 
Room	  ENG LG11	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Abram	   Quinn	  
University	  of	  
Waterloo	  

Measuring	  IL-‐2	  production	  in	  rainbow	  trout	  
(Oncorhynchus	  mykiss)	  following	  in	  vivo	  and	  in	  vitro	  
immunostimulation	  

Ammendolia	   Dustin	   Waterloo	  

Phenotypic	  profiling	  of	  a	  rainbow	  trout	  monocyte-‐
macrophage	  cell	  line,	  RTS11,	  as	  a	  model	  for	  investigating	  
Salmonid	  innate	  immunity	  

Durkin	   Amanda	  
Laurentian	  
University	  

A	  Study	  of	  the	  Inflammation	  Properties	  of	  a	  Novel	  
Anticancer	  Compound	  with	  Proteasome	  Inhibition	  Activity	  

Fan	   Jason	  
McMaster	  
University	  

Identifying	  Novel	  Macrophage	  Receptor	  Ligands	  Present	  
on	  the	  Pneumococcal	  Cell	  Wall	  

 
 
6. Molecular ecology: the tiny side of ecosystems I 
Room	  ENG LG12	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Ketchen	   Dawson	  
Laurentian	  
University	  

Using	  DNA-‐barcoding	  to	  model	  the	  population	  genetic	  
structure	  of	  fleas	  from	  North	  American	  Red	  Squirrels	  
(Tamiasciurus	  hudsonicus)	  and	  Northern	  Flying	  Squirrels	  
(Glaucomys	  sabrinus)	  in	  Algonquin	  Park,	  Ontario	  

Morel	   Phillippe	  
Laurentian	  
University	  

Sperm	  morphometry	  variation	  in	  bluegill	  fish	  from	  two	  
river	  systems	  in	  Columbus,	  Ohio	  

Nelson	   Erich	   Queen's	  University	  

DNA	  Barcoding	  Detects	  Dietary	  Dependence	  of	  Lake	  
Ontario	  Bass	  (Micropterus	  spp.)	  on	  Invasive	  Round	  Goby	  
(Neogobius	  melanostomus)	  

Anderson	   Zach	   Brock	  University	  
Alternative	  Splicing	  of	  the	  foraging	  gene	  in	  a	  primitively	  
eusocial	  sweat	  bee,	  Lasioglossum	  laevissimum	  
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7. You are your microbiota 
Room	  ENG LG14	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

McConville	   Rose	  
Laurentian	  
University	  

Obesity-‐driven	  alterations	  in	  methanogenic	  microbes,	  and	  
their	  regulation	  of	  GLP-‐1	  

Ziab	   Mubarak	  
University	  of	  
Windsor	  

Partitioning	  of	  Genetic	  and	  Environmental	  Effects	  on	  the	  
Gut	  Microbiome	  of	  Chinook	  Salmon	  (Oncorhynchus	  
tshawytscha)	  

Phillips	   Lauren	   Ryerson	  University	  

Are	  changes	  in	  the	  pmrD	  locus	  of	  adherent-‐invasive	  
Escherichia	  coli	  (AIEC)	  associated	  with	  antimicrobial	  
peptide	  resistance?	  

Fleming	   Suzanne	  
Laurentian	  
University	  

Effect	  of	  Gut	  Microbiota	  Bacteria	  on	  Planarian	  (Dugesia	  
tigrina)	  Regeneration	  Rates	  

 
 
 
 
SUNDAY FIRST SESSION (300s) 
 
1. Molecular to population genetics 
Room	  ENG 101	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Qi	   Freda	   Western	  University	  

The	  effect	  of	  selective	  pressures	  on	  single	  nucleotide	  
polymorphic	  loci	  in	  gene	  regulatory	  regions	  of	  wild-‐
caught,	  wild-‐derived,	  and	  classical	  laboratory	  mice.	  

Fleming	   Kate	  
University	  of	  
Windsor	  

DNA	  Extraction	  From	  Formalin	  Fixed	  Samples:	  Tracing	  
Genetic	  Change	  Over	  Historic	  Timelines	  

Wong	   Melissa	   Western	  University	  

Identifying	  a	  gene	  for	  a	  behavioural	  isolation	  between	  
Droshophila	  simulans	  and	  D.	  mauritiana	  using	  CRISPR-‐
Cas9	  targeted	  genome	  editing	  

Atherton	   Claire	  
Western 
University	  

Detection of Natural Selective Pressure and Diversity 
Using SNVs in Classical Laboratory Strains, Wild-
Derived Strains, and Wild-Caught Mus musculus	  

	  
2. Small molecules: the good, the bad and the ugly 
Room	  ENG 102	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Robinson	   Bryce	  
Laurentian	  
University	  

The	  Influence	  of	  Ni	  (2+)	  Additions	  on	  Methane	  Production	  
in	  Sphagnum	  Dominated	  Northern	  Peatlands	  

Yearington	   Billy	  
Laurentian	  
University	  

Lithium	  as	  a	  Modulator	  of	  Stem	  Cell	  Proliferation	  in	  brown	  
planaria	  (Dugesia	  tigrina)	  

Winnick	   Daniel	  
University	  of	  
Western	  Ontario	  

Lettuce	  and	  Lysol	  â€“	  The	  Effect	  of	  Benzalkonium	  
Chlorides	  on	  Lettuce	  Health	  

Alyashae	   Basma	   Windsor	  
Sodium	  salicylate	  changes	  the	  level	  of	  GABAB	  receptors	  in	  
the	  Rat	  Hippocampus	  
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3. Neurons, brains and behave II 
Room	  ENG 105	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Ayyash	   Ahmed	   Ryerson	  

Examining	  the	  Association	  Between	  Insulin-‐like	  Growth	  
Factor	  1	  (IGF-‐1)	  and	  Brain	  Activity	  during	  Performance	  on	  
the	  Odd	  Ball	  Task	  in	  Older	  Adults	  

Cooke	   Abrial	  
University	  of	  
Windsor	   Times	  of	  Stress:	  The	  Circadian	  Regenerative	  Response	  

Guilbeault	   Nicholas	  
University	  of	  
Windsor	  

Ubisol-‐Q10	  Treatment	  Prevents	  Substantial	  Memory	  Loss	  
and	  Neurodegeneration	  in	  a	  Double	  Transgenic	  Mouse	  
Model	  of	  Alzheimer`s	  Disease	  

Hafeez	   Aneeka	  

University	  of	  
Toronto	  
Mississauga	  

INVESTIGATING	  THE	  DEVELOPMENTAL	  ORIGIN	  OF	  PM4	  
NEURONS	  IN	  THE	  DROSOPHILA	  OPTIC	  LOBE	  

	  
4. The wild side of Animals I 
Room	  ENG 106	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Chan	   Colleen	  
Laurentian	  
University	  

Elk	  (Cervus	  elaphus)	  seasonal	  proximity	  to	  a	  railroad	  with	  
high	  train	  collision	  risk.	  

Delungahawatta	   Thilini	  
McMaster	  
University	  

Effects	  of	  a	  lifetime	  probiotic	  supplement	  on	  life-‐history	  
features	  and	  aging	  in	  the	  house	  cricket,	  Acheta	  
domesticus	  

Haidar	   Maya	  
University	  of	  
Windsor	  

Examining	  behavioural	  syndromes	  across	  populations	  of	  
Chinook	  salmon	  (Oncorhynchus	  tshawytscha)	  to	  screen	  
for	  ideal	  aquaculture	  phenotypes	  

Ieraci	   Christian	  
University	  of	  
Windsor	  

The	  Affects	  of	  Anthropogenic	  Noise	  on	  Foraging	  behaviour	  
of	  Zebrafish	  and	  Cichlids	  

	  
	  
5. Diseases: What went wrong? I 
Room	  ENG LG11	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Jassar	   Samer	  
University	  of	  
Windsor	  

The	  Efficacy	  of	  Targeting	  Cell	  Cycle	  Regulators	  in	  the	  
Treatment	  of	  Medulloblastoma	  

Lyons	   Taylor	   Western	  University	  

Functional	  analysis	  of	  rare	  disease	  genes	  in	  learning	  and	  
memory,	  using	  Droshophila	  melanogaster	  as	  a	  model	  
organism	  

Schwartz	   Shira	   Carleton	  
Therapeutic	  Effects	  of	  Sub-‐symptom	  Exercise	  Regimen	  on	  
Progression	  of	  Post-‐Concussive	  Syndrome	  

Stoyanovich	   Carlee	  
University	  of	  
Windsor	  

Exploring	  a	  Link	  Between	  Spy1	  and	  Hepatocellular	  
Carcinoma	  
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6. Big molecules: they matter too 
Room	  ENG LG12	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Nowghani	   Fargol	   York	  University	  

Characterization	  of	  the	  ionomotive	  enzymes	  Na+/K+-‐
ATPase	  and	  V-‐type	  H+-‐ATPase	  in	  the	  suspected	  
ionoregulatory	  organs	  of	  larval	  mayfly	  Hexagenia	  rigida	  

Diaz	   Camille	   York	  University	  
DEPURINATION	  OF	  HIV-‐1	  REV	  RNA	  BY	  POKEWEED	  
ANTIVIRAL	  PROTEIN	  

Endaya	  
Justine	  
Moreno	  

University	  of	  
Toronto	  
Mississauga	  

Characterizing	  the	  periplasmic	  Î±-‐helix	  carbonic	  anhydrase	  
EcaA	  

Gawanmeh	   Mousa	  
University	  of	  
Windsor	  

Investigating	  the	  Antagonistic	  Role	  of	  Constitutively	  
Activated	  and	  Stabilized	  TAFI(a)	  on	  Breast	  Cancer	  Cell	  
Metastasis	  

	  
7. Teaching and learning about teaching and learning I 
Room	  ENG LG14	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Bactol	   Kyle	   Ryerson	  University	  
A	  study	  on	  the	  effectiveness	  and	  value	  of	  virtual	  labs	  as	  an	  
alternative	  teaching	  method.	  

Scepanovic	   Gordana	  
University	  of	  
Toronto	  

Student	  Perceptions	  and	  Performances	  in	  a	  University	  of	  
Toronto	  Mississauga	  Course	  with	  Multiple	  Low	  Risk	  
Summative	  Assessments	  

Wah	   Deanne	  
McMaster	  
University	  

What	  is	  the	  Impact	  of	  Community	  Engaged	  Education	  on	  
the	  Development	  of	  an	  Undergraduate	  Student?	  

Javed	   Fiza	  
University	  of	  
Toronto	  

Assessing	  the	  impact	  of	  two-‐stage	  learning	  design	  and	  
collaborative	  learning	  on	  student	  gains	  in	  an	  introductory	  
genetics	  course	  

 
8. Dating games, mating games I 
Room	  ENG 103	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Sherghin	   Joury	  
University	  of	  
Windsor	  

EYEBROW	  STRIPE	  SIZE	  AND	  HONEST	  SIGNALLING	  IN	  MALE	  
AND	  FEMALE	  SAVANNAH	  SPARROWS,	  PASSERCULUS	  
SANDWICHENSIS	  

Raymond	   Calla	  
Wilfrid	  Laurier	  
University	  

Does	  female	  experience	  influence	  preferred	  mate	  choice?	  
A	  test	  with	  Drosophila	  melanogaster	  

Cole	   Bailey	  
Wilfrid	  Laurier	  
University	  

Experimental	  test	  of	  the	  role	  of	  condition-‐dependency	  in	  
female	  mate	  choice,	  and	  its	  impact	  on	  the	  operation	  of	  
sexual	  selection	  

Lucas	   Madison	  
University	  of	  
Windsor	  

Potential	  genetic	  benefits	  of	  multiple	  mating	  in	  Chinook	  
salmon	  
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SUNDAY SECOND SESSION (400s) 
 
 
1. Developing Life II 
Room	  ENG 101	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Garland	   Katharina	  
University	  of	  
Windsor	  

Neuroplastic	  changes	  in	  the	  young	  Chinook	  salmon	  during	  
rapid	  changes	  in	  environment	  

Therrien	   Christian	   Western	  University	  
The	  effect	  of	  rearing	  temperature	  on	  juvenile	  survival	  and	  
growth	  metrics	  in	  Atlantic	  salmon	  (Salmo	  salar)	  

Djame	   Tecle	  
Laurentian	  
University	  

Insights	  on	  sperm	  morphometry	  variation	  in	  Peacock	  bass,	  
Cichla	  monoculus	  

Clancy	   Eric	  
Laurentian	  
University	  

Embryonic	  development	  of	  lake	  whitefish	  (Coregonus	  
clupeaformis)	  eggs	  incubated	  within	  a	  cobble	  substrate	  
experiencing	  both	  natural	  and	  induced	  temperature	  
fluctuations.	  

 
2. The wild side of Animals II 
Room	  ENG 102	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Kennedy	   Matthew	  
Laurentian	  
University	   Can	  we	  save	  populations	  one	  turtle	  at	  a	  time?	  

Qaiser	   Farah	  

University	  Of	  
Toronto	  
Mississauga	  

Birds	  versus	  Glass	  Windows:	  Monitoring	  Bird-‐Window	  
Collisions	  at	  the	  University	  Of	  Toronto	  Mississauga	  
Campus	  

Snyder	   Jessica	  
University	  of	  
Windsor	  

The	  Effects	  of	  Stimulus	  Parameters	  on	  the	  Auditory	  
Brainstem	  Response	  of	  Carassius	  auratus	  

Young	   Kevin	   Trent	  University	  
Does	  camera	  presence	  affect	  Arctic-‐breeding	  shorebird	  
nest	  survival:	  a	  validation	  study	  for	  camera	  monitoring	  

 
3. Biodiversity: more than just species 
Room	  ENG 105 	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Millar	   Zachary	  
University	  of	  
Guelph	  

A	  Model	  of	  Coral	  Bleaching	  for	  the	  Order	  
Corallimorpharia	  

Beauchamp	   Andrew	   Trent	  University	  
Is	  Bank	  Swallow	  (Riparia	  riparia)	  reproduction	  
associated	  with	  peak	  insect	  abundance?	  

Eagleson	   Ryan	  
University	  of	  
Guelph	  

Impact	  of	  Marine	  Protected	  Areas	  on	  the	  
Abundance	  and	  Distribution	  of	  the	  Mustard	  Hill	  
Coral	  (Porites	  Asteroides)	  in	  Grenada	  
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4. Cell signaling: The ecology of the cell 
Room	  ENG 106 	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Malhotra	   Maansi	   York	  University	  

The	  effect	  of	  statins	  on	  the	  production	  of	  ATP	  via	  
oxidative	  phosphorylation	  in	  pancreatic	  insulin	  secreting	  
MIN6	  clonal	  cells.	  

Spice	   Danielle	   Western	  University	  
The	  role	  of	  NADPH	  oxidases	  and	  reactive	  oxygen	  species	  
in	  F9	  cell	  differentiation	  to	  parietal	  endoderm	  

Aguilar	   Jeff	  
University	  of	  
Windsor	  

The	  effect	  of	  sodium	  salicylate	  on	  the	  level	  of	  GABA(B)	  
receptor	  subunits	  in	  rat	  amygdala	  

Fynn-‐Sackey	   Nancy	  
Laurentian	  
University	  

Investigating	  the	  role	  of	  Hydrogen	  sulfide	  in	  the	  regulation	  
of	  Glucagon-‐Like	  Peptide-‐1	  

	  
5. Interdisciplinary biology - mix it up 
Room	  ENG LG11 	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Bloskie	   Quinn	  
Laurentian	  
University	  

Exposure	  to	  low	  intensity,	  patterned	  magnetic	  fields	  
increases	  survival	  and	  proliferation	  of	  C.	  elegans	  

Ford	   Jonathan	  
Wilfrid	  Laurier	  
University	   Rare	  Earth	  Elements	  -‐	  How	  Toxic	  Are	  They?	  

Ireland	   Eric	   Laurentian	  
Effect	  of	  Eurasian	  Milfoil	  on	  Benthic	  Communities	  in	  
Damaged	  Enviroments	  

Hossack	   Victoria	  
Laurentian	  
University	  

Interaction	  between	  chlorpromazine	  and	  temporally	  
patterned	  electric	  shock	  in	  behavioural	  response	  of	  
Dugesia	  Tigrina	  

	  
	  
6. it's all related: environment & effectors 
Room	  ENG LG12 	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Balsdon	   Mary	  
Laurentian	  
University	  

How	  Long	  Do	  Frog	  and	  Toad	  Carcasses	  Remain	  
on	  the	  Road?	  

Shaabana	   Nadeen	  
University	  of	  
Windsor	  

Effects	  of	  Bold	  and	  Shy	  Personalities	  on	  
Shoaling	  Behaviours	  Using	  Agent-‐Based	  
Modeling	  

Robin	  Samuel	   Sweetha	  
University	  of	  
Windsor	  

Cortisol	  response	  of	  the	  round	  goby	  
(Neogobious	  melanostomus)	  when	  exposed	  to	  
predator	  cues.	  
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7. Cells: peaking inside 
Room	  ENG LG14 	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

Maier-‐Downing	   Teagan	  
Western	  
Univsersity	  

Investigating	  the	  galectin	  expression	  profile	  of	  human	  
embryonic	  kidney	  (HEK293H)	  cells	  under	  varying	  doses	  of	  
pharmacological	  endoplasmic	  reticulum	  stress	  inducers	  

Somerville	   Alexander	   Ryerson	  University	  
Investigating	  the	  Molecular	  Machinery	  Involved	  in	  
Phagolysosome	  Resolution	  

Awadeh	   Yasmin	   Ryerson	  University	  
Generating	  a	  plasmid	  encoding	  GFP-‐fusion	  of	  LYCAT	  to	  
study	  phosphoinositideÂ	  dynamics	  and	  signalling	  

Akhtar	   Sanila	   Western	  University	  

Stressing	  the	  importance	  of	  IRe1	  activity	  in	  chronological	  
aging	  and	  polyQ	  toxicity	  in	  Fission	  yest,	  
Schizosaccharomyces	  pombe	  

	  
8. Teaching and learning about teaching and learning II 
Room	  ENG 103 	  
	  
Last	  Name	   First	  Name	   Instittution	   Title	  

D'Souza	   Andrea	  

University	  of	  
Toronto	  
Mississauga	  

Development	  &	  Implementation	  of	  an	  Intervention	  in	  a	  
Genetics	  Classroom	  to	  Overcome	  Antibiotic	  
Misconceptions	  

Foster	   Joshua	  
University	  of	  
Toronto	   Student	  Perspectives	  of	  Scientific	  Literacy	  

Hafeez	   Ammar	  

University	  of	  
Toronto	  
Mississauga	  

INITIAL	  ANALYSIS	  OF	  UNDERGRADUATE	  STUDENT	  
MISCONCEPTIONS	  REGARDING	  ANTIBIOTIC	  RESISTANCE	  

He	   Susan	  
McMaster	  
University	  

Laboratory	  Instruction	  Styles:	  The	  Effectiveness	  of	  Lab	  
Intensive	  Courses	  in	  Biology	  
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Talk	  #100	  
The role of ADP-ribosylation factor 6 
regulators in the control of integrin membrane 
traffic by AMP-activated Protein Kinase 
 
Susan Mehdi, Dr. Costin Antonescu, Rehman Ata 
	  
Ryerson	  University	  
	  
AMP-activated protein kinase (AMPK) is a 
metabolic sensor found in almost 
all eukaryotic cells. A cell is considered to be 
under metabolic stress when it has an insufficient 
amount of ATP. AMPK is activated when the 
AMP/ATP ratio elevates such as during starvation, 
ischemia or hypoxia, which in turn causes AMPK 
to inhibit energy-consuming processes and 
increase energy intake in order to restore cellular 
homeostasis. Integrins control cell migration and 
adhesions, which are energy-consuming 
processes. We recently found that activation of 
AMPK results in a reduction in the cell surface 
levels of certain integrins and reduces the rate of 
cell migration; however, the exact molecular 
mechanism by which is not yet determined. ADP-
ribosylation factor 6 (Arf6) is a GTP binding protein 
where its activation and inactivation is controlled 
by guanine nucleotide exchange factors (GEFs) 
and GTPase-activating proteins. Arf6 plays a role 
in the internalization of integrin via endocytosis 
and influences membrane trafficking and actin 
cytoskeleton at the plasma membrane. As AMPK 
can activate Arf6, we will determine if AMPK -
dependent control of controls of β1-integrin 
membrane traffic requires Arf6 regulators. To do 
so, we will use an inhibitor of Arf6 GAP regulator 
coupled with immunofluorescence assays to 
measure integrin membrane traffic. Determining 
the role AMPK and Arf6 have on β1-integrin can 
help us further understand integrin’s role in 
metastasis, given the requirement for cell 
migration in this process. 
	  

Talk	  #101	  
The effects of ER stress on the galectin 
expression profiles in MCF7 cells. 
 
Stephanie Peragine 
 
Western University 
 
Cancer cell lines, such as MCF7, are commonly used 
in research experiments in effort to better understand 
the mechanisms and signaling behind the 
unsuppressed tumour growth they exhibit. The MCF7 
cell line, a non-metastatic, adherent breast cancer 
cell line, is of interest as it is a classic cancer model 
system. Cancer cells experience ER stress, and 
consequently the unfolded protein response (UPR), 
as they live in crowded, hypoxic, and nutrient-lacking 
environments thus contributing to the accumulation of 
unfolded proteins conferring ER stress. The 
expression and function of galectins under ER stress 
plays an important role in cancer cell signaling, 
although their expression induced by varying ER 
stressor reagents has yet to be characterized in the 
MCF7 cell line. Therefore, I investigated the 
expression of galectin transcripts in MCF7 cells 
exposed to ER stress stimuli including tunicamycin, 
thapsigargin, and Brefeldin A. I hypothesize that 
exposure of cells to ER stress will increase the 
expression of galectins. To elaborate this hypothesis, 
I will perform a comprehensive analysis of galectin 
transcript expression profiles of MCF7 cells through 
RNA isolation, cDNA synthesis, and conventional 
PCR. 
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Talk	  #102	  
Evaluation of the Anticancer Activity of 
Alcoholic Long Pepper Extract in Human 
Glioblatoma Cells 
 
Bayan Aloran, Pamela Ovadje, Siyaram Pandey*  
 
*Corresponding author: spandey@uwindsor.ca 
 
University of Windsor 
 
Brain tumours are the third leading cause of solid 
cancer death in adults ages 20-39. Most cancer 
treatments are non-selective, rendering them quite 
toxic. The field of natural health products (NHPs) 
is expanding, seeking selective, non-toxic 
treatments. Research indicates that several 
compounds present in long pepper extracts (LPE), 
such as piperlongumines, which function by 
targeting the stress response to reactive oxygen 
species, play a role in anticancer activity. Our 
team is investigating the anticancer activity of 
alcoholic LPE, and its efficacy as an NHP for its 
potential use against brain tumours by testing its 
effects on glioblastoma cells. Our lab has 
previously established the selective cytotoxicity of 
LPE in in vitro and in vivo models of leukemia and 
colon cancer. We hypothesize that LPE could also 
exhibit selective cytotoxicity and present a 
potential oral therapeutic agent for treating brain 
tumours. Long pepper extracts were found to 
reduce the metabolic viability of glioblastoma cells. 
At 24 hours, both Pipalli and PLX strains of LPE 
exhibited signs of early apoptosis, mitochondrial 
destabilization, and high ROS production. These 
findings can set the stage for future brain tumour 
treatments that are safe and non-toxic NHPs to 
improve the quality of life of glioblastoma patients. 
	  

Talk	  #103	  
Prickle1, a core component of Planar Cell 
Polarity complex, regulates cancer cell 
migration through two distinct mechanisms. 
 
Sarah Armitage 
University of Toronto 
 
Cell migration is vital to embryogenesis, immune 
responses, and tissue homeostasis, but also to 
cancer . During these processes, cells are required to 
migrate directionally to specific locations within a 
tissue. Directional migration is particularly important 
for cancer invasion allowing tumor cells to migrate 
towards the circulatory or lymphatic system. 
Directional migration requires the cells to polarize in 
the direction of movement, mediated by local 
activation of two Rho family GTPases, Rac1 and 
RhoA. Activity of the GTPases is regulated by 
GTPase-activating proteins (GAPs) and guanine 
nucleotide exchange factor (GEFs). However, it is 
unknown what regulates the GEFs and GAPs. Here 
we hypothesized a role for planar cell polarity 
pathway in the regulation of cancer cell migration. To 
test this we analyzed how Prickle1 depletion affects 
spreading and migration of MDA-231 breast cancer 
cells. We found that Prickle1 supresses cell edge 
protrusion by locally down-regulating Rho GTPases. 
By live-cell imaging we showed that Prickle1 is 
essential for polarization and efficient migration of 
single cells, but is dispensable for directional 
migration in a wound-healing assay. We showed that 
depletion of Prickle1 decreases velocity of collective 
cell migration by suppressing focal adhesion 
dynamics. Together, these data demonstrate that 
Prickle1 regulates cell migration by either 
establishing cell polarity or promoting focal adhesion 
turnover. 
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Talk	  #104	  
Drivers of Brain Lateralization and Increased 
Neurogenesis in Juvenile Chinook Salmon  
(Oncorhynchus tshawytscha) 
 
Nikolina Milidrag, Mallory Wiper, Dennis Higgs 
 
University of Windsor 
 
Brain lateralization occurs when the left and right 
hemispheres control different aspects of the body 
in terms of its processes and behaviours and as 
such is a topic that has been found across the 
Vertebrata. If a brain is lateralized, it allows 
animals to use both sides of the brain to complete 
two different tasks simultaneously, with defined 
benefits of survival. In the current study, 24 
juvenile Chinook salmon (Oncorhynchus 
tshawytscha) from various inbred and outbred 
crosses had their brains extracted, sliced and H&E 
stained to examine differences in the left and right 
hemispheres. These differences were tested by 
measuring the areas and perimeters of three 
different brain regions: the optic tectum, 
telencephalon, and the cerebellum. The expected 
results are that the right hemisphere will be larger 
than the left hemisphere because the right 
hemisphere is responsible for spatial processing 
and rapid responding, two things that are very 
important to fish. Additionally, it is expected that 
the fish that are highly inbred will show an 
increase in measured laterality due to their lower 
genetic variation. Studying brain lateralization in 
Chinook salmon can lead to increased knowledge 
of the evolutionary origins of asymmetry as well as 
an advancement in ecological neuroscience. 
	  

Talk	  #105	  
Using the 10-90% Rise Time of the 
Electroretinogram a-wave to Assess 
Photoreceptor Degeneration in Harlequin Mice 
 
Tal Privorozky and Dr. Kathleen Hill 
 
Western University 
 
Retinal degenerative disorders are among the most 
common ophthalmological impairments causing 
blindness in Canadians today. The 10-90% rise time 
of the electroretinogram a-wave is used to assess 
photoreceptor function over time in the harlequin 
(XhqY; hq) mouse model of human mitochondrial 
dysfunction with retinal degeneration. I hypothesize 
that rise time of the a-wave will increase as the 
photoreceptors degenerate. I predict that rise times 
will increase with age in hq mice, and that hq mice 
will have longer rise times than littermate controls. 
Preliminary results show an increasing trend in rise 
times with age in hq mice, and longer rise times than 
in control mice, while no trend is observed in control 
rise times. Comparison of a-wave amplitude between 
hq and control mice showed greater amplitude in hq 
mice at younger ages preceding the decline in retinal 
function and retinal cell loss followed by reduced a-
wave amplitude by middle age. I conclude that ERG 
10-90% rise time and the a-wave amplitude differ. 
The 10-90% rise time offers a non-invasive assay of 
retinal degeneration. The a-wave behavior in young 
hq mice is curious and potentially worth investigating 
as an early biomarker for later retinal degeneration. 
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Talk	  #106	  
Investigating how different strategies of 
mitigating sleep affect arousal, daytime 
sleepiness, and vigilance: A comparison 
between stimulants, sedatives, and napping in 
habitual and non-habitual nappers 
 
Cara Summers1,3, Tram Nguyen2,3, Laura B. 
Ray2,3, Stuart M. Fogel2,3 
 
Western University 
 
The neurobehavioural and physiological 
consequences of sleep loss often lead individuals 
to engage in various mitigation strategies. These 
strategies include pharmacological use such as 
stimulants or sedatives to either alleviate daytime 
sleepiness or induce sleep, respectively, but 
perhaps the most common strategy to mitigate the 
symptoms of sleep loss is to nap (a short period of 
daytime sleep). To date, it is unknown how the 
effects of a nap compare to the use of 
pharmacological strategies. Here, we compared 
the effects of two opposite pharmacological 
strategies—a stimulant (caffeine) and a sedative 
(dimenhydrinate: Gravol)—to napping in two types 
of nappers—habitual and non-habitual—on three 
measures: arousal (using the Perceived Arousal 
Scale), sleepiness (using the Stanford Sleepiness 
Scale), and vigilance (using the Psychomotor 
Vigilance Task). We predicted that habitual 
nappers would perform similar to the caffeine 
users, whereas the non-habitual nappers would 
perform similar to the Gravol users after their nap 
on all three measures. Preliminary data appear to 
follow this predicted trend. Results from this study 
will clarify the differential post-nap effects of 
habitual versus non-habitual nappers to determine 
who benefits the most from each strategy to 
increase arousal, reduce daytime sleepiness, and 
increase daytime vigilance. 
	  

Talk	  #107	  
Contrasting Behavioural and Cognitive 
Characteristics of Round Gobies (Neogobius 
melanostomus) From Established Versus 
Invasion Fronts 
 
Jasvinder Mann and Dr. Christina Semeniuk 
 
University of Windsor 
 
This study analyzes exploratory behaviours as well 
as cognitive learning capabilities of the round goby 
(Neogobius melanostomus). In particular, we are 
investigating the ability of individuals to learn a spatial 
task in gobies from different stages of their invasion 
(established versus invasion front; n=20 each) and 
under contrasting predation risk (no-predator stimulus 
versus predator stimulus; n=20 each). Round gobies 
were placed in a maze that was divided into seven 
different zones. Exploratory behaviours and learning 
abilities were assessed by analyzing their movement 
throughout the different zones, and if they were 
capable of associating the ‘end’ zone with a food 
reward. This study ran across 5 days comparing Day 
1 results to Day 5 results. The hypothesis is that the 
invasion front gobies, and those trained in the 
absence of a predator stimulus will show differential 
learning capabilities, and are predicted to explore 
more and demonstrate a greater performance at 
associating the food zone than the established 
gobies and those trained under a predator stimulus, 
respectively. Finally, it is predicted that exploration 
tendencies will increase by Day 5 and that gobies will 
have learned where the food is provided. The 
significance of this study demonstrates what 
behavioural differences exist among invaders at 
different stages, and how predatory stressors affect 
exploratory behaviour and learning. 
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Talk	  #108	  
Interaction between maternal stress and 
rearing environment on the morphology and 
physiology of juvenile Chinook salmon 
 
Rilett, A.L., Capelle, P.M., Sopinka, N.M., 
Semeniuk, C.A.D. & Love, O.P. 
 
University of Windsor 
	  	  
Captive breeding programs are vital for 
conservation, but often produce individuals with 
reduced fitness in the wild due to performance 
differences between captive and wild conspecifics. 
Recent research has indicated that maternal 
stress can act as a transgenerational signal of 
environmental quality, yet studies rarely test 
altered offspring phenotypes under appropriate 
future environmental conditions. As such, 
maternally stress-induced offspring phenotypes 
and the post-natal environment may interact to 
alter the performance of captive-bred animals, and 
ultimately their survivability in the wild. Here we 
address this fundamental question using a captive 
population of Chinook salmon (Oncorhynchus 
tshawytscha). Eggs were exposed to a control, low 
or high cortisol dose (maternal stress signal) and 
reared, posthatch, in either semi-natural or benign 
environments. At the juvenile stage, body 
condition as well as baseline and stress-induced 
cortisol levels were assessed. A significant 
interaction between pre and post-natal 
environment on body condition was found, but no 
interactive effect on baseline or stress-induced 
cortisol. Interestingly, high cortisol dosed juveniles 
reared in a semi-natural environment had the 
highest stress responsiveness. Results suggest 
that a signal of maternal stress and offspring 
rearing environment interact and have important 
implications for offspring traits, potentially affecting 
survival and performance. 
	  

Talk	  #109	  
Living in wastewater: effects on fish behaviour 
 
Theresa Warriner, Erin McCallum, Sherry Du, 
Maryam Vaseghi, Jasmine Choi, Graham Scott & 
Sigal Balshine 
 
McMaster University 
 
Contaminants enter aquatic ecosystems via treated 
wastewater, with potentially detrimental effects on 
aquatic species living in these urban watersheds. 
Wastewater effluent contains pollutants such as 
pharmaceuticals and personal care products, anti-
microbal agents, and high nutrient loadings. To 
determine the effects of wastewater effluent on fish 
survival and behaviour, we caged bluegill sunfish, 
Lepomis macrochirus downstream from a wastewater 
treatment plant outflow in Cootes Paradise, an 
ecologically significant wetland at the western tip of 
Lake Ontario. Fish were caged at three locations: the 
wastewater outflow site (50m from the outflow pipe), 
the downstream site (750m from outflow), and the 
control site (18 km away). After 21 days of exposure 
in the cages, we tested fish exploratory and risk-
taking behaviour, overall activity, and aggression 
levels. Fish caged at the downstream and the outfall 
sites were less likely to survive than fish from the 
control site. Exposed fish were less bold and less 
active than fish from the control site, although only 
fish from the downstream site were statistically 
significant.  Our results show that exposure to 
wastewater effluent alters important behaviours of a 
native fish species and thus our results may be able 
to guide the future remediation policies for this 
important wetland. 
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Talk	  #110	  
Using invertebrate bioassays for determining 
the efficiency of constructed wetlands for 
purifying artificial wastewater. 
 
Joseph Arambulo and Vadim Bostan 
 
Ryerson University 
 
For humans, water is a critical resource; water is 
used for drinking, in food, for agriculture and 
various industries, for transportation, for 
recreation, and many more. Historically, water has 
been used to wash away pollutants, dilute 
pollutants, as disposal sites for waste, etc. which 
led to degradation of bodies of water, as well as 
natural systems and endemic organisms that rely 
upon these bodies of water. This thesis aims to 
explore complementary methods to water 
treatment, such as phytoremediation by 
constructed wetlands. The goal is to determine 
how effective constructed wetlands (CW) are in 
decreasing pollutant concentrations in artificial 
wastewater (AW) containing copper and fullerene. 
Invertebrate bioassays, using Hyalella azteca, a 
ubiquitous benthic amphipod, were used to 
determine pollution reduction success. H. azteca 
were exposed to AW for 96 hours, while noting 
endpoints at every 24 hour interval from 0 to 96 
hours. Comparing endpoints from AW before 
irrigating in CW, AW 24 hours after irrigation, and 
AW 7 days after irrigation showed a decrease in 
toxicity. 
	  

Talk	  #111	  
Changes in Lake Sturgeon Trophic Position since 
the Introduction of Zebra Mussels in the Huron-
Erie Corridor (HEC) 
 
Tanya Fendler 
 
University of Windsor 
 
Food web structures have been known to shift with 
new biological invasions, however little is known 
about the effects they have on native species found 
within the Huron-Erie Corridor (HEC). Lake sturgeon 
(Acipenser fulvescens), abundant in the Great Lakes 
in the early 1890s, had a collapse in population in 
less than three decades owing to the species’ life 
history, construction of local cities and high demand 
of its caviar and flesh. Although the sturgeon 
population has increased with the construction of 
spawning and nursery habitats in the Detroit River, 
invasive species including Dreissenid mussels 
(Driessena polymorpha and Driessena bugensis) 
have contributed to its slow recovery. Archived lake 
sturgeon fin spine samples were collected from Lake 
Huron, Lake St. Clair and the Detroit River from 1991 
to 2014. We sawed 3mm cross-sections, aged and 
micro-drilled at specific rings; stable isotope analysis 
(δ13C and δ15N from the bone) was used to study 
the diet composition of the lake sturgeon. We 
hypothesize that exploiting these new abundant 
Dreissenids will lower the lake sturgeons’ trophic 
position. Understanding how trophic position of the 
lake sturgeon changed since the introduction of the 
zebra mussel can assist in the rehabilitation of this 
ecologically and economically important species. 
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Talk	  #112	  
Stomatal Characteristics of Poplar Under 
Elevated Growth Temperature and CO2 
 
Danya Nguyen 
 
Western Univsersity 
 
Measurements of developmental changes in 
stomatal characteristics (such as stomatal density, 
stomatal index, and stomatal area) under varied 
combinations of temperature and carbon dioxide 
(CO2) can be used to infer the capacity of the leaf 
to supply CO2 to the photosynthetic machinery. 
This is important to improving our prediction on 
how plants will respond in the future towards 
climate change. Past work have demonstrated that 
stomatal characteristics in various species have 
had stronger and more consistent responses to 
elevated CO2 than to temperature, hence it was 
predicted that stomatal characteristics would show 
a stronger response to CO2 treatments. Hybrid 
poplar plants (Populus deltoids x P. petrowskyana) 
were grown under elevated temperature and CO2 
treatments and stomatal traits were examined by 
using epidermal moulds of leaves. Stomatal 
density showed no significant changes under the 
treatments while stomatal index and stomatal area 
showed a slight decrease suggesting that stomata 
may not respond as strongly to changes in the 
climate compared to other species. 
	  

Talk	  #113	  
Growth of corn (Zea mays) in soil supplemented 
with the agromineral Spanish River Carbonatite: 
effects of local environmental conditions on root-
associated microbes. 
 
Mike Ostrander 
 
Wilfrid Laurier University 
 
Spanish River Carbonatite (SRC) is a liming agent 
mined from an igneous deposit rich in plant macro-, 
except nitrogen and micro- nutrients. The consumer 
product comes directly from the mine without any 
chemical treatment before packaging. However, the 
mined product is left exposed to natural weather 
conditions on an offsite location (up to 2 years) 
before packing. Because using SRC as a soil 
supplement has the potential to reduce chemical 
fertilizers application, how this exposure affects soil 
microbes in SRC and subsequent plant growth was 
determined. Zea mays were grown in an artificial soil 
mixed with Wendigo soil, supplemented with either; 
SRC from the deposit, SRC from the offsite storage 
pile, or sterile SRC. In this latter case, plants were 
inoculated with the arbuscular mycorrhizal (AM) 
fungus Rhizophagus irregulare. AM root colonization, 
plant dry weight, and the amount of cultural microbes 
in the soil were measured. As expected, increased 
phosphorous-solubilizing microbes were found in 
treatments where plants had been grown with AM 
fungi. However, the number of total microbes was 
reduced in treatments grown with SRC from the 
storage pile. The results suggest that the microbial 
community of SRC is different at the deposit and at 
the offsite storage pile. 
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Talk	  #114	  
The effects of Panax quinquefolius (North 
American ginseng) on NADPH oxidase-
dependent production of superoxide in 
cardiomyocytes during lipopolysaccharide 
stimulation 
 
Jocelyn Marchiori, Sharon Lu, Qingping Feng 
 
Western University 
 
Sepsis is an inflammatory response caused by 
infection, and its complications, including septic 
shock, have dire effects on the patient. 
Lipopolysaccharides (LPS), released during septic 
shock cause a production of inflammatory 
cytokines, the main one being Tumour Necrosis 
Factor-α (TNF-α). TNF-α is a major cause of 
myocardial dysfunction, manifested in reduced 
heart contractility. Specifically, TNF-α expression 
is increased by NADPH oxidase production of 
superoxide through a signalling pathway initiated 
during sepsis. North American ginseng (Panax 
quinquefolius) is a medicinal root with anti-oxidant 
and anti-inflammatory effects, and is shown to be 
protective against cardiovascular injuries and 
disease. The purpose of this project was to 
investigate the effect of pre-treatment of North 
American ginseng on NADPH oxidase-dependent 
production of superoxide in cardiomyocytes 
exposed to LPS (a sepsis-model). We measured 
the production of NADPH oxidase-dependent 
superoxide using confocal microscopy after 
neonatal cardiomyocytes had been pre-treated 
with North American ginseng for 48 hours and 
then stressed with LPS for 30 minutes, to simulate 
sepsis. Findings of this project indicate North 
American ginseng does have protective effects on 
cardiomyocytes during sepsis, which has 
numerous clinical applications in lessening the 
negative effects of septic shock in the ICU of 
hospitals. 
	  

Talk	  #115	  
Structure and function of a predicted β-helix 
domain of the chloroplast protein import receptor 
Toc159 
 
Robert Iaboni, Dr. Matthew Smith 
 
Wilfrid Laurier University 
 
The Toc complex is the machinery at the surface of 
chloroplasts that is responsible for importing proteins 
into the chloroplast, and consists of a protein 
channel, Toc75, and two GTPases, Toc159 and 
Toc34. Toc159 is a receptor that recognizes a distinct 
set of pre-protein transit peptides. However, the 
mechanism for its own targeting and integration into 
the chloroplast outer membrane is not well 
understood. Toc159 is composed of three domains: 
A-domain, G-domain and M-domain. The focus of my 
research will be directed towards a portion of the 
Toc159 M-domain of Arabidopsis thaliana. Based on 
computational structural prediction, the M-domain is 
subdivided into the M1, M2 and M3 subdomains: M1 
represents a moderately disordered region with a 
putative α-helical region; M2 represents a β-strand-
rich region, which is predicted to fold into a beta helix; 
M3 contains the C-terminal 56-residue sorting signal. 
I am focused on producing this predicted beta helix 
domain of the M-domain using recombinant DNA 
techniques, and expressing and purifying the 
recombinant protein in large quantity using an E. coli 
expression system. The ultimate goal is to use the 
recombinant protein for functional and structural 
studies to determine how this domain is involved in 
the targeting of Toc159 to the chloroplast. 
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Talk	  #116	  
The preterm infant delayed gastric emptying is 
likely caused by a weaker stomach muscle 
contraction 
 
Felipe Fajardo, Curtis Sobchak, Yulia Shifrin, 
Jingyi Pan, Jaques Belik 
 
University of Toronto 
 
In premature neonates, delayed gastric emptying 
resulting in feeding intolerance is common and 
associated with increased morbidity rates. The 
factors accounting for this condition are unknown, 
but likely developmentally related. We questioned 
whether delayed gastric emptying relates to 
developmentally weaker gastric muscles, or 
stronger pyloric sphincter tone. We hypothesized 
that developmentally-impaired gastric muscle 
contraction is the likely cause of such delay.  
Gastropyloric tissue from 1-7 days (newborn), 8-16 
days old (juvenile) and adult rats were studied and 
their smooth muscle cells individually isolated to 
measure their in vitro contraction (shortening) and 
the factors involved in the contraction/relaxation 
regulation. We documented developmental 
changes in gastric and pyloric muscle contraction, 
including the lowest shortening potential following 
acetylcholine stimulation in the newborn. Gastric 
muscle expression of its contractile regulatory 
enzymes Rho-associated protein kinase II and 
myosin light chain kinase was lowest in the 
newborn and increased with age. In contrast, the 
relaxation-dependent nitric oxide-mediated 
neuronal nitric oxide synthase (nNOS) was 
maximally expressed in the newborn pylorus, 
when compared with adult, indicating greater 
relaxation potential early in life. These data 
suggest that delayed gastric emptying of preterm 
newborns is not related to increased pyloric 
sphincter tone, but caused by reduced gastric 
muscle contraction ability. 
	  

Talk	  #117	  
Effects of nutritional geometry and doublesex on 
sexual dimorphism in Drosophila melanogaster 
wings 
 
Lianna Wat 
 
McMaster University 
 
This project aims to understand how sexual size and 
shape dimorphism can vary under different conditions 
using Drosophila wings as a model. Nutrition and 
genetics have been independently explored as 
modulators of sexual dimorphism, but the two have 
not been as well studied together. Nutritional 
geometry is able to alter size and shape 
development, as well as fitness traits such as 
fecundity and longevity. It has been suggested that 
poor larval diet quality feminizes males. However, 
when I re-evaluated the evidence, an alternative 
explanation arises; males and females are neither 
masculinizing nor feminizing, rather they are 
approaching a third phenotype that represents the 
most viable shape of that environment. Previous 
results in the lab have indicated that a stressed diet 
leads to an increase in sexual shape dimorphism. 
Although these results contradict the hypothesis, my 
results will provide additional evidence towards how 
differences in male and female shape can be altered. 
I tested this hypothesis by rearing flies on foods 
varying in nutritional geometry. Time permitting; I will 
rear UAS/GAL4 doublesex knockdown flies on the 
experimental foods to observe the combined effects 
of nutrition and genetics. The results will have 
implications for changes in overall fitness, survival, 
and reproductive behaviours. 
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Talk	  #118	  
Reactivation of maternal Sfmbt2 in +/gt murine 
extraembryonic tissues 
 
Zoha Anjum and Dr. Susannah Varmuza 
 
University of Toronto 
	  	  
Genomic imprinting is an epigenetic phenomenon 
which involves transmission of a silenced copy of 
a gene from one parent and an active copy from 
the other. This phenomenon plays a crucial role in 
early extra-embryonic tissue development as 
observed in bimaternal embryos with abnormal 
placental growth, implying importance of paternal 
genome. 
Sfmbt2 is a paternally expressed imprinted gene in 
murine extraembryonic tissues, and consists of 
two transcriptional origins, only one of which is 
maternally imprinted. Sfmbt2 may be playing an 
crucial role in early placental development. In fact, 
embryos that inherit defective paternal Sfmbt2 
(+/gt) show poor placental development and die at 
midgestation, while embryos that inherit two 
defective copies of Sfmbt2 display even worse 
placental development. Previously, Sfmbt2 
transcript of the maternal origin was detected in 
+/gt embryos in a study, and we hypothesize that 
the transcript originated from the reactivation of 
imprinted transcriptional origin of maternal Sfmbt2. 
To test this hypothesis and to detect origin of 
Sfmbt2 transcripts in +/gt placentae, we used PCR 
and sequencing techniques. The results indicated 
reactivation of imprinted maternal transcriptional 
origin of Sfmbt2, hinting on the inter-allelic effects 
found within the cells that may be regulating early 
development in mammals. 
	  

Talk	  #119	  
Sperm motility in Bluegill from Columbus, Ohio 
 
Anna-Maria Bisschops and Mery Martinez 
 
Laurentian University 
 
In this study I examine whether sperm swimming 
performance in Bluegill (Lepomis macrochirus) varied 
across four different sampling sites. Fish were 
collected from the Olentangy River (two sties) and 
the Scioto River (two sites) in Columbus, Ohio in 
early May 2015.  The morphological traits measured 
were as follows: fish total body weight (±  0.001g), 
total body length (± 0.1cm), standard body length (±  
0.1cm), total gonad weight (±  0.001g), as well as the 
individual left and right testis weight (±  0.001g).  At 
least three videos of sperm swimming performance 
per fish were recorded. Video recordings were then 
analyzed using Animal Motility ® (CEROS II by 
Hamilton Thorne).  A total of 20 sperm tracks per fish 
at 15, 25, 35 and 45 seconds post activation were 
analyzed.  Significant differences were observed for 
all of the bluegill general morphological traits 
measured (P<0.0001).  Significant differences were 
observed for VAP sperm velocity amongst sites in the 
Olentangy River (P<0.0001). There is a dramatic 
decrease of sperm velocity of approximately 10% 
between 15 to 25 sec post activation; 27% between 
15 to 35 sec and finally 39% between 15 to 45 sec 
post activation time. 
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Talk	  #120	  
Mouse diversity genotyping array measures 
genetic diversity in a Mus Musculus family 
 
Fasih Shah 
 
Western University 
 
Learning about variation in the genome of model 
organisms, will help us find cures to complex 
genetic diseases that have yet to be discovered. 
Using the mouse as a model for human genetic 
diseases can prove to be an important resource 
(Mouse Genome Sequencing Consortium, 2002). 
The Mouse Diversity Genotyping Array (MDGA) is 
an efficient and high-resolution single nucleotide 
polymorphism (SNP) genotyping array created to 
study the diversity in the mouse genome. The 
variation analyzed focuses on 493,290 SNP loci. I 
will be looking at SNP genotype information from 
tissues of an inbred mouse family consisting of a 
mother, father, and 3 sons; 6 tissues from the 
sons, and 4 from the parents will be studied. The 
variation analyzed is single nucleotide 
polymorphism (SNP), and this will help us answer 
questions regarding SNP differences in the 
parents and the sons, as well as the amount of 
somatic mosaicism across the individual tissues in 
each mouse. Looking at this family will tell us what 
genetic variation has been inherited, and what has 
arisen de novo during early development of the 
organism. I have identified new variants in the 
sons arising from de novo mutations. Finally with 
this information, I plan to answer how much and 
what type of variation exists across somatic 
tissues and between members of the mouse family 
	  

Talk	  #121	  
CORRELATION BETWEEN SHY-BOLD 
BEHAVIOURAL RESPONSES AND MHC 
GENOTYPE IN CHINOOK SALMON 
(ONCORHYNCHUS TSHAWYTSCHA) 
 
Alexia Conti, Jessica Mayrand, Calvin Kellendonk, 
Daniel Heath 
 
University of Windsor 
 
Genes of the major histocompatibility complex (MHC) 
are under strong selection pressures from their 
inherent role in pathogen recognition. As well as 
immune defence, MHC mediates kin recognition, 
sexual selection, and maintains high levels of 
polymorphism in most populations. Although the 
association between MHC and behaviour has been 
established, the relationship between specific 
behavioural responses and MHC genotypes is 
unknown. This project tests for a correlation between 
behavioural syndromes (shyness vs. boldness) and 
genetic variation at the MHC-I AI and MHC-II BI loci 
of Chinook salmon (Oncorhynchus tshawytscha). We 
use 384 known-relatedness individuals from eight 
populations to quantify behavioural responses to 
allow scoring on a shyness vs. boldness index for all 
individuals. Genotyping at the MHC-I AI and MHC-II 
BI loci was performed using PCR and Next-
Generation Sequencing. Shy vs. bold behavioural 
data and MHC genotype data will be used to test for 
a correlation between the behavioural syndromes 
and MHC diversity. This research adds to our 
understanding of the role MHC genotype has in 
determining Chinook salmon behaviour, and will 
provide valuable input into breeding strategies 
designed to create a suite of behavioural 
characteristics that result in higher fitness in wild 
salmon and performance under aquaculture 
conditions. 
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Talk	  #122	  
A biomolecular search for ancient treponemal 
DNA in the Chinchorro mummies of South 
America 
 
Priyanka Gogna, Jennifer Klunk, Ana Duggan. 
Hendrik Poinar 
 
McMaster University 
 
Considerable advances in ancient DNA (aDNA) 
research techniques in recent years have 
stretched detection limits for ancient pathogen 
DNA from archaeological samples. The application 
of targeted enrichment techniques using in-
solution RNA baits allows for specific sequences 
of interest to be recovered from a sample. Coupled 
with immensely sensitive high-throughput 
sequencing (HTS) methods, aDNA methods are 
now specific and sensitive enough to recover low 
copy pathogen DNA from highly degraded 
samples. In consideration of these achievements, 
this research seeks to isolate and identify ancient 
treponemal DNA (the causative agent of syphilis) 
from mummy samples of the Chinchorro culture 
acquired from Chile and Peru.  
            Previous studies on ancient treponemal 
DNA have been unsuccessful, with failures 
attributed to the highly fragile Treponema pallidum 
bacteria, and lack of sensitivity of methods 
employed. However, no previous studies have 
implemented NGS or targeted enrichment. 
Considering the significant gaps in knowledge 
regarding the origins and spread of T. pallidum, 
conclusive identification of the bacterium in New 
World remains dating from 8000 BC to AD 1500 
may elucidate the potential New World origins of 
the treponemes. 
	  

Talk	  #123	  
Identifying the disease causing gene in an 
unclassified white matter disease; bridging 
clinical phenotypes with biochemical and 
molecular defects 
 
Srinitya Gannavarapu, Cathy Regan, Chitra Prasad, 
Melanie Napier, Charles A. Rupar 
 
Western University 
 
White matter diseases are very complex in both 
clinical presentation and diagnosis. Increasingly 
efficient sequencing technologies have enabled 
incorporation of whole exome sequencing as a part of 
clinical diagnosis. This study aims to identify the 
disease-causing gene in an unclassified white matter 
disease. The male proband being studied has 
presented with progressive neurodevelopmental 
symptoms such as lethargy, hypotonia, ataxia, 
intention tremors and increasing spasticity. His 
consanguineous parents and three male siblings 
remain unaffected by this disease. It is hypothesized 
that the proband is homozygous for the disease-
causing mutation of an autosomal recessive 
neurological disease. Whole exome sequencing, in 
silico analyses, polymerase chain reaction (PCR), 
Sanger validation and family studies were used to 
develop a candidate gene list. Out of 596 possible 
gene variants, NODAL, KLHL38 (kelch-Like Family 
Member 
38) and SLCO3A1 (solute carrier organic anion 
transporter family, member 3A1) were shortlisted as 
candidate genes. Functional tests with patient 
fibroblasts are being performed to assess the 
possible pathogenicity of candidate gene variants. 
These experiments will evaluate gene expression 
levels through quantitative PCR and Western blot 
analysis. With the identification of a deleterious 
mutation, future studies can investigate its 
neurological implications. 
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Talk	  #124	  
Characterization of gene products related to 
periodontitis in Treponema denticola 
 
Richard Lech, Dr. Michael Suits 
 
Wilfrid Laurier University 
 
Treponema denticola is a bacterium that colonizes 
the human oral cavity and is affiliated with the 
onset and progression of periodontal disease. 
Although various T. denticola genomes have been 
sequenced, many questions are remaining 
regarding the structure and function of many of its 
gene products, and their biochemical contribution 
to oral pathologies. To this end, this study aimed 
to determine the structure and function of three T. 
denticola gene products; Tde1067, Tde1068 and 
Tde1701. These factors were selected based on 
sequence homology with gene products that have 
functions related to metabolism and virulence. 
Bioinformatics analyses were performed to model 
the protein structures and to generate functional 
hypotheses.  These analyses were also useful in 
defining domain boundaries, cellular localization, 
and biochemical characteristics of each product. 
Ligation independent cloning (LIC) strategy was 
attempted but failed to yield positive clones. 
Therefore synthetic constructs were ordered, 
expressed and purified using immobilized metal 
chromatography (IMAC) followed by fast protein 
liquid chromatography (FPLC). Further studies 
need to be completed in parallel to confirm the 
hypothesized structure and function of each gene 
product by using biophysical and biochemical 
analyses, and X-ray crystallography. 
	  

Talk	  #125	  
Structural and Functional Characteristic of WssI 
in Achromobacter insuavis and Pseudomonas 
fluorescens: Role in cellulose acetylation 
 
Janice Prescod, Joel T. Weadge 
 
Wilfrid Laurier University 
 
Infections in the lungs of cystic fibrosis patients have 
been found to contain a modified version of cellulose 
in which it is acetylatedacetylated cellulose biofilm 
which allow bacteria to become more virulent. The 
acetylation of cellulose is hypothesized to be 
produced and transported by the wss operon. WssI , 
a membrane bound protein with a soluble active 
domain, has been predicted to be key in cellulose 
acetylationo-acetylation.  In efforts to characterize 
WssI, protein constructs have been created from 
Achromobacter insuavis and Pseudomonas 
fluorescens. Constructs of the periplasmic portion of 
the protein is expressed in order to gain 
understanding of the function and structure of WssI. 
Protein activity assays with wild type enzyme have 
demonstrated a dependence of the acetyl transfer 
reaction on cellulose-based acceptor substrates (i.e. 
cellopentaose). This is demonstrated by a 1.2 fold 
increase in activity when using P. fluorescens WssI 
as compared to donor alone. Furthermore, Currently, 
we have obtained pure yields in order to perform 
functional assays with WssI, a donor molecule ( pNP-
Acetate) and an acceptor molecule ( penta-cellulose 
). Fluorescence spectroscopy is done to measure the 
activity of the enzyme. The protein preliminary 
bioinformatics results have shown WssI is known to 
contain a catalytic triad that is predicted to be 
important in the function. Currently, we are 
performing site directed mutagenesis is being 
performed to mutate the triad and confirm its ability to 
control acetylation of cellulose. The results of these 
study will be key in revealing the unique interaction of 
WssI and provide insight on how to interrupt this 
reaction in order to decrease resistance of these 
bacterial species. 
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Talk	  #126	  
Comparison of Omptin Protease Activity 
Against Human Antimicrobial Peptides 
 
Veronica Cojocari, Joseph McPhee 
 
Ryerson University 
 
Mammalian hosts produce numerous antimicrobial 
molecules that are important for resisting infection 
by bacterial pathogens. However, many pathogens 
have evolved the ability to counterattack these 
types of molecules in order to aid the colonization 
process. One such retaliation is the omptin family 
of outer membrane proteases that are responsible 
for the cleavage of host-defense peptides.  In 
order to characterize differences in bacterial 
omptin activities, four omptin proteases were 
cloned into an arabinose inducible cloning vector 
pBAD-Gr. The omptin genes examined in this 
study included ompT, ompP, and arlC from 
different strains of E. coli as well as the pgtE and 
pla from S. enterica and Y. pestis respectively. 
The genes cloned into the tightly regulated pBAD-
Gr cloning vector were transformed into an omptin 
deficient strain of E. coli DH5 The activity of these 
proteases was tested against a modified -helical 
host defense peptide LL-37. A fluorescence 
resonance energy transfer (FRET) assay protocol 
was developed to collect data on the enzymatic 
activity of the outer membrane proteases. Omptin 
family outer membrane proteases are prime 
candidates for therapeutic targeting due to their 
their active sites being readily available to 
exogenous inhibitors, and their direct involvement 
in pathogenesis by cleavage of host-defense 
peptides. 
	  

Talk	  #127	  
The Functional Role of Cyanobacterial Specific 
Motifs in CcmM, a β-Carboxysomal Protein 
 
Tannu Suwal, Maryam Moazami-Goudarzi, George 
S. Espie 
 
University of Toronto Mississauga 
 
Carboxysomes are unique proteinaceous 
microcompartments essential for photosynthesis and 
the functioning of a CO2-concentrating mechanism in 
cyanobacteria.  These prokaryotic organelles 
compartmentalize the Calvin cycle enzyme Rubisco 
and a γ-carbonic anhydrase (CA), CcmM, which 
supplies the CO2. The γ-CA domain of CcmM adopts 
two states: a catalytic state under oxidizing conditions 
and an inactive state under reducing conditions. The 
underlying mechanism of this redox switch is thought 
to involve a novel activation domain comprised of a 
reversible disulfide bond that bridges two α-helices 
and an adjacent A7APPTPWS motif. Depending on 
the redox state, the switch either completes or 
disrupts the catalytic site. Using site-directed 
mutagenesis and recombinant proteins, we have 
evaluated the role of the A7APPTPWS motif in 
determining CA activity. Stopped-flow spectrometric 
measurements of CA activity revealed a kcat of 3.5 x 
104 s-1, Km(CO2) of 14.5 mM and enzyme efficiency 
of 2.4 x106 M-1s-1 for CcmM. Of the 4 substituted 
CcmMs tested A7P and S14D were modestly 
affected (14%), but the activity of T11A and W13F 
was only 2% of the control and similar to that of 
CcmM in a reducing environment. Our results support 
the hypothesis that the A7APPTPWS motif 
contributes to the functioning of the activation 
domain. 
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Talk	  #200	  
Evaluating Minimum Movement of First Instar 
Larvae of Forensically Important Blow Fly 
Species 
	  
Emily Finlayson, Krystal Hans, Sherah 
VanLaerhoven 
	  
University of Windsor 
	  
A current assumption in forensic entomology is 
that first instar larvae are incapable of moving a 
large distance after hatching. Rate of turning by an 
organism can indicate if it’s in a suitable patch or 
travelling between patches. On porcine skin, we 
traced the paths of freshly hatched unfed first 
instar larvae of Lucilia sericata Meigen, Phormia 
regina Meigen, and Calliphora vicina Robineau-
Desvoidy (Diptera: Calliphoridae). The average 
rate, total distance, and the degree of turning per 
unit distance travelled by larvae on porcine skin 
was measured. Larvae of all three species are 
physically capable of travelling at least 7 cm within 
30 minutes. The mean total distance travelled over 
a 30 minute period was 22.01 cm for L. sericata, 
20.25 cm for C. vicina, and 16.02 cm for P. regina. 
Calliphora vicina was found to have the greatest 
mean amount of turning per centimeter travelled.  
Our research showed that first instar blow fly 
larvae are capable of substantial movement after 
hatching which changes the current perception of 
potential larval movement in forensic entomology. 
From an ecological perspective this work 
demonstrates the potential for larvae deposited in 
unsuitable sites to reach suitable sites within a 
single carrion resource. 
	  

Talk	  #201	  
Targeting Pest Insect Species: A Closer Look at 
the Physiology of the Brown Marmorated Stink 
Bug 
	  
Irtaza Tahir1 
Ryan Peters2 
Angela Lange3 
Rosa da Silva4 
	  
McMaster University 
	  
The Brown Marmorated Stink Bug (Halyomorpha 
halys) is an invasive agricultural pest species 
originating in East Asia that is rapidly expanding its 
range into Ontario and Quebec. The insect is a novel 
target for research and currently, very little is 
currently known about the insect's physiology. Our 
study investigated the role of the gaseous signalling 
molecule nitric oxide (NO) on the regulation of the H. 
halys  cardiac system . Using the fungal toxin 
phalloidin, the morphology of the dorsal vessel and 
surrounding alary muscles was characterized. Next, 
immunohistochemistry with an antibody against NO 
Synthase (NOS) identified NOS expressing 
hemocytes in the alary muscles supporting the dorsal 
vessel and in the lumen of the dorsal vessel. We 
propose that circulating and stationary hemocytes 
produce and deliver NO to the dorsal vessel and 
alary muscle tissues. To investigate this hypothesis, 
NO levels were exogenously increased using the NO 
donor MAHMA-NONOate which showed a dose 
dependent decrease in heart rate. Furthermore, 
application of 8-bromo-cGMP, an analog of the 
downstream signalling molecule guanosine 3′,5′-
cyclic monophosphate (cGMP) led to a similar 
decrease in heart rate, suggesting that cGMP is 
conserved as the second messenger in the stink bug 
NO signalling pathway. 
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Talk	  #202	  
Glycine-Proline-Glutamate and its Effect on 
Regeneration of Brown Planaria (Dugesia 
tigrina) 
	  
Jesse Fontaine and Dr. Michael Persinger 
	  
Laurentian University 
	  
The tripeptide glutamate-proline-glycine (GPE), 
derived from the N-terminal end of insulin-like 
growth factor-1, demonstrates the abilities of 
rescuing cells from apoptosis and also of inducing 
cellular differentiation. The success of stem cell 
therapies relies upon both processes, thus 
administration of GPE could constitute a 
pharmacological enhancement of stem cell 
therapies. 
Brown planaria (Dugesia tigrina) were used as a 
model for human stem cells given their population 
of pluripotent stem cells. Planaria were 
transversely sectioned  above the pharynx using a 
razor blade. Sections were placed into separate 
microcentrifuge tubes containing either control of 
spring water or one of eight concentrations of GPE 
that ranged incrementally by powers of 10 
between 10-3 - 10-10 Mol/l.  Each experimental 
condition contained 15 planaria and 30 were in the 
control. Planarian total length and blastema 
(regeneration site) length were measured and 
recorded daily. Photos were taken every day for 7 
days by which time the blastema was difficult to 
discern. Image-J software was used to analyze the 
images. 
Preliminary results are not yet available. Statistical 
analysis will consist of one-way analysis of 
variance to compare the average total length to 
length of blastema which will be followed by a 
post-hoc Tukey analysis. 
	  

Talk	  #203	  
Changing Conceptions of Evolution in Culturally 
Diverse First Year Biology Students 
	  
Shalok Munjal, Fiona Rawle and Christoph Richter 
	  
University of Toronto 
	  
Evolution is the common thread running through 
biology courses and is the essential link that helps 
students grasp the interconnectedness between 
them.  We investigated how culturally diverse 
undergraduate students understand, accept and 
perceive the practical relevance of evolution during 
two semester-long introductory biology courses.  
Students participated in an online survey conducted 
both at the beginning (fall) and end (winter) of the 
courses. We observed a significant increase in the 
students’ understanding and acceptance of evolution, 
but not in their practical relevance of evolution. The 
students’ fall survey scores for understanding, 
acceptance, and relevance of evolution were 
correlated with the corresponding scores on the 
winter survey.  The students’ level of acceptance of 
evolution was correlated to their perceived relevance 
of the theory, but these two constructs were 
unrelated to the students’ understanding of evolution. 
Despite our diverse student population, we found 
results similar to those of other studies investigating 
comparatively homogenous student populations. 
When designing lessons, these findings can help 
educators catalyze a positive shift in the students’ 
knowledge, belief, and appreciation for evolution; and 
thus, provide an impetus for a positive scientific 
change at the societal level. 
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Talk	  #204	  
FOOD WEB POSITIONS AND TROPHIC NICHES 
OF CO-HABITING WALLEYE AND SAUGER IN 
BOREAL LAKES 
	  
Marian Seed 
Dr. Tom Johnston 
	  
Laurentian University 
	  
The niche concept allows for an understanding of 
the structure of an ecological community and the 
interactions of its species in relation to habitat and 
resource availability. It is well-recognized that 
species differ greatly in their abundances and 
distributions across the landscape. This is believed 
to reflect, in part, the relative flexibilities of their 
realized niches, which influence their abilities to 
co-exist with other species and disperse into new 
habitats. Those with relatively inflexible niches 
may be considered specialists, whereas those with 
more flexible niches are considered generalists.  
My objectives were to examine the trophic niches 
of two closely-related piscivores, walleye (Sander 
vitreus) and sauger (S. canadensis), both in 
relation to other co-habiting species, and in 
relation to each other.  Based on their distributions 
and biologies, I considered walleye a generalist 
and sauger a specialist.  Niche metrics derived 
from stable isotope data were estimated for fish in 
nine boreal lakes where these two species co-
habit.  I predicted that walleye and sauger would 
have food web positions more similar to each 
other than to other co-habiting species, but my 
preliminary results show this may not be the case.  
I also predicted that sauger would have a smaller 
and more benthic trophic niche than walleye, and 
that the overlap in their trophic niches would 
increase with increasing water clarity.  Statistical 
analyses of these predictions are continuing. 
	  

Talk	  #205	  
Is offspring cannibalism an adaptive strategy in 
Neolamprologus pulcher? 
	  
Shagun Jindal, Aneesh P.H. Bose, Constance M. 
O’Connor and Sigal Balshine 
	  
McMaster University 
	  
Parents of many species should be able to 
dynamically adjust their level of parental care if the 
reproductive value of a brood of offspring is 
compromised in order to save energy for future 
survival and reproduction. A reallocation of parental 
resources away from current reproduction and 
towards future reproduction is often assumed, but 
has rarely been empirically tested. Using a group-
living species of social cichlid fish Neolamprologus 
pulcher, we tested whether cannibalism of offspring 
occurs when the dominant male in the group is 
replaced by a new non-related male. We also tested 
whether infanticide of current offspring speeds up 
future reproduction by shortening the interval 
between reproductive events for the female. We 
found that the dominant breeding female is initially 
highly aggressive towards the new male but the 
intensity of aggression was highly dependent on the 
size differences between the two fish. We also found 
that cannibalism and egg mortality was more likely to 
occur under the reign of a new dominant male, 
however, losses in current offspring did not shorten 
the period until the next reproductive bout. Our work 
helps highlight the factors that drive offspring 
cannibalism and the widespread nature of this 
unusual behaviour. 
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Talk	  #206	  
Nest-site fidelity, search time and nest 
predation in Painted Turtles (Chrysemys picta). 
	  
Steven J. Kell*1, Jacqueline D. Litzgus2, Ron 
Brooks1, John Fryxell1 
	  
University of Guelph 
	  
Turtle populations are under constant threat, due 
partially from unnaturally high levels of nest 
predation, so it is important that female turtles 
choose a nesting location that is suitable for both 
maximizing embryonic development and 
minimizing nest predation. Nest-site fidelity is the 
tendency for a female to return to a given nesting 
location or microhabitat, and turtles that show 
nest-site fidelity may minimize search time and 
therefore time susceptible to terrestrial predators 
while gravid. Similarly, nesting near one’s primary 
aquatic habitat should reduce exposure time to 
terrestrial predators, but can lead to high nest 
densities and therefore high predation rates 
because predators increase search efficiency after 
encountering nests. If female painted turtles 
(Chrysemys picta) show fidelity, search time 
should decrease as turtles age as a result of 
gaining nesting experience. Furthermore, if 
predation rates are highest at high nest density, 
this may counteract the potential benefits of 
fidelity. Using monitored nesting locations from 
Algonquin Park’s long-term study, and time-lapse 
videos of embankments, fidelity, search time, and 
nest predation were collected and quantified. We 
hope to form a better understanding of turtle 
nesting biology and behaviour, and understand the 
impacts of nest site alteration and removal to 
improve future conservation efforts. 
	  

Talk	  #207	  
Role of Selection in Major Histocompatibility 
Gene Diversity in Walleye (Sander vitreus) 
	  
Marcus Leung; Dr. Daniel Heath; Dr. Mattias 
Johansson 
	  
University of Windsor 
	  
Genetic variation is central to an organism’s ability to 
react and adapt to environmental change. Selection 
is a key factor that affects genetic variation as it can 
drive alleles of high fitness to high frequencies in a 
population. One gene family known to be under 
selection, based on its role in immune function, is the 
Major Histocompatibility (MH) gene family. To assess 
the relative roles of selection and drift on MH gene 
variation in Ontario Walleye (Sander vitreus), we 
generated MH gene sequence data for 350 
individuals (10 individuals per population) using 
previously-collected walleye DNA samples. MH 
genotyping was performed using the Ion Torrent Next 
Generation Sequencing platform and analyzed using 
jMHC software. Published research on these same 
Walleye populations reported pairwise FST values 
based on neutral microsatellite markers. We 
calculated population pairwise FST using the MH 
genotype data and compared the relative magnitude 
of the MH and neutral FST values. This comparison 
allowed us to determine the relative roles of selection 
and drift on variation in the MH gene family. It is 
expected that MH FST values will be larger than 
microsatellite FST values indicating selection due to 
differential pathogen communities in the lakes. This 
study can help us understand the role of selection on 
variability as well as influence additional research to 
determine specific pathogens or parasites causing 
this variability. 
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Talk	  #208	  
Mapping hybrid male sterility between 
Drosophila pseudoobscura and Drosophila 
persimilis 
	  
Sarah O'Neill, Rachelle Kanippayoor, Amanda 
Moehring 
	   	  
Western University 
	  
Hybrid male sterility, a form of postzygotic 
isolation, reduces gene flow and subsequently 
maintains species groups. To date, the genetic 
basis for hybrid male sterility remains largely 
unknown. An undocumented sperm phenotype 
(referred to as ‘needle-eye’ sperm) has been 
observed in Drosophila pseudoobscura and 
Drosophila persimilis male hybrids. This sperm 
phenotype may serve as a basis for understanding 
the evolution of hybrid male sterility in the genus 
Drosophila. My findings suggest that sterility 
affects non-fertilizing sperm morphs differently 
than fertilizing sperm in these Drosophila 
pseudoobscura and Drosophila persimilis male 
hybrids. I am currently working to identify the 
genomic region that gives rise to needle-eye 
sperm and further examine how this sterile 
phenotype affects non-fertilizing parasperm 
morphs. 
	  

Talk	  #209	  
Effects of pine tree harvesting on breeding songbird 
habitat selection.  
Durham Forest, ON 
 
Ryan Lamoureux 
 
Trent University 
 
I investigated how pine tree harvesting influences 
forest habitat structure and predicts the distribution, 
abundance and community composition of breeding 
songbird species.  This study took place in Durham 
Regional Forest, located along the Oak Ridges 
Moraine, within the Great Lakes, St. Lawrence Forest 
region.  This forest is typical of others across 
southern Ontario, cleared for farming in the late 
1800s and replanted with pine trees to stabilize the 
soil in the 1930s. While the study area is 375 ha in 
size, it is unique from other pine plantations in its 
extensive fragmentation by forest roads and trails 
used for recreation.  I quantified avian community 
composition across the landscape in 12 un-
fragmented sample plots, each visited 5 times 
throughout the 2015 breeding season. Data was 
collected using standardized point counts followed by 
vegetation surveys.  Results documented local 
rarities, generalists, and threatened or declining 
songbird species present in sample plots.  Avian 
community results revealed which species tended to 
live together, and which environmental characteristics 
each species was most highly associated with. As the 
first descriptions of bird communities in the area, this 
study is important to distinguish local patterns of 
habitat association and learn how the additional 
human impacts from silvicultural practices affect 
species richness and abundance in the refuge areas 
of a highly trail-fragmented forest landscape. This 
research acts as a pilot study for establishing a future 
bird monitoring program throughout the area.  
Additionally, these results can inform future 
management decisions of the Lake Simcoe Region 
Conservation Authority, and provide baseline avian 
data in advance of the next pine tree harvest cycle 
beginning two years from now. 
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Talk	  #210	  
Temperature Responses of Wetland Monocots 
with Contrasting Root Strategies 
 
Jacob Porter 
Dr. Peter Ryser 
	  
Laurentian University 
	  
Most wetland monocots maintain roots throughout 
the year (perennial roots), but roots of some 
species undergo annual autumn senescence 
(annual roots). They either regrow their roots the 
following spring, or less commonly, later in autumn 
(winter annual roots). The adaptive advantages of 
these root strategies aren’t known. 
We hypothesized that species with annual roots 
would be more susceptible to cold temperatures 
than species with perennial roots. Species with 
winter annual roots were expected to demonstrate 
an intermediate effect.  
Two species using each root strategy were 
selected: Sparganium americanum and 
Rhynchospora alba with annual roots; Typha 
latifolia and Trichophorum cespitosum with 
perennial roots; and Eriophorum vaginatum and E. 
virginicum with winter annual roots. The plants 
were grown outdoors for 10 weeks, early May to 
Mid-July, in pools maintaining a 2-5 degree 
difference in soil temperature. After harvest, shoot 
and root mass and root length were measured.  
Shoot and root masses and root length responded 
significantly to temperature in all root strategies. 
The size of effect for each root strategy 
corresponded with our predictions: temperature 
effects being greatest in annuals, weakest in 
perennials, and moderate in winter annuals. 
However, high variation within species prevented 
these differences in effect size from achieving 
significance. 
	  

Talk	  #211	  
Measuring IL-2 production in rainbow trout 
(Oncorhynchus mykiss) following in vivo and in 
vitro immunostimulation 
	  
Quinn Abram, Cheryl Soulliere, Nathan Vo, Niels 
Bols, Brian Dixon 
	  
University of Waterloo 
	  
Interleukin-2 (IL-2) has been shown in mammals to 
be a T-cell growth factor, while also being necessary 
for the proper functioning of several other aspects of 
the adaptive immune response, such as J chain 
synthesis. In fish species, the exact functions of the 
protein are unknown, but transcript up-regulation in 
response to stimulation with Gram-negative bacteria 
and viral mimics has been noted. The development of 
a quantitative enzyme-linked immunosorbent assay 
(qELISA) will allow for the detection and 
quantification of IL-2, which could then be used to 
study the role of the cytokine in the teleost immune 
system.  Polyclonal antibodies have been made that 
recognize recombinant trout IL-2, and will be used to 
develop and optimize the qELISA. The assay will 
then be tested on samples from rainbow trout 
stimulated with the Vibrogen 2 vaccine and poly I:C 
for several periods of time. Aquaculture now 
accounts for close to half of all fish consumed 
globally, so gaining a better understanding of the 
function and regulation of IL-2 could be beneficial in 
attempting to combat losses due to disease within the 
industry. 
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Talk	  #212	  
Phenotypic profiling of a rainbow trout 
monocyte-macrophage cell line, RTS11, as a 
model for investigating Salmonid innate 
immunity 
	  
Dustin A. Ammendolia (1) 
Nguyen T.K. Vo (1) 
Lucy E.J. Lee (2) 
Niels C. Bols (1) 
	  
University of Waterloo 
The macrophages of mammals comprise 
heterogeneous populations with several co-
existing subtypes with diverse specialties. This 
heterogeneity in lower vertebrates, such as fish, is 
less well understood. The rainbow trout monocyte-
macrophage cell line, RTS11, presents a versatile 
in vitro model to enhance our understanding of 
macrophage biology. For mammals, cluster of 
differentiation (CD) antigens are used to 
immunophenotype white blood cells but such a 
system has yet to be developed for lower 
vertebrates.  Therefore other endpoints were used 
to investigate the different subtypes of cells in 
RTS11 cultures. Alterations in cytoskeletal 
filaments such as alpha-tubulin during the 
monocyte-macrophage transition were visually 
assessed using RTS11 cultured in different 
concentrations of fetal bovine serum (FBS). As 
evident by morphological changes, RTS11 
differentiation was modulated following exposure 
to a panel of stimulants including cortisol, poly 
myristate acid, Vibrogen and phytohemagglutinin. 
Phagocytic activity, as determined by the uptake of 
fluorescent polystyrene beads, was signature of 
specific cell morphologies based on microscopy 
and flow cytometry analysis. Furthermore, staining 
for senescence-associated β-galactosidase 
revealed a unique subset of adherent 
macrophages. Collectively, several unique 
subtypes of monocytes and macrophages have 
been found to comprise RTS11, enhancing our 
understanding of this model for subsequent use to 
probe fish innate immunity. 
	  

Talk	  #213	  
A Study of the Inflammation Properties of a Novel 
Anticancer Compound with Proteasome 
Inhibition Activity 
	  
Amanda Durkin 
Dr. Hoyun Lee 
Dr. Hai-Yen Vu 
	  
	  
Laurentian University 
	  
The inflammatory response is an important aspect of 
the immune system that works to prevent foreign 
invaders and eliminate infections; however, it may 
cause harmful health effects if not properly regulated. 
The purpose of this study is to determine if 
compound A (Comp A), a novel proteasome inhibitor, 
has anti-inflammatory properties. Using 
lipopolysaccharide-stimulated THP-1 cells, cytokine 
levels were measured in the absence or presence of 
Comp A. The anti-inflammatory effects of Comp A 
were also measured using an acute lung injury 
mouse model. The use of 6 µM Comp A on THP-1 
cells reduced the secretion of IL-1β, TNF-α and TGF-
β inflammatory cytokines by 7.5, 5.6 and 2.3 fold, 
respectively, compared to the LPS only group. In the 
mouse model, Comp A significantly reduced the total 
cell count per mL and TNF-α concentration by 3.22 
and 3.75 fold, respectively. Comp A also reduced the 
MPO activity by 6.75 fold in comparison to the LPS 
only group. Therefore, data from both in vitro and in 
vivo studies demonstrated that Comp A possesses 
the property of substantially reducing inflammatory 
activity, showing a great promise as a potential drug 
for the treatment of human diseases caused by 
excessive inflammatory response. 
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Talk	  #214	  
Identifying Novel Macrophage Receptor 
Ligands Present on the Pneumococcal Cell 
Wall 
	  
Jason Fan, Dr. Dawn Bowdish 
	  
McMaster University 
	  
Streptococcus pneumoniae (SP) is a Gram-
positive bacteria acting as the causative agent of 
pneumonia, meningitis, and sepsis especially in 
the very young (<5yrs) and the elderly (>65yrs). In 
healthy adults, macrophages from the 
nasopharynx are able to clear infections, via non-
opsonic recognitions, by scavenger receptors and 
induce an inflammatory response via the Toll-like 
Receptors (TLR), and co-receptors such as CD14. 
Our lab has recently discovered that the 
macrophage receptor with collagenous structure 
(MARCO) is critical for the phagocytosis of SP and 
TLR2/CD14 pro-inflammatory signalling. MARCO 
has been demonstrated to recognize 
lipopolysaccharide and lipoteichoic acid (LTA) in 
other bacterial strains; however, no SP specific 
ligands have been identified. Herein, 
pneumococcal cell wall, with or without lipoteichoic 
acid. is isolated. Subsequently, peritoneal 
macrophages are collected from wild-type and 
MARCO-/- C57BL/6 mice. These cells are 
subjected to various structures including whole 
pneumococcal cell wall, cell wall devoid of 
lipoteichoic acid, complete pneumococcal 
polysaccharide capsule, and whole bacteria. 
Interaction with MARCO will be inferred by 
measuring secreted pro-inflammatory cytokine 
interleukin-6. Preliminary data suggests that LTA 
is a potential ligand for MARCO while the 
polysaccharide capsule may preferentially bind to 
other macrophage receptors rather than engaging 
with MARCO. 
	  

Talk	  #215	  
Using DNA-barcoding to model the population 
genetic structure of fleas from North American 
Red Squirrels (Tamiasciurus hudsonicus) and 
Northern Flying Squirrels (Glaucomys sabrinus) 
in Algonquin Park, Ontario 
	  
J. Dawson Ketchen 
Dr. Albrecht Shulte-Hostedde 
	  
Laurentian University 
	  
The importance of identifying biological diversity 
cannot be understated. Traditionally morphological 
analyses have been the cornerstone of such efforts, 
but due to various morphologically-associated 
factors, morphology alone can lead to incorrect 
identifications. Identification methods that use a DNA-
barcoding approach can accurately depict species-
level distinctions. DNA-barcodes use a 648-base pair 
region of the mitochondrial cytochrome c oxidase I 
(COI) gene as a standardized genetic marker. Fleas 
(Siphonaptera) are hematophagous insects that 
depend wholly on their hosts for survival. The genetic 
structures of parasite populations are driven by the 
evolution of host-specificity, the number of host 
species a parasite exploits. Previously, the presence 
of flea host race formations and cryptic species 
complexes have been observed in flea populations 
through traditional methods of host use and 
morphology. Using DNA-barcoding techniques, our 
study attempts, through examining levels of parasite 
host specificity, to model the population genetic 
structure of fleas found on North American Red 
Squirrels and Northern Flying Squirrels in Algonquin 
Park, Ontario, followed by subsequent morphological 
identifications. We seek to determine if i) flea host 
specificity exists within the studied squirrel 
populations, ii) flea host race formation exists, and iii) 
cryptic species complexes of fleas are present. 
Preliminary results will be discussed. 
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Talk	  #216	  
Sperm morphometry variation in bluegill fish 
from two river systems in Columbus, Ohio 
	  
Phillippe Morel & Mery Martinez 
	  
Laurentian University 
	  
The purpose of this research is to elucidate 
whether sperm morphology variation exist in 
bluegills, Lepomis macrochirus, from four different 
sites.  Fish were collected from the Olentangy 
River (two sties) and the Scioto River (two sites) in 
Columbus, Ohio.  Different general morphological 
traits were measured: fish total body weight (± 
0.001g), total body length (± 0.1cm), standard 
body length (± 0.1cm), total gonad weight (± 
0.001g), as well as the individual left and right 
testis weight (± 0.001g).  Sperm smears were 
made for later microscopical analyses.  The 
following traits were measured in a total of 20 
sperm per fish: head width (± 0.1 µm), measured 
at the largest median portion of the head; head 
height (± 0.1 µm), measured vertically from the 
insertion of the flagellum to the distal portion of the 
head; and finally, the flagellum length (± 0.1 µm), 
measured from the insertion at the head to the end 
of the tail.  There was a significant difference 
amongst sites for the general fish morphology (P < 
0.05).  Sperm head height and head length did not 
show a significant difference across sites, whilst 
sperm tail length did differed amongst sites (P < 
0.05). 
	  

Talk	  #217	  
DNA Barcoding Detects Dietary Dependence of 
Lake Ontario Bass (Micropterus spp.) on Invasive 
Round Goby (Neogobius melanostomus) 
	  
Erich Nelson 
	  
Queen's University 
	  
The recent invasion of the round goby (Neogobius 
melanostomus) into Lake Ontario is speculated to 
have changed several facets of black bass biology 
through its adoption as prey. Low visual identification 
rates of dissected stomach items limited accuracy of 
dietary analyses; however, with DNA barcoding and 
high-throughput strategies, greater clarity has been 
achieved. 84 largemouth bass and 264 smallmouth 
bass obtained as tournament mortalities had their 
stomachs dissected and prey identified using DNA 
based methods. N. melanostomus was the most 
prevalent prey species for both largemouth and 
smallmouth bass, representing 69% and 99% of 
dietary importance respectively. Largemouth prey 
were three times more diverse than smallmouth prey, 
with bluegill sunfish (Lepomis machrochirus) and 
alewife (Alosa pseudoharengus) comprising 95% of 
total importance in addition to the round goby. A shift 
away from crayfish to fish prey in smallmouth bass 
coincided with the first appearance of the round goby, 
resulting in greater body condition. Techniques 
developed for this research include; a reversed 
orientation for dual priming oligonucleotides used as 
blocking primers (to eliminate unintentional blocking 
activity and maximize binding site length); and an 
automated design approach of restriction fragment 
length polymorphism tests (for rapid DNA barcode 
screening of predator or dominant species). 
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Talk	  #218	  
Alternative Splicing of the foraging gene in a 
primitively eusocial sweat bee, Lasioglossum 
laevissimum 
	  
 
Zach Anderson 
	  
Brock University 
The primitively eusocial sweat bee species 
Lasioglossum laevissimum displays division of 
labor between queens and workers. Foraging 
behavior is displayed by a queen in early spring 
who provisions for her first brood and is then taken 
up by workers for the remainder of the colonies life 
cycle. This research was conducted in order to 
determine whether a gene that is linked to foraging 
behavior is alternatively spliced in Lasioglossum 
laevissimum queens and workers. Alternative 
splicing of the foraging gene was found in highly 
eusocial honey bees, thus it was hypothesized that 
Lasioglossum laevissimum may also display this 
pattern of alternative splicing. PCR reactions were 
done on the cDNA from 2 queens and 3 workers 
with pollen loads in order to differentiate between 
foraging splice variants. Results from gel 
electrophoresis' reveal that two splice variants of 
foraging are present within Lasioglossum 
laevissimum bees. Furthermore, the sequenced 
mRNA fragments and subsequent protein 
structure from L. laevissimum are highly 
conserved among other social Hymenopterans. 
Further experiments exploring the relative mRNA 
expression of both splice variants to one another 
will help to better understand the behavior of 
Lasioglossum laevissimum. 
	  

Talk	  #219	  
Obesity-driven alterations in methanogenic 
microbes, and their regulation of GLP-1 
	  
Rose McConville 
Dr. Jeffrey Gagnon 
Dr. Nathan Bisiliko 
Micheal Carson 
	  
Laurentian University 
	  
Recently, alterations in the gastrointestinal (GI) 
microbiome have been implicated in obesity-driven 
metabolic diseases.  Among these are methanogens, 
which oxidize hydrogen to produce methane. These 
methanogens occupy the same niche as another 
important regulator of metabolism, glucagon-like 
peptide 1 (GLP-1). GLP-1 is a gastro-intestinal 
hormone, secreted by L-cells in the colon, which aids 
in the regulation of glucose. The goal of my study is 
to determine the effect of obesity on the 
methanogenic population in the gut, as well as the 
direct effect of methane on GLP-1 secretion. 
Methanogen content was analysed in cecal and fecal 
samples of healthy and obese mice using quantitative 
polymerase-chain reaction (qPCR). To understand 
the direct effect of methane on GLP-1 secretion, the 
GLP-1 secreting GLUTag cell line was treated with 
varying doses of methane, and the GLP-1 secreted 
was quantified using a hormone ELISA. We 
determined that fecal material contains higher 
amounts of methanogens compared to cecal, and 
that obese mice have elevated levels of 
methanogens. Finally, direct methane treatment in L-
cells led to an increase in GLP-1 secretion. In 
summary, increased methane released by 
methanogens during obesity directly stimulates GLP-
1 secretion, a process that is important for the control 
of glucose levels. 
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Talk	  #220	  
Partitioning of Genetic and Environmental 
Effects on the Gut Microbiome of Chinook 
Salmon (Oncorhynchus tshawytscha) 
	  
Mubarak Ziab; Subba Rao Chaganti; Daniel Heath 
	  
University of Windsor 
	  
The human gut microbiota has been implicated in 
many gastrointestinal illnesses, ranging from 
Crohn’s disease to irritable bowel syndrome. To 
determine the relative roles of the environment 
and genetics in determining the microbial 
community in the gut, we use Chinook salmon 
(Oncorhynchus tshawytscha) as an animal model. 
Previous studies in fish and other animals have 
shown that the environment and genetics both 
play a role in driving the composition of the gut 
microbiota, but none has reported an estimate of 
the contribution from each of those factors on the 
outcome. To achieve this, we crossed highly 
inbred females with sires from eight Chinook 
salmon populations and reared the offspring in 
replicated net pens for 12 months. We extracted 
DNA from the gut contents and amplified the V5-
V6 hypervariable region of the 16S rRNA and next 
generation sequencing was done to characterize 
the microbiome of individual fish. We identified 
operational taxonomic units (OTUs) and used 
ANOVA to partition microbiome variation into 
population effects (local adaptation), sire effects 
(heritability) and environmental effects (net pens). 
This study will inform our understanding of factors 
that affect the microbiome in other vertebrates and 
may help us design better therapeutic procedures 
for treatment of human gastrointestinal diseases. 
	  

Talk	  #221	  
Are changes in the pmrD locus of adherent-
invasive Escherichia coli (AIEC) associated with 
antimicrobial peptide resistance? 
	  
Lauren Phillips, Youn Hee, Joseph McPhee 
	  
Ryerson University 
	  
Resistance to host-defense peptides (HDPs) is an 
important mechanism contributing to pathogenesis in 
a number of bacterial pathogens. In Escherichia coli 
(E. coli), the PmrD protein is responsible for 
connecting signals from the PhoPQ two-component 
regulatory system to the PmrA response regulator, a 
protein that regulates genes responsible for HDP 
resistance. We hypothesize that changes in the pmrD 
allele in clinical strains of AIEC contribute to HDP 
resistance. In order to test this hypothesis, we will 
sequence the promoter and the coding sequence of 
the pmrD allele in a large number of clinical E. coli 
isolates, including AIEC to determine whether there 
are nucleotide changes that are predicted to change 
PmrD function. Variations in the E. coli PmrD protein 
may result in increased ability to connect the PhoPQ 
and PmrAB systems.  We will test this by examining 
the transcription of PmrA-regulated promoters in 
strains engineered to express the mutant PmrD 
proteins that we discover. In support of this 
hypothesis, strains with mutations in the PmrD locus 
exhibit altered resistance to the HDP LL-37. This 
project will provide important information on the 
regulation of HDP resistance in clinically important 
strains of AIEC. 
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Talk	  #222	  
Effect of Gut Microbiota Bacteria on Planarian 
(Dugesia tigrina) Regeneration Rates 
	  
Suzanne Fleming, Lucas Tessaro, Dr. M.A. 
Persinger 
	  
Laurentian University 
	  
Interactions between an organism and its 
microbiome have gained increased attention in the 
last decade becoming important topics in science. 
Previous studies on mice and human subjects 
have demonstrated that gut microbiota can 
influence organismal development, behaviour, 
immune system, and stress responses. This has 
lead to theories of bidirectional communication 
between the gastrointestinal tract and the central 
nervous system, referred to as the micriobiota-gut-
brain axis. These interactions have proven even 
more relevant given that intestinal diseases such 
as Crohn’s disease and irritable bowel syndrome 
are often comorbid with psychiatric illnesses such 
as depression and anxiety. Environmental and 
genetic interactions are important to the 
development of disease. The gut microbiome 
presents an intriguing environmental factor that 
influences its host that could give insight into 
mechanisms of disease and even provide therapy. 
The present study examined the effects of the gut 
microbiota species Escherichia coli and 
Bifidobacterium longum on planarian regeneration 
after bisection above the pharynx.  The planarian 
flat worms Dugesia tigrina possess a simplistic 
nervous system with two lateral nerve cords and a 
bi-lobular ganglion and are known for their 
incredible ability to regenerate body parts upon 
injury. Planaria were exposed to spring water or 
erythromycin and tetracycline antibiotic solutions 
for three days prior to cutting. Cut planaria were 
then submerged in bacterial spring water solutions 
for one week and length measurements taken on 
days 0, 1, 3, 5 and 7. Results from this ongoing 
study are forthcoming. 
	  

Talk	  #300	  
The effect of selective pressures on single 
nucleotide polymorphic loci in gene regulatory 
regions of wild-caught, wild-derived, and 
classical laboratory mice. 
	  
Freda Qi 
	  
Western University 
	  
Single nucleotide polymorphisms (SNPs) are a major 
source of genetic diversity. However, the extent to 
which SNP genotypes in gene regulatory regions are 
affected by selective pressures is not known. Here, I 
investigate the effects of natural and artificial 
selection on SNP diversity in the 5’ UTR, 3’ UTR, and 
promoter gene regions for wild-caught, wild-derived 
and classical laboratory mice. SNP genotypes were 
determined using the Mouse Diversity Genotyping 
Array (MDGA). 
MDGA data for 23 wild-caught, 57 wild-derived, and 
101 classical laboratory mice have been made 
publicly available by the Jackson Laboratory. A total 
of 597, 779, and 48 SNP loci in the 5’ UTR, 3’ UTR, 
and the promoter regions were identified respectively. 
Variation at these SNP loci was compared to 3748 
synonymous SNP loci to determine the amount of 
genetic diversity between the three mouse cohorts for 
regulatory vs. synonymous loci. Regulatory SNP loci 
affect 1181 unique genes. When clustered by 
function, these genes were found to be mainly 
involved in chromatin organization, cytokine 
production, and protein binding pathways. Currently, I 
am determining if 
wild-caught and laboratory-bred mice differ in SNP 
diversity for different gene functions. I expect different 
environments result in different genes impacted by 
SNP diversity. 
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Talk	  #301	  
DNA Extraction From Formalin Fixed Samples: 
Tracing Genetic Change Over Historic 
Timelines 
	  
Kate Fleming, Russell Hepburn, Daniel Heath 
	  
University of Windsor 
	  
Preserved historical samples provide an invaluable 
reservoir of genetic material that can be used to 
determine ecological relationships between 
organisms into the past. One of the most effective 
preservation methods is to fix samples in formalin. 
However, fixing specimens in formalin presents 
significant challenges when extracting nucleic 
acids, such as DNA, in terms of both the quantity 
and quality of the extracted DNA.  
Although there is a wide array of methods reported 
in the literature to improve the efficacy of formalin-
fixed DNA extraction, they are often time 
consuming, involve dangerous chemicals and 
have fairly limited success. The objective of my 
study was to develop a novel protocol to maximize 
quality and quantity of DNA extracted from 
archived museum samples fixed in formalin. I 
tested multiple pre-extraction treatments as well as 
organic and silica based extraction methods to 
extract DNA from formalin fixed tissue. The 
advanced gel focusing technology of Boreal 
Genomics' Aurora Nucleic Acid Extraction System 
was then used to further the quality and quantity of 
extracted DNA. This method is expected to 
produce higher yield from low abundance 
samples, as well as an overall higher quality of 
DNA than previously reported methods. 
	  

Talk	  #302	  
Identifying a gene for a behavioural isolation 
between Droshophila simulans and D. mauritiana 
using CRISPR-Cas9 targeted genome editing 
	  
Melissa Wong and Amanda Moehring 
	  
Western University 
	  
Behavioural isolation is a mechanism of speciation 
that reduces gene flow between populations, thus 
maintaining species groups.  In the genus 
Drosophila, islation due to female preferences for 
different courtship behaviour is one of the 
mechanisms of speciation dividing D. simulans and 
D. mauritiana.  Previous studies mapped this 
rejection behaviour to a small region containing three 
genes on the third chromosome.  Here, I am 
developing gene knockouts for one of the candidate 
genes using the CRISPR-Cas9 gene editing system.  
Upon completion, I will be testing the effect of the 
knockout on mate rejection between these two 
species. 
	  
	  



	   47	  

	   	  

Talk	  #303	  
The Influence of Ni (2+) Additions on Methane 
Production in Sphagnum Dominated Northern 
Peatlands 
	  
Bryce Robinson 
Co-Supervisor: Dr. Nathan Basiliko 
	  
Laurentian University 
	  
Northern temperate and boreal peatlands are an 
important sink and source for potent atmospheric 
greenhouse methane emissions. Their response to 
global warming and environmental atmospheric 
pollution runoff can help further the understanding 
of the global carbon cycle. The competing 
activities of anaerobic methanogenic archaea and 
aerobic and anaerobic methane oxidizers in large 
part control methane emissions from these 
wetlands. Methanogens have relatively high Ni 
nutritional requirements, but very little is known of 
how metals can limit the methane dynamics within 
varying communities.  In this article, we outline the 
effects of nickel trace metal addition on 
methanogenesis from varying sites of peatland 
soils in vitro. We examined the additions of Ni and 
characterized methane production in unpolluted (1 
microgram per g peat) to extremely polluted 
(>2000 microgram Ni per g peat). The objective 
was to test for Ni limitation at trace level and 
toxicity at high levels. We demonstrate that trace 
Ni (2+) additions (3ug/g peat) to unpolluted fen can 
increase methane production by tenfold and 
interestingly adding Ni to Ni-polluted peats could 
also stimulate methanogenesis. 
	  

Talk	  #304	  
Lithium as a Modulator of Stem Cell Proliferation 
in brown planaria (Dugesia tigrina) 
	  
Billy Yearington 
	  
Laurentian University 
	  
Lithium has been used as a treatment for bipolar 
disorder over the last 50 years. Despite its use, little 
is known about the mechanism by which lithium 
operates. Recently, lithium has been shown to act as 
an inhibitor of glycogen synthase kinase 3 (GSK-3), 
an important modulator in the Wnt/β-catenin pathway, 
which is heavily involved with cellular proliferation. To 
determine the efficacy of lithium ions as modulators 
of cellular proliferation, brown planaria (Dugesia 
tigrina) were used as a model of regeneration. These 
planaria were bisected and exposed to lithium 
chloride or lithium carbonate over a period of seven 
days, with growth measurements obtained daily. 
Though there was no statistical difference between 
planaria exposed to the various types of lithium as 
compared to sham conditions in measurements of 
total length, differences were noted in the blastema 
length when segments were exposed to 1µM 
concentrations of lithium chloride. Implications of 
lithium’s role in stem cell proliferation, differentiation, 
and bipolar disorder are discussed. 
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Talk	  #305	  
Lettuce and Lysol – The Effect of 
Benzalkonium Chlorides on Lettuce Health 
	  
Daniel Winnick 
	  
University of Western Ontario 
	  
Quaternary ammonium compounds (QACs) are 
used globally as disinfectants and fabric 
softeners due to their strong antimicrobial 
properties. Two of the most common QACs 
identified in the environment, 
benzyldodecyldimethyl ammonium chloride 
(BBDA) and 
benzyltetradecyldimethyl ammonium chloride 
(BDTA), could pollute agricultural fields 
via contaminated irrigation water and leached bio-
solid fertilizers. This research investigates the 
effect of BDDA and BDTA on the germination and 
growth of lettuce (Lactuca sativa). The lettuce was 
grown using hydroponics and exposed to various 
concentrations of BDDA, BDTA, or a mixture of 
both ranging from 0.5mg/L to 7.5mg/L. Results 
showed BDDA and BDTA did not hinder lettuce’s 
ability to germinate, but concentrations as low as 
0.5mg/L reduced root elongation. Lettuce exposed 
to QACs grew approximately ten times less 
biomass than the controls and exhibited visual 
indications of stress which could be evidence of 
nutrient deficiency (e.g. chlorosis, leaf lesions, 
wilting). The concentrations of QACs present in 
the hydroponic water did not drop as the lettuce 
grew, which suggests the QACs were not taken up 
by lettuce. Future research will determine if the 
presence of BDDA or BDTA affects the 
concentration of macronutrients in lettuce roots 
and leaves. 
	  

Talk	  #306	  
Sodium salicylate changes the level of GABAB 
receptors in the Rat Hippocampus 
	  
Basma Alyashae, Jeff Aguilar, Fareeha Ashraf, 
Huiming Zhang 
	  
University of Windsor 
	  
Tinnitus is a phantom sensation of sound in the 
absence of external acoustic stimulation. It can be 
induced by sodium salicylate (SS), an active 
component of Aspirin. Recent studies suggest that 
the hippocampus, a limbic neural structure, is 
involved in the induction of tinnitus following a 
systemic application of SS. In order to understand 
neurochemical changes associated with SS-inducted 
tinnitus, we evaluated the level of the type-B g-
aminobutyric acid receptor (GABAB receptor) in the 
hippocampus. The GABAB receptor is a major 
inhibitory neurotransmitter receptor and it is important 
for the balance between excitation and inhibition in 
the brain. It is a heterodimer composed of two 
subunits, GABABR1 and GABABR2. 
We used young adult male Wistar albino rats as an 
animal model and conducted immunohistochemical 
experiments using tissues from the hippocampus. 
Rats were transcardially fixed and tissues of 
hippocampus were taken three hours following an 
intraperitoneal injection of SS (250 mg/kg) or an 
equivalent volume of physiological saline. We found 
that the drug reduced the level of both subunits in the 
hippocampus in an area dependent manner. Our 
results are important for understanding how SS 
affects auditory as well as other functions of the 
brain. 
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Talk	  #307	  
Examining the Association Between Insulin-
like Growth Factor 1 (IGF-1) and Brain Activity 
during Performance on the Odd Ball Task in 
Older Adults 
	  
Ahmed Ayyash, Vivian Huang, Carson Pun, 
Alexandra J. Fiocco, Costin Antonescu 
	  
Ryerson University 
 
With an increase in age, the expression of the 
neurotrophin insulin like growth factor-1 (IGF-1)  
declines and is thus suggested to play a role in 
age related cognitive decline. This study examines 
IGF-1 and its relationship with brain activation   
and performance on executive function task in 
healthy older adults.  
Key words: Insulin Like Growth Factor-1, IGF-1, 
oddball paradigm, executive function, 
electroencephalography , older adults 
 
	  

Talk	  #308	  
Times of Stress: The Circadian Regenerative 
Response 
	  
Abrial Cooke 
	  
University of Windsor 
	  
The Earth’s rotation causes constant 24 hour 
changes in light and dark, known as the photoperiod. 
Animals coordinate their physiology with the 
photoperiod to conserve energy and optimize the 
efficiency of many biological processes. This 24 hour 
regulation is known as a circadian rhythm. A group of 
core genes and transcription factors called the 
circadian clock regulates these 24h rhythms, and 
affects the expression of over 40% of the genome.  
My project will examine how the circadian clock 
regulates healing in the intestinal epithelium. I 
hypothesize that healing stress responses exhibit 
circadian rhythms. This will be elucidated by 
investigating the timing of stress response pathways 
that activate proliferation in the intestinal epithelium. 
Intestinal tissue from mice undergoing 
gastrointestinal syndrome will be sampled at 6 time 
points over a 24h period to determine if the JNK or 
NFkB pathways are rhythmic. The activity of these 
pathways will be assessed by antibody staining for 
the reporters c-JUN and p65,  transcription factors 
that enter the nucleus when signalling occurs. I will 
compare BMAL1+/+ intestines, which have a normal 
circadian clock, to BMAL1-/- mutant intestines, where 
the clock is dysfunctional. This will test whether the 
circadian clock is involved in the healing response. 
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Talk	  #309	  
Ubisol-Q10 Treatment Prevents Substantial 
Memory Loss and Neurodegeneration in a 
Double Transgenic Mouse Model of 
Alzheimer`s Disease 
	  
Nicholas Guilbeault, Jerry Cohen, & Siyaram 
Pandey 
	  
University of Windsor 
	  
Currently, there is no cure for Alzheimer’s disease 
(AD), a neurodegenerative disease that causes 
severe memory deficits. Neurodegeneration 
begins in the hippocampus, a brain region 
responsible for working memory. The Y-maze and 
novel object recognition (NOR) tests are frequently 
used in research however, the novel location / 
novel object recognition (NL/NOR) test was 
developed more recently to evaluate hippocampal-
dependent spatial memory. Studies have shown 
that ubisol-Q10 may be an effective treatment for 
AD. The current study uses a double transgenic 
mouse model of AD to investigate the effects of 
orally-administered ubisol-Q10 (50 µg / mL) on 
tests of long-term and spatial memory using novel 
behavioral tests. Mice were male and between 1 – 
1.5 years of age at the time of testing. Results 
using Repeated Measures ANOVA show that both 
wild type and ubisol-Q10 treated transgenic mice 
perform better on tests of long-term and spatial 
memory compared to untreated transgenic mice. 
Histopathological examinations confirm that ubisol-
Q10 treated transgenic mice contain remarkably 
fewer β-amyloid plaques in the hippocampal and 
cortical regions compared to untreated transgenic 
mice. This study provides evidence to support the 
use of ubisol-Q10 treatment in AD and research 
should continue to investigate the cognitive and 
neurobiological effects of ubisol-Q10. 
	  

Talk	  #310	  
INVESTIGATING THE DEVELOPMENTAL ORIGIN 
OF PM4 NEURONS IN THE DROSOPHILA OPTIC 
LOBE 
	  
Aneeka Hafeez*, Angat Puri, Ishrat Maliha Islam, 
Sabrina Shrestha, Urfa Arain & Ted Erclik 
	  
University of Toronto Mississauga 
	  
The Drosophila optic lobe is an excellent model to 
study the mechanisms that generate diversity in the 
nervous system because of its well-described 
neuroanatomy and the powerful genetic tools 
available in the fly. The medulla, which is the largest 
structure in the optic lobe, is responsible for 
processing colour and motion information. It is 
derived from a neuroepithelial crescent called the 
Outer Proliferation Centre (OPC). The OPC is 
subsequently converted into neuroblasts, which 
divide asymmetrically to generate neurons. Previous 
research has shown that temporal and spatial 
patterning mechanisms generate diversity in the 
neuroblast progeny. Consequently, each of the 70 
neuronal types in the medulla has its own spatial-
temporal address. However, to date, only 5 of these 
70 neuronal types have been mapped 
developmentally to specific spatial-temporal regions.  
Here, I investigate the developmental origin of a 
novel medulla neuron termed Pm4. Pm4 neurons are 
non-columnar in morphology; they send dendrites 
that contact several photoreceptor inputs in the 
medulla. Using genetic and immunohistochemistry 
techniques, I have mapped the origin of Pm4 neurons 
to distinct temporal and spatial regions. Preliminary 
data suggests that in the temporal axis, Pm4 neurons 
are derived from Eyeless-positive neuroblasts. In the 
spatial axis, these neurons are generated from the 
Optix-positive region of the OPC. Future experiments 
will investigate the functional role of the transcription 
factors that are expressed in Pm4 neurons using loss 
of function mutations. Understanding the 
developmental origin of Pm4 neurons will help shed 
light on the genetic mechanisms that drive neuronal 
diversity in the medulla. 
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Talk	  #311	  
Elk (Cervus elaphus) seasonal proximity to a 
railroad with high train collision risk. 
 
Colleen Chan 
 
Laurentian University 
 
Anthropogenic linear infrastructures such as 
railroads, highways, and power corridors have 
numerous negative impacts on wildlife. While road 
ecology has been developed into an important 
branch of ecology, little information is available 
regarding railroads and their potential effects on 
wildlife. Reintroduced into eastern North America 
over the past century, Elk (Cervus elaphus) are 
negatively affected by railroads through train 
collision mortalities. Basic 
research is needed to ensure adequate mitigation 
strategies are developed in 
the future. We examined movements of 12 radio-
collared female elk from a reintroduced population 
in Ontario. Data collected weekly from 2012 until 
2014 was compared on Geographical Information 
System software to determine if elk displayed 
seasonal or annual differences in proximity to a 
railroad associated with high 
collision mortality rates. We found that winter, in all 
years, elk were significantly closer to the railroad 
than in other seasons. We also found that years 
with greater snow depth, elk were closer to the 
railroad. Railroads likely offer a travel corridor with 
minimal snow depths, which may result in 
decreased energy expenditure for elk. This study 
serves as a preliminary basis for a 
better understanding of the seasonal responses of 
elk, which will assist in management and 
conservation strategies. 
	  

Talk	  #312	  
Effects of a lifetime probiotic supplement on life-
history features and aging in the house cricket, 
Acheta domesticus 
	  
Thilini Delungahawatta, Dawn Bowdish, C. David 
Rollo 
	  
McMaster University 
 
Changes in gut microbial composition and function 
contribute to key pathological features associated 
with aging, including sustained inflammation and free 
radical damage. Probiotic dietary supplements 
provide a potential therapeutic intervention to offset 
age-related pathologies by restoring microbial 
balance. The house cricket, Acheta domesticus, is an 
established model of aging and life-history amenable 
to lifetime studies assessing dietary impacts. This 
study aimed to investigate dose-dependent impacts 
of a lifetime probiotic dietary treatment on the life-
history features of the cricket. It was hypothesized 
that lifetime probiotic administration would enhance 
cricket survival and promote life extension, 
presumably by maintaining healthy gut microbial 
composition into old age. Survival and growth and 
maturation rates were assessed in crickets reared on 
a low-dose (LP) and high-dose (HP) probiotic 
treatment. LP crickets displayed significantly 
improved survival in comparison to HP and control 
groups. Further, HP crickets exhibited a significantly 
higher growth rate compared to LP and controls and 
significantly greater maturation rate compared to 
controls. These results suggest that probiotic dietary 
interventions may confer life extension by 
counteracting age-related pathologies. Further 
research at the cellular and molecular levels is 
needed to determine the mechanisms of probiotic-
induced life extension. 
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Talk	  #313	  
Examining behavioural syndromes across 
populations of Chinook salmon 
(Oncorhynchus tshawytscha) to screen for 
ideal aquaculture phenotypes 
 
Maya Haidar and Dr. Christina Semeniuk 
 
University of Windsor 
 
Individuals of the same species have been shown 
to differ consistently in their behaviour over time 
and across contexts. These behavioural 
syndromes are a topic of interest to ecologists 
because they have implications for individual 
growth and survival. Research on behavioural 
syndromes between different populations of a 
species can lead to insight on the ecological and 
conservation-related consequences of between-
population variability. Fish behavioural traits can 
be studied across populations as a new approach 
to increase productivity in the booming 
aquaculture industry. In an experimental design 
comprised of 7 domestic-hybrid populations and 
one fully domesticated population of Chinook 
salmon in an aquaculture facility in British 
Columbia, we measured the exploratory behaviour 
and activity of 480 juvenile fish during an open-
field test (OFT). Individual boldness was measured 
as the response to a predator stimulus test (PST), 
time-to-recovery post PST, and time spent in the 
center vs. peripheral during OFT. Overall, fish that 
had high exploration tendencies were also bolder, 
and fish that were highly mobile were more risk-
prone during the OFT. Fish that were faster also 
had significantly higher mass. Population 
differences will furthermore be explored. These 
behavioural correlations have important 
implications for salmon aquaculture where a 
combination of ideal behavioural traits, such as 
intermediate activity levels and low reactivity to 
stressors, can be selected for more efficient fish 
farming. 
	  

Talk	  #314	  
The Affects of Anthropogenic Noise on Foraging 
behaviour of Zebrafish and Cichlids 
	  
Christian Ieraci 
 
University of Windsor 
 
As shipping and underwater construction continue to 
increase in both marine and freshwater habitats, the 
levels of anthropogenic noise have the potential for 
critical impacts on aquatic organisms. Like many 
other organisms, fish rely on acoustic signals to 
survive, helping them detect and capture food 
sources, and avoid predators and find mates. The 
extent to which anthropogenic noise affects fish is 
currently unclear but there is increasing concern on 
the potential noise effects in both natural and 
aquaculture systems. To investigate effects of 
anthropogenic noise, two species of fish, zebrafish 
(Danio rerio) and cichlids (Amantitlania nigrofasciata), 
were exposed to several sound treatments to 
replicate natural and anthropogenic noise, and their 
foraging ability and startle response behaviours 
assessed to determine the affect human generated 
noise has on each individual. As predicted, when the 
zebrafish were exposed to the anthropogenic noise 
treatment they had a reduced foraging success rate 
and an increased startle response rate compared to 
the control and natural sound treatments while there 
was little effect on the cichlids. Knowledge of this 
effect on fish behaviour is essential to maintaining 
fish populations in habitats near civilized areas. 
Further investigation may provide methods for 
increasing fish populations in wild populations as well 
as in fisheries. 
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Talk	  #315	  
The Efficacy of Targeting Cell Cycle Regulators 
in the Treatment of Medulloblastoma 
 
Samer Jassar, Dorota Lubanska, Janice Tubman, 
Indrajit Sinha, Laura Donovan, Michael D. Taylor 
and Lisa A. Porter 
 
University of Windsor 
 
Medulloblastoma (MB) is the most common 
malignant brain tumour diagnosed in children. This 
type of brain tumour is comprised of four molecular 
subgroups: WNT, Sonic Hedgehog (SHH), Group 
3, and Group 4. In our lab, we study a cell cycle 
regulatory protein called Speedy (Spy1) which is 
able to override select cell cycle checkpoints 
thereby providing an avenue for cells to over-
proliferate and become cancerous. It is our 
hypothesis that Spy1 drives specific populations of 
tumour initiating cells in MB and the reduction of 
Spy1 levels will increase sensitivity to synthetic 
CKIs (cyclin-dependent kinase inhibitors). To 
address our hypothesis we have sorted select 
populations of patient-derived MB initiating cells 
and have manipulated levels of Spy1 and/or Cyclin 
E1 using a lentiviral system.  We use a high 
throughput platform where manipulated 
medulloblastoma cells are injected into Zebrafish 
and used to study the effect of specific drugs on 
tumours in vivo.This work will address the role of 
Spy1 and other cyclins on MB aggressiveness and 
response to CKI treatment. The results from our 
study will not only aid in better understanding of 
MB biology and dissecting its molecular drivers, 
but will potentially contribute to improved design of 
therapy regimens. 
	  

Talk	  #316	  
Functional analysis of rare disease genes in 
learning and memory, using Droshophila 
melanogaster as a model organism 
	  
Lyons, T.L., Hegele, R.A., Farhan, S.M.K. and 
Kramer, J.M. 
 
Western University 
 
Intellectual disability (ID) is characterized by impaired 
cognitive function and social skill deficits.  Although 
an estimated 1% of the population suffers from ID, 
the disorder remains vastly misunderstood.  
Recently, the human genes TMTC3 and FSD1 have 
been identifies as being involved in ID.  Here, we 
analyze the function of Drosophila melanogaster 
genes CG4050 and trim9, which are the fly ortholog 
genes of TMTC3 and FSD1, respectively.  RNAi 
technology is used to knockdown the CG4050 or 
trim9 gene, specifically in the learning and memory 
centre of the Drosophila brain, the mushroom body.  
These knockdown flies, as well as control flies, are 
tested for learning and memory using the courtship 
conditioning assay.  This assay compares the 
courtship behaviour of males that have been trained 
not to engage in courtship behaviour to males with no 
prior training.  From this, the reduction of courtship 
behaviour due to training can be calculated and 
provides us with insight to the cognitive function of 
the fly.  By exploring the role of these genes in 
learning and memory, we gain a better understanding 
of the basic biology of these disease gene orthologs, 
which can lead to a better understanding of the 
mechanisms underlying the human condition of ID. 
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Talk	  #317	  
Therapeutic Effects of Sub-symptom Exercise 
Regimen on Progression of Post-Concussive 
Syndrome 
 
Shira Schwartz 
 
Carleton University 
	  
In 2009/10 alone there were over 14, 000 
emergency department visits due to concussions. 
Most individuals recover within a few weeks, but 
20-25% of individuals remain symptomatic for 
much longer. Conventional concussion 
management recommends athletes not return to 
exercise until symptoms are no longer 
exacerbated by physical or cognitive exercise.  
Returning to sport after concussive injury is a topic 
that is highly debated, and literature now suggests 
that complete rest may not be the best solution. 
The objective of our study was to determine 
whether a home sub-symptom exercise regime, 
will have a therapeutic effect on post-concussive 
patients.  Two randomized groups, each with post-
concussive symptoms were evaluated.  Both 
groups performed cognitive evaluations based on 
a standardized protocol in addition to monthly 
treadmill testing.  One group performed an at 
home sub-symptom exercise regimen on a 
stationary bike, while the second group followed 
standard concussion management guidelines.  
Symptom evaluations were performed regularly, 
and objective cognitive progression was 
evaluated. The results from the two groups will be 
compared to asses concussion symptom. The 
results and conclusion from this study hope to 
influence the mindset of clinician with respect to 
returning to play decisions for athletes with post-
concussive syndrome. 
	  

Talk	  #318	  
Exploring a Link Between Spy1 and 
Hepatocellular Carcinoma 
	  
Carlee Stoyanovich, Bre-Anne Fifield and Lisa Porter 
 
University of Windsor 
 
Hepatocellular carcinoma (HCC) is a primary liver 
malignancy, which stems from a variety of lifestyle 
factors and conditions, most commonly cirrhosis and 
advanced fibrosis. These disease states can arise 
from alcoholism, non-alcoholic steatohepatitis 
(NASH) and/or fatty liver disease.  Such conditions 
can elicit liver cell injury, inflammation, oxidative 
damage, and can activate the liver’s regenerative 
processes. Regeneration, especially when continually 
called upon, represents a proliferative process that 
may render patients susceptible to HCC. The cyclin-
like protein Spy1 promotes cell cycle progression and 
drives cell growth during select regenerative 
processes. In studying the role of Spy1 in the 
mammary glands of mice it was found that the male 
Spy1 mice had significantly more primary HCC than 
their littermate controls. To further explore the role of 
Spy1 in HCC, NASH was initiated in wild-type mice 
using a methionine-choline deficient diet. Spy1 levels 
and inflammatory, proliferative and regenerative 
responses in the liver were monitored by analyzing 
gene expression, protein levels, fat accumulation and 
morphological changes. This data will determine the 
physiological processes that correlate with elevated 
Spy1 levels during liver injury and regeneration, 
establishing a causal link in the progression of HCC. 
Future work will determine whether this mechanism 
represents a potential treatment target. 
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Talk	  #319	  
Characterization of the ionomotive enzymes 
Na+/K+-ATPase and V-type H+-ATPase in the 
suspected ionoregulatory organs of larval 
mayfly Hexagenia rigida 
	  
Nowghani, F.1, Jonusaite, S. 1, Watson-Leung, 
T.2, Donini, A. 1, Kelly S.P. 
	  
York University 
 
Little is known about the ionoregulatory physiology 
of the larval mayfly Hexagenia rigida, which 
colonize in the western parts of Lake Erie and 
have been identified as important bioindicators. To 
get an understanding of the fundamental 
ionoregulatory physiology in larval H. rigida, 
hemolymph ion composition and tissue-specific 
activity and localization of the ionomotive enzymes 
Na+/K+-ATPase (NKA) and V-type H+ATPase 
(VA) were examined. NKA and VA are the 
enzymes responsible for energizing ion transport 
in ionoregulatory tissues of animals. Hemolymph 
Na+, Cl- and K+ levels of H. rigida larvae were 
similar to other freshwater (FW) insect larvae 
(~100, 80 and 6 mmol l-1, respectively). NKA and 
VA activity was present in tissues such as the 
alimentary canal, Malpighian tubules and 
abdominal gills. Both enzymes exhibited greater 
activity in the Malpighian tubules and rectum 
compared to other tissues with NKA showing 
higher activity relative to VA. Immunostaining of 
the two enzymes revealed distinct tissue-specific 
staining patterns but in general, VA and NKA 
localized to the apical and basolateral membranes 
of the epithelia, respectively. This study provides 
data on fundamental physiological characteristics 
of ionoregulation in larval mayflies that serve as 
the impetus for further study. 
	  

Talk	  #320	  
DEPURINATION OF HIV-1 REV RNA BY 
POKEWEED ANTIVIRAL PROTEIN 
 
Camille Diaz, Kass Jobst and Katalin Hudak 
 
York University 
 
Pokeweed antiviral protein (PAP), isolated from the 
plant Phytolacca americana, is an N-glycosidase that 
removes purines from RNA through a process called 
depurination. Its canonical substrate is a conserved 
loop structure found in ribosomal RNA. In addition to 
damaging ribosomes, PAP exhibits antiviral activity 
by depurinating some viral RNAs. However, its ability 
to depurinate non-rRNA substrates is less 
characterized and it is unknown how certain RNAs 
are targeted over others. Recent findings from our lab 
show that PAP binds to a stem-loop in HIV-1 Rev 
RNA. Therefore, we wanted to test if the presence of 
a single stem-loop structure would be sufficient to 
draw PAP to luciferase, a previously untargeted RNA. 
The loop of HIV-1 Rev RNA was placed upstream of 
luciferase RNA and depurination was measured 
through aniline treatment and primer extension. Our 
results show that the addition of the Rev loop caused 
luciferase RNA to be depurinated by PAP. 
Furthermore, mutations in the Rev RNA loop affected 
PAP’s ability to depurinate; therefore, this Rev loop 
alone is a sufficient substrate for PAP. This study 
provides insight on the importance of RNA structure 
in PAP target selection and sheds light on the 
mechanism of its antiviral activity. 
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Talk	  #321	  
Characterizing the periplasmic α-helix carbonic 
anhydrase EcaA 
 
Justine Moreno Endaya; Dr. George Espie; 
Maryam Moazami-Goudarzi 
 
University of Toronto Mississauga 
 
EcaA is a putative α-type carbonic anhydrase (CA) 
expressed in the periplasm of the cyanobacterium 
Synechococcus PCC 7942. The protein is thought 
to maintain chemical equilibrium between 
environmental CO2 and HCO3-, which are then 
transported by other proteins into the cytoplasm 
for use in photosynthesis. Although sequence 
analysis has shown that the ecaA gene encodes 
an α-CA-like domain and a TAT translocation 
signal peptide, periplasmic CA activity has not 
been detected and recombinantly expressed EcaA 
appears to lack CA activity. 
 
In this study, we transformed E.coli with several 
expression plasmids and then tested for the 
physical presence of EcaA in the 
periplasm/cytoplasm and for catalytic activity using 
electrometric and stopped-flow assays. Crude 
E.coli lysate expressing EcaA with and without a 
His6 affinity tag displayed moderate CA activity 
relative to the pET28b null plasmid. In addition, 
extracellular CA activity was found in cells 
harbouring a plasmid encoding a His6 – TAT- 
EcaA protein. CA activity was also found in E.coli 
periplasmic fluid obtained through osmotic shock 
experiments.  Analysis of the periplasmic fluid by 
SDS-PAGE revealed an abundant protein with a 
MW of 26.1kDa, consistent with EcaA and the 
heterologous cleavage of the TAT signal. 
	  

Talk	  #322	  
Investigating the Antagonistic Role of 
Constitutively Activated and Stabilized TAFI(a) on 
Breast Cancer Cell Metastasis 
	  
Mousa Gawanmeh, Zainab Bazzi, Dr. M. Boffa 
 
University of Windsor 
 
Metastasis of a malignant tumor is one of the leading 
causes of death in patients with cancer. The 
plasminogen activation system plays an important 
role in the metastatic process. The conversion of 
plasminogen to plasmin is catalyzed by plasminogen 
binding to its respective plasminogen receptor on the 
cellular surface. Plasmin and matrix-
metalloproteinases (MMPs) facilitate extracellular 
matrix remodelling, consequentially enhancing the 
invasion and migration of cancer cells. Thrombin-
activatable fibrinolysis inhibitor (TAFI), a plasma 
zymogen, plays a pivotal role in decreasing cancer 
cell metastasis once activated. TAFI is activated 
through proteolytic cleavage of an activation domain 
by thrombin, plasmin, or most effectively thrombin in 
complex with thrombomodulin. Thromobomodulin has 
been shown to be expressed in cancer cells and is 
inversely proportional to malignancy. Activated TAFI 
(TAFIa) exerts basic carboxypeptidase activity with 
the capacity to cleave carboxyl-terminal lysine 
residues on plasminogen binding present on the cell-
surface receptors. Importantly, TAFIa is intrinsically 
unstable with a half-life of only 8-15 minutes at body 
temperature. The intrinsic instability and reliance on 
physiological activators regulates the recently 
discovered contribution of TAFIa in a tumor 
microenvironment. Therefore, the construction of a 
stabilized and constitutively activated variant of 
TAFI(a) may represent a novel therapeutic strategy to 
prevent breast cancer cell metastasis. 
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Talk	  #323	  
A study on the effectiveness and value of 
virtual labs as an alternative teaching method. 
	  
Kyle Bactol, Andrew Laursen and Charlotte de 
Araujo 
	  
Ryerson University 
 
A virtual lab can be defined as a lab exercise done 
outside of the physical laboratory. One 
interpretation of this includes partially virtual or 
take-home labs where students are led through 
online video demonstrations while physically 
conducting the experiment with a lab kit. The take-
home lab designed at Ryerson University as an 
alternative option for introductory biology students 
provides an opportunity to address different 
learning styles or needs. These circumstances 
might include: family commitments, employment, 
sports, clubs, relationships, commuting distance or 
time, and preferences for technology that affect 
their overall university experience. Relative 
learning outcomes when choosing between these 
lab formats are determined by examining student 
scores through an analysis of covariance 
(ANCOVA). Student perceptions surrounding 
online learning and driving factors that influence 
potential opting-in or opting-out of the virtual lab 
option are assessed through surveys and 
interviews. In addition to this, institutional 
perceptions are collected by interviewing the 
opinions of program directors and faculty whose 
students are affected by this alternative format. 
Ultimately, researching virtual lab effectiveness as 
an alternative teaching method may create a 
dialogue between curriculum developers and 
institutions to discuss how to implement them as a 
way to enhance the overall student learning 
experience. 
	  

Talk	  #324	  
Student Perceptions and Performances in a 
University of Toronto Mississauga Course with 
Multiple Low Risk Summative Assessments 
	  
Scepanovic, Gordana; Hinic-Frlog, Sanja 
	  
University of Toronto 
	  
As the competition and desire for higher grades 
increases amongst university students, learning and 
understanding of fundamental concepts in content-
heavy courses may be compromised. In order to 
enhance student learning experiences, courses have 
begun implementing low-risk summative 
assessments. This study examines whether the 
overall learning experience in a Human Anatomy and 
Physiology course at the University of Toronto at 
Mississauga (UTM) was improved by introducing 
multiple low-risk summative assessments. The 
number of assessments throughout this course were 
evaluated for their effects on students’ final, 
cumulative performances as well as student 
perceptions about the course and their learning. 
Performance was compared using midterm exam 
scores from 2014-2015, where students had two 
high-weighed summative assessments (term tests) 
prior to the exam, and midterm exam scores from 
2015-2016, where material was distributed and 
tested on five low-weighed term tests prior to the 
exam. It was found that overall the number of 
assessments throughout a year does not affect 
average student midterm exam performance. 
However, midterm exam performance is more 
predictive from multiple low-risk summative 
assessments than from few high-risk summative 
assessments. Additionally, course retention improves 
and the number of Fs on the midterm exam 
decreases when multiple low-risk summative 
assessments are introduced. 
	  



	   58	  

	   	  

Talk	  #325	  
What is the Impact of Community Engaged 
Education on the Development of an 
Undergraduate Student? 
 
Deanne Wah 
	  
McMaster University 
 
Community engagement is a pedagogical method 
that is effective in producing a wide range of 
positive outcomes on student development. It can 
take place in a credit-bearing course, where 
students learn through collaborating with a 
community to produce a reciprocal benefit. The 
present study aims to determine the impact of 
community engagement in a mandatory group-
project in a second-level neuroscience course in 
the Faculty of Science at McMaster University 
(Ontario, Canada). It is predicted that community 
engagement will improve student outcomes in 
academic development and engagement, civic 
engagement, personal development, and 
professional skills. Pre- and post-questionnaires 
using a 5-point Likert agreement scale will be 
administered at the beginning and at the end of 
the course to assess student outcomes across two 
time-points. Findings from this study will guide 
administration of the course for future offerings. 
Additionally, this study will provide information for 
which further lines of research on community 
engagement within the Faculty of Science can be 
based. 
	  

Talk	  #326	  
Assessing the impact of two-stage learning 
design and collaborative learning on student 
gains in an introductory genetics course 
	  
Fiza Javed, Tamara Kelly and Fiona Rawle 
	  
University of Toronto 
	  
Active learning involves inclusion of techniques in a 
classroom environment that allow students to take 
control of their own learning. There is a great deal of 
literature on the utility of collaborative learning and 
two-stage testing in classrooms, especially in the 
sciences, but no reports on the impact of this method 
of learning in genetics. Given that genetics courses 
have large problem solving components, 
collaborative learning approaches have the potential 
to be effective in increasing student learning gains, 
and perhaps increasing student engagement. A 
second year introductory genetics course was 
redesigned to incorporate peer-instruction, 
collaborative learning, and two-stage testing. The 400 
students enrolled in the course attended regular 
lectures and participated in lecture activities involving 
iclicker questions, peer-instruction, collaborative 
learning tutorials and two-stage testing. Regular 
grading practices including quizzes, tutorial 
assignments, midterms as well as pre/post and 
collaborative tests were analyzed to determine if the 
course structure is associated with increased student 
engagement and better learning gains. Collaborative 
tests allow students to take an individual exam and 
immediately after take a group exam providing them 
an opportunity of immediate feedback and discussion 
with peers that would otherwise be held outside the 
classroom. Student feedback through a student 
perspective survey was also assessed to determine 
enjoyability and provide a learner’s perspective on an 
unconventional style of teaching. Increased 
understanding of how active learning can enhance 
student enjoyment and learning can provide an 
opportunity to develop better teaching strategies to 
create an engaging classroom that fosters long-term 
learning and retention. 
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Talk	  #327	  
EYEBROW STRIPE SIZE AND HONEST 
SIGNALLING IN MALE AND FEMALE 
SAVANNAH SPARROWS, PASSERCULUS 
SANDWICHENSIS 
	  
Joury Sherghin*, Amy E. M. Newman, D. Ryan 
Norris, Daniel J. Mennill, Stephanie M. Doucet 
	  
University of Windsor 
	  
In birds, sexual selection can drive the evolution of 
elaborate plumage traits. According to honest 
signalling models, male traits can potentially reveal 
aspects of male quality and may be important in 
female mate choice. Particularly, carotenoid 
pigments fulfill important physiological functions 
and may be limiting in birds, such that only high-
quality individuals can afford to use them 
extensively as plumage ornaments. While 
ornamental plumage is most commonly found in 
males, in some species both males and females 
are ornamented. The yellow eyebrow stripe in 
male and female Savannah Sparrows 
(Passerculus sandwichensis) results from diet-
derived carotenoid pigments. The objective of this 
study was to investigate whether the eyebrow 
stripe acts as an honest signal of quality by 
examining the relationship between patch size, 
age, individual condition, and reproductive 
success in both sexes. We used scaled digital 
photographs of Savannah Sparrows taken over 
two consecutive years to measure patch size in 
each individual. Additionally, we collected 
morphological and reproductive success data as 
indices of individual quality. Preliminary analyses 
reveal that patch size is larger in females and 
younger individuals, contrary to patterns typical in 
most species. Our findings will contribute to our 
understanding of the evolution of carotenoid-based 
ornaments in mutually-ornamented species. 
	  

Talk	  #328	  
Does female experience influence preferred mate 
choice? A test with Drosophila melanogaster 
	  
Calla Raymond 
	  
Wilfrid Laurier University 
	  
Inter-sexual selection arises when females mate non-
randomly, choosing to mate with some males instead 
of others. Rather than being unanimous in their 
preferences, females often exhibit individual variation 
– the source of which is largely unknown. Some of 
this variation may come from individual differences in 
mating experience and exposure to potential mates. 
If females learn about the types of mates in their 
environment from the males they encounter early in 
their adulthood, then they may behave differently 
depending on the numbers and/or phenotypes of 
males they encountered. This could have 
consequences for their later-life behaviors, and their 
post-copulatory investment experiences. Here, using 
the fruit-fly, Drosophila melanogaster, we examine 
this possibility by manipulating females early-life 
exposure to males, and measuring her choosiness 
and subsequent fitness. We found that previous male 
experience did not alter mating behavior when 
exposed to a male 24 hours later, but did alter the 
maternal investment of the mother in terms of 
number of and size of eggs. Females with pervious 
male experience invested less into their offspring 
production when compared to naïve females. These 
results are consistent with the hypothesis of mating 
assurance, but also raise new queries into the factors 
that shape female perception of male quality. 
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Talk	  #329	  
Experimental test of the role of condition-
dependency in female mate choice, and its 
impact on the operation of sexual selection 
	  
Bailey Cole and Tristan Long 
	  
Wilfrid Laurier University 
	  
Inter-sexual selection typically involves females 
choosing mates non-randomly based on the 
potential of gaining either direct (e.g. resources, 
parenting effort and/or protection) or indirect 
benefits (e.g. increased offspring survivorship 
and/or fitness). It is well understood that 
physiological “condition” can play a large role in 
shaping the expression of a male’s display traits, 
yet little is known about whether female mate 
choice (which can be a costly undertaking) is also 
condition dependent. We examined how 
choosiness varies with the females’ conditions, 
and whether this had any impact on their direct or 
indirect fitness. Using two populations (IV and 
LHm) of fruit flies (Drosophila melanogaster), we 
manipulated the larval developmental conditions 
experienced by the females, as well as whether or 
not they had the opportunity to choose their mates. 
We measured mating latency, offspring survival, 
and offspring fitness in order to quantify female 
choosiness and the magnitude of the direct and/or 
indirect benefits gained by the females. While we 
did not find any evidence indicating that female 
mate choice is condition dependent, the 
experiment revealed that sexual selection plays a 
large role in individual fitness variation in D. 
melanogaster populations. 
	  

Talk	  #330	  
Potential genetic benefits of multiple mating in 
Chinook salmon 
	  
Madison Lucas (1) 
Jason Lewis (1) 
Trevor E. Pitcher (1,2) 
	  
University of Windsor 
	  
Polyandry, the act of mating with multiple partners in 
a single reproductive event, is a common breeding 
practice that has evolved in nature. The evolution of 
multiple mating systems occurs for one of two 
reasons: the female profits directly through material 
benefits, or the female profits indirectly through 
genetic benefits. Chinook salmon (Oncorhynchus 
tshawytscha) are a prime example of a polyandrous 
species. They are external fertilizers who participate 
in a non-resource based mating system, meaning 
males only provide sperm and thus, no material 
benefits. This study tested whether or not female 
Chinook salmon gained genetic benefits through 
multiple mates by determining the variation in 
hatching success and survivorship between 
monandrous and polyandrous crosses. We 
performed twenty replicate crosses (one female with 
three males) using a split-clutch in vitro fertilization 
experiment. Eggs were incubated until they reached 
the eyed stage, upon which time hatching success 
was determined. Eleven of the initial twenty crosses 
were moved to a hatchery where survivorship was 
measured after 52 days. Preliminary data suggests 
that hatching success was significantly greater in 
polyandrous crosses when compared to monandrous 
crosses, suggesting that females obtain genetic 
benefits through multiple mating systems. No 
significant difference in survivorship was found. 
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Talk	  #400	  
Neuroplastic changes in the young Chinook 
salmon during rapid changes in environment 
	  
Katharina Garland*, Daniel D. Heath, and Kyle W. 
Wellband  
 
*presenting author 
	  
University of Windsor 
	  
Understanding neuroplasticity is critical to our 
understanding of how the brain responds to 
change.  Chinook salmon undergo an amazing 
shift in environment as they migrate towards the 
sea and transition from fresh water to salt water. 
They undergo many physiological changes during 
this time and experience novel environmental 
stimuli and it is likely that their brain function also 
changes as the salmon rapidly adapt to the new 
environment. Chinook salmon smolts (saltwater 
adapted) are thus at a crucial stage of 
development to examine the changes in their 
brains that occurred to prepare them for the 
migration that may be a direct result of neural 
plasticity. This study examined the differences in 
gene transcription between the brains of fry and 
smolts and between a farmed and wild population 
who have undergone a salt-water challenge. The 
relative expression levels of eleven genes involved 
in neural plasticity was measured using real-time 
quantitative PCR. We identified two genes, GAP43 
and NDF1, as having significantly higher gene 
transcription in smolts, indicative of a higher level 
of neural remodulation. Our results suggest that 
smolts have an increased neuroplastic potential 
and highlight the import role these genes may play 
in both smoltification as well as neural plasticity. 
	  

Talk	  #401	  
The effect of rearing temperature on juvenile 
survival and growth metrics in Atlantic salmon 
(Salmo salar) 
	  
Christian Therrien, Yolanda Morbey, Bryan Neff 
	  
Western University 
	  
Atlantic salmon were extirpated from Lake Ontario 
partly due to increases in tributary temperatures and 
current reintroduction attempts are hampered by 
further temperature increases due to climate change. 
Juvenile salmon are extremely sensitive to 
temperature, with high temperatures leading to 
increased mortality but faster growth. Here, we 
performed a hatchery study, where juveniles were 
exposed to a control, intermediate and high 
temperature treatment, in order to see how the Lake 
Saint Jean and Sebago Lake populations, the two 
candidate populations for reintroduction, fared at high 
incubation temperatures. Fish from both populations 
had the highest survival rates during the egg stage at 
the control temperature, followed by the intermediate 
temperature. No fish survived in the high temperature 
treatment. There was no difference in survival 
between populations during the egg stage but the 
Lake Saint Jean population had a higher survival rate 
during the alevin stage. 
Alevin reared at the intermediate temperature from 
both populations were smaller than those raised at 
the control temperature. The lower survival rates and 
smaller fish size at higher temperatures may indicate 
Atlantic salmon could have difficulty responding to 
climate change and reintroduction attempts may 
prove unfruitful 
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Talk	  #402	  
Insights  on sperm morphometry variation in 
Peacock bass, Cichla monoculus 
	  
Tecle Djame, Mery Martinez 
	  
Laurentian University 
	  
Cichla monoculus (Agassiz, 1831), a species 
largely distributed in South America displays an 
extended reproductive season lasting 6 months 
and coordinated with the raining season.  There 
are few studies looking at the reproduction on 
females during breeding season but very little 
have been made on males.  The aim of this 
research is to provide some baseline information 
regarding male reproductive traits.  Specifically, I 
was interested on looking at sperm morphology 
and sperm swimming performance related to fish 
condition.  Samples were collected from 2 sites in 
Lake Gatún Panama: Isla de los monos, and from 
an island across Barro Colorado Island.  Fish traits 
were measured: total weight (± 0.01 g), total length 
and the standard length (± 0.1 cm).  Immediately 
after euthanasia, the male’s gonads were 
extracted and individually weighed (± 0.0001 g).  
Using histological preparations of sperm, different 
traits were measured: sperm head height; sperm 
head width and flagellum length.  Sperm motility 
was recorded separately for each fish.  No 
significant variation was found on any of the fish 
morphological traits (P>0.05), and the sperm traits 
measured (P= 0.068).  There is an important 
decay of sperm swimming performance through 
time.  Future studies on Cichla monoculus should 
consider the sample’s size. 
	  

Talk	  #403	  
Embryonic development of lake whitefish 
(Coregonus clupeaformis) eggs incubated within 
a cobble substrate experiencing both natural and 
induced temperature fluctuations. 
	  
Eric Clancy, Christopher Thome, John M. Gunn, 
Douglas R. Boreham 
	  
Laurentian University 
	  
Fish embryonic development is affected by both 
constant and fluctuating incubation temperatures 
showing differences in hatch-times and energetic 
costs within tolerance ranges. Once-through cooling 
systems from nuclear power plants have shown 
increased water temperatures and fluctuations near 
discharge sites where fish may spawn. There is 
limited research into temperatures within lake-bottom 
substrates in which embryos become lodged and 
develop. A flume was constructed so that a constant 
intake of lake water could be used to incubate lake 
whitefish (Coregonus clupeaformis) embryos within 
chambers in both the flowing water and a lowered 
box containing a cobble substrate. Data loggers 
accompanying the chambers were used to collect 
temperature data. Two experiments were performed 
examining temperature fluctuations within the cobble 
following both acute and longer heat shocks of 
temperatures 3, 6, 9, 12, and 15oC above the flowing 
temperature. Two experiments were then performed 
on embryonic development and temperature 
differences within the cobble, the first having 
embryos incubated for one month where temperature 
fluctuations occurred due to natural lake temperature 
fluctuations and the second being due to heat shocks 
performed twice weekly. The temperature fluctuation 
experiments showed reduced fluctuations within the 
cobble.  Current analyses on embryonic development 
and associated temperatures will be presented. 
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Talk	  #404	  
Can we save populations one turtle at a time? 
 
Kennedy, M. Q., G. N. Hughes, J. D.  Litzgus. 
 
Laurentian University 
	  
The goal of wildlife rehabilitation is to return 
unhealthy or injured individuals to their native 
home ranges such that they no longer require 
human assistance for survival, and can assimilate 
into the already established population. Our 
project sought to investigate the success of 
rehabilitation on snapping turtles (Chelydra 
serpentina), a species of Special Concern in 
Canada. Five snapping turtles from the Wild at 
Heart Animal Refuge Centre in Lively, Ontario 
were released after rehabilitation, and their body 
condition and spatial ecology monitored using 
radio telemetry. Body condition was quantified 
based on the residuals of a regression of body 
size (carapace length) on body mass for each 
turtle; positive residuals indicate good condition 
whereas negative residuals indicate poor 
condition. Mean body condition of the 5 
rehabilitated turtles did not differ from that of 45 
wild snapping turtles. Spatial ecology was 
quantified as size of home range during the 2015 
active season. The home range sizes of 3 radio-
tagged rehabilitated turtles were significantly 
smaller than those of 11 radio-tagged wild 
snapping turtles. These data can provide important 
information on the success of rehabilitation on 
freshwater turtles as we consider more 
conservation techniques to counteract declining 
populations. 
	  

Talk	  #405	  
Birds versus Glass Windows: Monitoring Bird-
Window Collisions at the University Of Toronto 
Mississauga Campus 
	  
Farah Qaiser, Sanja Hinic-Frlog, Linda Kohn 
	  
University Of Toronto Mississauga 
	  
Birds face several human-related threats in urban 
areas – a major one being mortality from bird-window 
collisions (BWCs). The purpose of this study was to 
assess whether BWCs demonstrate a significant 
problem at the Communication, Culture & Information 
Technology corridor to the Hazel McCallion 
Academic Learning Centre at the University of 
Toronto Mississauga, and to aid in the development 
of conservation efforts to reduce such collisions. 
From 22nd April to 17th August 2015, BWCs were 
assessed by carrying out two daily site surveys, for 
five consecutive days per week, over a four-month 
period. Bird carcasses were photographed, tagged, 
identified and sexed. A total of 168 site visits were 
conducted, where where a total of five BWCs were 
recorded during these visits. Additionally, five 
carcasses were found outside of the study site. All 
collected carcasses collected were non-threatened 
species. Based on our season’s results, we 
recommend replicating the study for at least two 
more years (i.e. four consecutive fall and spring 
migratory periods) across an increased number of 
campus sites, conducting a FLAP BirdSafe building 
risk assessment and implementing bird-friendly 
features into existing and new campus buildings (i.e. 
the reduction of light pollution at low light conditions 
and use of and applying visual markers on windows)., 
such as patterned glass, decals and grilles). 
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Talk	  #406	  
The Effects of Stimulus Parameters on the 
Auditory Brainstem Response of Carassius 
auratus 
	  
Snyder, J.R. and Higgs, D.M. 
	  
University of Windsor 
	  
Whole brain responses to sound are easily 
measured through auditory evoked potentials 
(AEP) but it is not always clear how differences in 
sound, or even environmental, parameters can 
affect whole brain responses.  The effects of 
varying parameters is especially unclear in fish 
studies, the majority of which expose fish to 
relatively simple sound types and then try to 
extrapolate to natural conditions despite some 
differences, even including water temperature. The 
current study investigated AEPs in goldfish 
(Carassius auratus). Sounds of different durations 
were played to study the effect of duration on AEP 
latency since other vertebrates show a link 
between duration and latency of response. 
Additionally, the effects of water temperature were 
examined by comparing auditory thresholds at two 
temperatures. Longer sound durations increased 
AEP latency in goldfish and we hypothesize a 
positive relationship between water temperature 
and threshold, although these latter results are still 
in progress. This study provides insight to the 
impact of environmental factors on fish hearing 
and contributes to the continued application of fish 
acoustic systems as models of human hearing. 
	   	  

Talk	  #407	  
Does camera presence affect Arctic-breeding 
shorebird nest survival: a validation study for 
camera monitoring 
	  
	  
Kevin Young, Lisa Kennedy, Paul Smith, Erica Nol 
	  
Trent University 
	  
Nest monitoring often incorporates the use of 
cameras to observe events at nest sites. The 
presence of a camera near a nest may impose an 
observer effect on the nest, potentially influencing 
data collected. I evaluated the impact of camera 
presence on the depredation rate of artificial nests 
placed throughout the late nesting period in 2015 
within two habitat types in the East Bay Migratory 
Bird Sanctuary, Southampton Island, NU. Artificial 
nests were placed such that they resembled those of 
shorebirds that commonly nest in the area. 
Differences in depredation rates between real and 
artificial nests may be attributed to lower 
concealment of nests, conspicuousness of eggs due 
to coloration, and in temporal variation of alternative 
prey abundance. Artificial nests placed with cameras 
did not have different failure rates than artificial nests 
placed without cameras. Failure rate of artificial nests 
was dependent on habitat type and placement date. 
Artificial nests placed in sedge meadow habitats 
failed more quickly than did artificial nests placed in 
intertidal habitat later in the season. The apparent 
periodicity of predator success in finding nests within 
intertidal habitats does not interact with camera 
presence, further supporting previous endorsements 
of camera use as an effective research tool. 
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Talk	  #408	  
Cortisol response of the round goby 
(Neogobious melanostomus) when exposed to 
predator cues. 
	  
Sweetha Sharan Robin Samuel 
Ken Drouillard 
Oliver Love 
	  
University of Windsor 
	  
The round goby (Neogobius melanostomus) is an 
invasive fish that has overpopulated the Great 
Lakes and serves as a major trophic transfer step 
for sediment associated contaminants. It is a major 
forage fish for many non-native and native fish in 
the Great Lakes. Fish that are chronically stressed 
tend to have higher annual energy budgets and 
respiration rates as well as exhibit certain 
behavioural modifications which can cause an 
increase in predator foraging costs. By exposing 
an invasive fish that is crucial to the food web to 
predator cues, an analysis on the stress response 
can be determined. In an experimental design 
consisting of 6 experimental and 6 control tanks, 
with 3 round gobies in each tank, predator-induced 
water from yellow perch (Perca flavescens) will be 
re-circulated in the experimental tanks. At 6 
different time intervals, the gobies in both the 
experimental and control tanks will be blood 
sampled for cortisol. It is predicted that the 
experimental fish will have higher cortisol levels in 
their blood than the control group. It is also 
predicted that as the time intervals increase 
between sampling, so will the cortisol levels within 
the blood. 
	  

Talk	  #409	  
A Model of Coral Bleaching for the Order 
Corallimorpharia 
	  
Zachary Millar, Paige Vroom, Dr. Elizabeth Boulding, 
Dr. John Lumsden 
	  
University of Guelph 
	  
Coral bleaching is described as the disruption in the 
relationship between the coral host and the symbiotic 
zooxanthellae, resulting in zooxanthellae expulsion or 
symbiophagy. A variety of factors, including light 
intensity and temperature, can cause coral bleaching. 
We hypothesized that Corallimorpharians exposed to 
increased photosynthetically active radiation (PAR) or 
increased temperature (34°C), or both, would bleach. 
Bleaching was determined by zooxanthellae density 
measurements using a hemocytometer. Photographs 
were taken for surface area measurements (ImageJ). 
In the light-only experiment, coral polyps were 
exposed to an average PAR of 350 and tissues were 
sampled every two days over a 10-day exposure. 
Significantly (P-value, 0.021) more bleached 
zooxanthellae cells were found in treatment samples 
compared to controls. Polyps exposed to high light 
demonstrated a rapid increase (day 2) in surface 
area, and then decreased to pre-treatment size. 
Overall, these results demonstrate that light intensity 
has an effect on Corallimorpharia polyps. This 
provides insight into the zooxanthellae-host 
relationship and under what conditions negative 
responses can be observed. Further research on 
temperature effects will be explored and in 
combination with increased light intensity, mimicking 
conditions associated with bleaching in the natural 
environment. 
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Talk	  #410	  
Is Bank Swallow (Riparia riparia) reproduction 
associated with peak insect abundance? 
	  
Andrew Beauchamp 
	  
Trent University 
	  
Numerous species of birds in North America 
exhibit declining population trends, with many 
aerial insectivores exhibiting a significant declining 
trend in recent decades. One theory behind this 
decline is a mismatch between the peak of 
resources abundance used to provision the young 
during reproduction, and the peak of nestling 
energetic demands. This mismatch has been 
attributed to warmer temperatures which cause 
shifts in resource phenology on the breeding 
grounds of migratory birds. This study examined 
the trends in insect biomass during the Bank 
Swallow (Riparia riparia) reproductive season at 
both lakeshore and aggregate pit colonies to 
determine whether the underlying assumption of a 
peak if food abundance was met for this species. 
Flying insect biomass was monitored and swallow 
breeding phenology was tracked during the 
reproductive season. Lakeshore sites had greater 
available biomass than aggregate pit colonies. 
Biomass at lakeshore colonies peaked in early 
May before swallows had laid eggs, followed by a 
drop around the start of June with a steady 
increase until the conclusion of the breeding 
season. Insect biomass in aggregate colonies did 
not peak, but remained relatively stable between 
the start and end of the study. These results 
support mixed conclusions regarding the mismatch 
hypothesis. 
	  

Talk	  #411	  
Impact of Marine Protected Areas on the 
Abundance and Distribution of the Mustard Hill 
Coral (Porites Asteroides) in Grenada 
	  
Ryan Eagleson, Ryan Horricks, Dr. Elizabeth 
Boulding, Dr. john Lumsden 
	  
University of Guelph 
 
Many prominent species of reef-building Scleractinian 
corals have been in severe decline in the Caribbean 
over the last several decades.  The mustard hill coral 
(Porites asteroides) has been observed by the 
International Union for the Conservation of Nature to 
be found in areas of high nutrient concentrations 
along with disturbed and newly available areas of 
reef habitat. On the leeward coast of Grenada a total 
of four sites, each with four 30m transects, were 
photographed at 0.5m intervals. Two of the sites 
were in a marine protected area (MPA) and the other 
two were not.  The study hypothesized that Porites 
asteroides colonies will be larger and more abundant 
inside MPAs due to their ability to rapidly occupy new 
habitats and all individual colonies within the 
transects were counted and measured. We also 
hypothesized that as colonies  
increase in size they become less circular due to the 
decreasing risk of upheaval with age.  The analysis to 
date has shown that the abundance (p-value: -
6.52317E-08) and surface area (p-value: 1.63374E-
10) of Porites asteroides is significantly higher in 
MPAs than in a non-MPAs and that there is a slightly 
negative observed correlation between colony size 
and circularity. 
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Talk	  #412	  
The effect of statins on the production of ATP 
via oxidative phosphorylation in pancreatic 
insulin secreting MIN6 clonal cells. 
	  
Maansi Malhotra, Christopher Perry, Robert 
Tsushima 
	  
York University 
 
 
Background: Mitochondria are vital for 
synthesizing ATP through oxidative 
phosphorylation, which is required to maintain cell 
viability and cellular processes. In pancreatic beta 
cells, ATP is an important factor for regulating 
insulin secretion. Cholesterol synthesis can be 
reduced by inhibiting 3-hydroxy-3-methyl-glutaryl-
Coenzyme A (HMG-CoA) reductase, the rate 
limiting enzyme, with statins. Statins are effective 
in the treatment of cardiovascular disease, but 
they are associated with an increased risk of 
diabetes. Inhibition of cholesterol synthesis impairs 
ATP production in skeletal muscle, however less is 
known about how this pathway controls oxidative 
phosphorylation in beta cells. Objective: The 
purpose of my study is to investigate the impact of 
inhibiting the cholesterol synthesis pathway via 
HMG CoA reductase inhibitors on mitochondrial 
ATP production in pancreatic beta cells. Methods 
and Results: A significant reduction in glucose-
stimulated insulin secretion by statins (fluvastatin, 
pravastatin and atorvastatin) was observed 
compared to control in the clonal beta cell line, 
MIN6 cells. Mitochondrial O2 respiration was 
measured using Oroboros high resolution 
respirometer from MIN6 clonal beta-cells treated in 
the absence or presence of statins (fluvastatin, 
pravastatin and atorvastatin) under direct, acute (2 
h) or chronic (48 h) periods. There were no 
significant reductions in any of the treatment 
groups compared to the control. However, during 
the chronic treatment, cells treated with 
atorvastatin increased mitochondrial respiration by 
~ 45-51% when compared to cells treated with 
pravastatin and fluvastatin. Flow cytometry 
measurements showed no significant change in 
the viability of the treated cells. Conclusion: Statin 
induces decreased insulin secretion in pancreatic 
beta cells. However, in this study mitochondrial 
dysfunction did not appear to be implicated in this 
effect. 
	  

Talk	  #413	  
The role of NADPH oxidases and reactive oxygen 
species in F9 cell differentiation to parietal 
endoderm 
	  
Danielle Spice 
	  
Western University 
	  
F9 teratocarcinoma cells are used as an in vitro 
model for extraembryonic endoderm (XEN) 
differentiation. F9 cells treated with retinoic acid (RA) 
differentiate towards a primitive endoderm (PrE) 
lineage, while subsequent treatment with dibutyryl-
cAMP induces PrE towards parietal endoderm (PE). 
Transitioning from the inner cell mass to PrE requires 
activation of canonical Wnt/β-catenin signaling and 
reactive oxygen species (ROS). Previous data show 
an increase in expression of the NADPH oxidase 
(Nox) gene family after treating F9 cells with RA. The 
ROS generated by NOX proteins plays a vital role in 
the regulation of canonical Wnt/β-catenin signaling 
through the redox-sensitive protein Nucleoredoxin. 
The expression profile of Nox genes and the role they 
play in regulating canonical Wnt/β-catenin signaling 
in the differentiation from PrE to PE remains 
unknown. In this study, qRT-PCR showed a decrease 
in Nox1-4 expression after differentiation to PE. In 
contrast to the qRT-PCR data, H2DCFDA stain 
(cytosolic ROS stain) showed a sustained level of 
ROS after F9 cell differentiation to PE. In addition, 
chemically quenching ROS using the antioxidant N-
acetylcystiene showed only a partial inhibition of PE 
formation. These results provide new insights into 
XEN differentiation and the role of NOX proteins and 
ROS in PE formation 
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Talk	  #414	  
The effect of sodium salicylate on the level of 
GABA(B) receptor subunits in rat amygdala 
	  
Jeff Aguilar, Basma Alyashae, Fareeha Ashraf, 
Huiming Zhang 
	  
University of Windsor 
	  
Tinnitus, a phantom auditory sensation, affects the 
quality of life of many people in the general 
population. Tinnitus inducers include sodium 
salicylate (SS), an anti-inflammatory drug. SS 
causes neurobiological changes not only in 
auditory structures but also in other structures 
such as the amygdala. It is generally believed that 
neurobiological changes leading to tinnitus causes 
reduction in inhibition. We have previously 
revealed that SS applied systemically reduces the 
level of subunits of the type-B gamma-
aminobutyric acid receptor (GABA(B) receptor) in 
the auditory midbrain. Such a reduction in 
inhibitory neurotransmitter receptor may be 
implicated in tinnitus. As the receptor has also 
been found in the amygdala, we hypothesize that 
SS can reduce the level of the receptor in this 
limbic structure. In this study, we used the rat as a 
model system and conducted 
immunohistochemical experiments to test our 
hypothesis. Male wistar rats were injected with a 
single dose of SS (i.p., 250 mg/kg). Tissues of 
amygdala were obtained three hours following the 
injection. Preliminary results suggests that the 
drug reduces the level of GABA(B) receptor 
subunits in the amygdala. These results are 
important for understanding effects of SS on 
hearing as well as other brain functions including 
emotions. 
	  

Talk	  #415	  
Investigating the role of Hydrogen sulfide in the 
regulation of Glucagon-Like Peptide-1 
	  
Author: Nancy Fynn-Sackey 
Supervisor: (Dr. Jeff Gagnon) 
	  
Laurentian University 
	  
Obesity is associated with altered production and 
function of gastrointestinal (GI) hormones. Glucagon-
like peptide-1 (GLP-1) is a GI hormone produced in 
the enteroendocrine cells in the colon after a meal is 
consumed. It plays important roles in enhancing 
glucose-stimulated insulin secretion and supressing 
appetite; however, its secretion is altered during 
obesity. The GI tract is also home to a variety of 
microorganisms that are similarly known to be altered 
during obesity. One member of this group are the 
sulfate reducing bacteria that produce Hydrogen 
sulfide (H2S). Recent work has shown that H2S 
levels are increased during the development of 
obesity. While H2S has previously been shown to 
regulate other metabolic hormones including insulin 
secretion in the pancreas, very little is known on the 
potential role for H2S in the regulation of GLP-1. The 
purpose of my study was to examine the direct 
effects of H2S on GLP-1 secretion. This was 
examined using the GLP-1 secreting GLUTag cell 
line. We demonstrated that two separate H2S donors 
(NaHS and GYY4137) stimulated GLP-1 secretion in 
a dose–dependent manner. This suggests that H2S 
can directly stimulate GLP-1 secretion which may 
have important implications during the development 
of obesity and metabolic disease. 
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Talk	  #416	  
Exposure to low intensity, patterned magnetic 
fields increases survival and proliferation of C. 
elegans 
	  
Quinn Bloskie 
	  
Laurentian University 
	  
It is proposed that electromagnetic field (EMF) 
applications may possess certain benefits to 
organismal ageing. With a short-life span, 
nematodes such as C. elegans serve as a 
powerful model system for studying the molecular 
mechanisms underlying aging and development. 
Approaches in genetic manipulation such as 
caloric restriction and hermetic treatments are 
common; however, to date no published studies 
exists that manipulate longevity with weak, 
patterned EMFs. Mechanisms involved in longevity 
were explored in the nematode (C. elegans) using 
typical antioxidants, catalase and superoxide 
dismutase (SOD) and low intensity and frequency-
modulated EMF patterns known to effect rate of 
proliferation of cancer and stem cells. Groups of 
nematodes were exposed daily to the frequency 
modulated “Thomas” and “Geomagnetic” EMF 
patterns and varying concentrations of superoxide 
dismutase (SOD) and catalase. Cultivated 
populations of C. elegans were monitored for 
population extinction in single variable 
manipulations as well as combination treatments 
of EMF or antioxidants. Initial results of the EMF 
treatment displayed an increased rate (54%) of 
development in the nematodes exposed to the 
Thomas-EMF pattern as compared to sham 
conditions. Thomas-EMF treated worms also 
displayed an increase in life span of up 45% more 
than sham conditions. Preliminary results will be 
presented. 
	  

Talk	  #417	  
Rare Earth Elements - How Toxic Are They?	  
 
Jonathan Ford 
Jim McGeer 
	  
Wilfrid Laurier University 
	  
Rare Earth Elements (REEs) are a group of elements 
which are of growing environmental concern due to 
their usage in green technologies.  Based on 
preliminary studies, thulium (Tm) was the most toxic 
of the rare earth elements with a 96 h LC50 
(concentration inducing 50% mortality) to the 
amphipod Hyalella azteca of 0.01 µg/L (Borgmann et 
al. 2005). The objective of this research was twofold; 
develop an understanding of the aquatic toxicity of 
Tm, and determine the effects of cation competition, 
dissolved organic matter (DOM) and temperature 
toward Tm toxicity. Acute toxicity tests were 
conducted using the standard method provided by 
Environment Canada (EPS 1/RM/33) in a 
reconstituted water test medium at a hardness of 62 
mg CaCO3/L.  A range of temperatures, cation and 
DOM concentrations were compared. Test results 
showed the LC50 of Tm was 280 µg/L (95% 
confidence interval of 192 to 374 µg /L). Additional 
tests showed that protective effects occurred in tests 
with DOM, but did not occur with calcium, 
magnesium or sodium.  In tests completed at lower 
temperatures (15° C), there was delayed toxicity 
compared to tests done at standard temperature (21° 
C). This research is supported by Environment 
Canada, the Ontario MOECC and NSERC with 
contributions from Avalon Rare Metals Inc. 
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Talk	  #418	  
Effect of Eurasian Milfoil on Benthic 
Communities in Damaged Enviroments 
	  
Eric Ireland 
Charles Ramcharan 
Jennifer Babin-Fenske 
	  
Laurentian University 
 
Macrophyte beds form an important habitat for 
benthic invertebrates. The abundance, diversity, 
and composition of the community can depend on 
the macrophytes present. Eurasian Milfoil, 
Myriophyllum spicatum L., is an invasive 
macrophyte to North America that out-competes 
local species. It can form monocultures, changing 
the habitat of benthic invertebrates and has been 
shown to reduce invertebrate diversity and 
abundance where it occurs. In the Sudbury 
Ontario region, many lakes lack fully developed 
macrophyte communities as a result of lingering 
heavy metals and acidity from historic mining 
pollution. Milfoil has invaded a number of Sudbury 
lakes but may provide an alternative habitat for 
benthic invertebrates that were unable to thrive in 
current conditions.  The effect of Eurasian Milfoil 
on benthic invertebrates in Sudbury was examined 
by taking samples in five Sudbury lakes. Sampling 
was done with a hess sampler and filter in 
September-October 2015. Invertebrates were 
identified and counted in each sample, and the 
presence/absence of milfoil was noted.  Although 
Milfoil is a significant problem in many Ontario 
lakes, it may provide an important habitat for the 
aquatic invertebrates of Sudbury. 
	  

Talk	  #419	  
Interaction between chlorpromazine and 
temporally patterned electric shock in 
behavioural response of Dugesia Tigrina 
	  
Victoria Hossack, Trevor Carniello, Dr. Michael A. 
Persinger 
	  
Laurentian University 
	  
Clinical studies have demonstrated increases in 
therapeutic efficacy when electroconvulsive therapy 
(ECT) is administered in conjunction with 
antipsychotic medication in individuals with 
schizophrenia. Measurements for these 
improvements included scales for positive and 
negative symptoms, which the dopaminergic system 
is involved. It is unknown whether the efficacy of ECT 
will be enhanced if it is administered as a complex 
time-varying pattern, an effect observed in research 
with electromagnetic fields.  Planaria (Dugesia 
Tigrina) were subjected to a series of patterned 
electric shocks, including a 7 Hz square wave, or one 
of two frequency modulated patterns. This treatment 
was administered in conjunction with chronic 
exposure to chlorpromazine, a dopamine receptor 
antagonist, typically used to treat schizophrenia. 
Behavioural responses in planaria can be used to 
discriminate between the activation of D1 and D2 
dopamine receptor subtypes. These subtypes differ 
in their affinities and distribution in the human brain, 
and their dysfunctions have been associated with 
both positive and negative symptomatology. 
Identifying the effectiveness of combining 
antipsychotic medication and patterned ECT may 
modulate the antagonism of dopaminergic receptor 
subtypes and lead to individually tailored treatment 
regimes. 
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Talk	  #420	  
How Long Do Frog and Toad Carcasses 
Remain on the Road? 
	  
Mary Balsdon  
Sean Boyle  
David Lesbarrères 
	  
Laurentian University 
	  
Road surveys for amphibians are a commonly 
used and fairly inexpensive method for acquiring 
estimates of species abundance, distribution and 
mortality rates. Despite their frequent use, there 
remains several unresolved issues regarding 
detection biases which must be addressed in order 
to optimize our interpretation of the data. One 
major bias commonly associated with road 
surveys is carcass persistence, or the time which a 
carcass remains on the road after the individual 
has been killed. Factors influencing carcass 
persistence include scavengers, environmental 
variation and species-specific characteristics. 
During daily road mortality surveys in Presqu’ile 
Provincial Park, anuran carcasses were monitored 
from the time of discovery to the time of complete 
disappearance in order to approximate carcass 
persistence. Precipitation was the most influential 
factor on carcass persistence. Scavengers took 
carcasses after days of desiccation in a controlled 
setting, while during daily surveys traffic volume 
was a larger contributing factor to carcass 
persistence. This indicates that traffic volume 
affects scavengers taking carcasses off the road.  
By understanding the importance of various 
factors on the duration of carcass persistence, 
surveys can be designed to produce more reliable 
data, or be corrected for lost accuracy. 
	  

Talk	  #421	  
Effects of Bold and Shy Personalities on Shoaling 
Behaviours Using Agent-Based Modeling 
	  
Nadeen Shaabana, Christina Semeniuk 
	  
University of Windsor 
	  
Different animal personality types have the potential 
to explain group-living behaviours. This study aims to 
distinguish between consistent-personality shoals 
and state-driven behaviours using agent-based 
modeling simulations. Models will simulate episodic 
personality shoals and true personality shoals (all-
bold, all shy and mixed shoals). The shoal dynamics, 
energetic gains and survival from predator attacks 
will be compared for each group type in order to 
distinguish between consistent and episodic 
personalities and identify the optimal group 
composition for energetic gains and survival. It is 
hypothesized that an all-bold shoal with satisfy their 
energetic needs due to their tendency to take risks, 
whereas an all-shy shoal will have higher survival 
rates due to their vigilance and cautiousness under 
predatory conditions. Lastly, it is hypothesized that 
the mixed shoal is the optimal condition in terms of 
survival rates, however the satisfaction of energetic 
needs at the group level is dependent on the ratio of 
bold to shy individuals. Shoals which are led by 
individuals with differing energetic needs will excel in 
their survival rates and satisfaction of energetic 
requirements due to their ability to be more flexible 
under different conditions. The findings from this 
study can provide insight into how human-induced 
rapid environmental change (HIREC) can influence 
optimal group-living behaviours, and subsequent 
survival. 
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Talk	  #422	  
Investigating the galectin expression profile of 
human embryonic kidney (HEK293H) cells 
under varying doses of pharmacological 
endoplasmic reticulum stress inducers 
	  
Teagan Maier-Downing 
	  
Western University 
	  
Galectins, a family of β-galactoside binding 
proteins, have been observed to be differentially 
expressed under cellular stress conditions and 
their role in stress response pathways are 
unknown. Exploring the expression profiles of 
galectins in varying cell lines and stress conditions 
may demonstrate patterns that would indicate a 
common molecular signature in reaction to stress 
stimuli. In the present study, the galectin 
expression profile of human embryonic kidney 
(HEK293H) cells under control and varying doses 
of pharmacological endoplasmic reticulum (ER) 
stress inducers (tunicamycin, thapsigargin and 
brefeldin A) will be examined. The expression of 
all 12 human galectins will be analyzed by 
conventional polymerase chain reaction (PCR). It 
is hypothesized that under ER stress conditions, 
differential expression of the galectin genes will be 
observed as compared to control conditions in 
HEK293H cells. 
	  

Talk	  #423	  
Investigating the Molecular Machinery Involved in 
Phagolysosome Resolution 
	  
Alexander G. Somerville, Monica Dayam, Roberto 
Botelho 
	  
Ryerson University 
	  
Upon encountering a pathogen, macrophages 
internalize and contain this pathogen in an 
intercellular compartment known as the phagosome. 
Following internalization the phagosome 
compartment undergoes maturation involving 
subsequent fusion with early and late endosomes, 
finally fusing with the lysosome creating a 
phagolysosome. Each subsequent fusion with cellular 
compartments effectively lowers the phagosomal pH, 
increasing the activity of degradative enzymes. Upon 
maturation, the phagolysosome is capable of 
degrading internalized material into nutrients that 
must be transported to other compartments of the cell 
in order to be properly utilized. Similarly, specific 
cytosolic hydrolases and transmembrane proteins of 
the phagolysosome must fission off the compartment 
membrane in order to reform lysosomes. It is 
speculated that some forms of pathogens, including 
tuberculosis causing mycobacterium, may have 
developed mechanisms to inhibit phagolysosome 
resolution and constitute a “home” in cells. Although 
the complex process of phagosome maturation is 
well characterized, the specific fission and transport 
events following maturation remain poorly defined. 
We believe that clathrin, a protein that mediates 
endocytosis at the plasma membrane, may have a 
role in the fission events related to the resolution of 
phagolysosomes. Along with clathrin, and in 
agreement with other researchers, the dynamin 
ATPase, which is also involved in endocytosis, is 
suspected to also play a role in phagolysosome 
fission. Preliminary results have shown that the 
inhibition of clathrin causes a decrease in fission 
events from the phagolysosome relative to control. 
Future work will include determining if clathrin 
localizes to phagolysosomes, through the utilization 
of immuno-fluorescence. Along with clathrin, we will 
also be investigating other potential mediators of 
phagolysosome resolution. Overall, this work aims to 
understand the mechanism and delineate key players 
\in phagolysosome resolution. 
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Talk	  #424	  
Generating a plasmid encoding GFP-fusion of 
LYCAT to study phosphoinositide dynamics 
and signalling 
	  
Yasmin Awadeh, Leslie Bone, Roberto Botelho, 
Costin Antonescu 
 
 
Ryerson University 
	  
Phosphoinositides (PIs) play a major role in cell 
physiology, and are implicated in many different 
types of cancers. PIs control membrane trafficking 
and organelle identity. Phosphorylation of the 
inositol head allows inter conversion between 7 
different PI species, each enriched at different 
compartments. PIs have unique composition of 
acyl chains, where by 50-75% are 1-steroyl and 2-
arachidonoyl. How this unique and specific 
acylation controls the function of PIs is poorly 
understood. 
Lysocardiolipin acyltransferase (LYCAT) is an 
enzyme that is responsible for the incorporation of 
a steric acid (18:0) on the sn-1 position of PI. 
Our hypothesis is that LYCAT controls PI acylation 
and is a dynamic phenomenon that takes place at 
multiple cellular locations. 
Our objective is to determine LYCAT dynamics in 
in vitro model, by seamless cloning techniques 
through the addition of a green fluorescent (eGFP) 
tagged to LYCAT cDNA. We have generated a 
LYCAT-eGFP construct and now using fluorescent 
microscopy to determine LYCAT localization 
We expect that these experiments well reveal the 
dynamics property of LYCAT function. 
	  

Talk	  #425	  
Stressing the importance of IRe1 activity in 
chronological aging and polyQ toxicity in Fission 
yest, Schizosaccharomyces pombe 
	  
	  
Sanila Akhtar, Patrick Lajoie, Martin Duennwald, 
Sarah Chadwick 
	  
Western University 
	  
Protein misfolding is the hallmark of many 
neurodegenerative diseases. Huntington’s disease—
an age-related neurodegeneration is caused by toxic 
polyglutamine (polyQ) expansions leading to 
subsequent ER stress. The Unfolded Protein 
Response (UPR) and Endoplasmic Reticulum 
Associated Degradation (ERAD) pathways counter-
act ER stress as shown extensively in yeast and 
mammal models. Ire1, the UPR sensor and regulator 
in yeast functions and regulates ER stress differently 
in fission yeast, S.pombe compared to S. cerevisiae 
and shares UPR regulation similarities to that in 
mammals. My project aims to understand the 
requirement for Ire1 in UPR activation and its 
regulation in chronological aging and adaptation to 
polyQ toxicity in S.pombe. I will carry out 
Chronological lifespan (CLS) and spot assay 
experiments on aged WT and Ire1∆ cells and polyQ 
strains. I will use fluorescence microscopy and 
immunoblotting analysis to assess the role of polyQ 
protein aggregation on ER stress over the span of 6 
months. 
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Talk	  #426	  
Development & Implementation of an 
Intervention in a Genetics Classroom to 
Overcome Antibiotic Misconceptions 
 
Andrea D'Souza 
Fathiya Mohamed  
Jade Atallah 
Fiona Rawle 
	  
University of Toronto Mississauga 
	  
The development of antibiotics revolutionized the 
field of medicine by virtually eradicating numerous 
diseases. However, alongside their benefits, a 
novel cost has manifested. Antibiotic resistance 
(ABR) refers to the rise of bacterial strains that no 
longer respond to drug treatments, increasing the 
risk of outbreaks due to re-emergent diseases. As 
ABR is exacerbated by antibiotic misuse, it is 
essential to promote antibiotic stewardship. 
Undergraduates are a key demographic to 
educate as studies show that they hold an 
alarming number of ABR-related misconceptions.  
Previous research shows that technology-based 
experiential assignments aid students in 
understanding course concepts. This study aimed 
to develop and assess the effectiveness of a 
creative assignment in helping students identify 
and correct their ABR misconceptions. Students 
enrolled in Introductory Genetics at the University 
of Toronto Mississauga were instructed to create 
an animation about an ABR misconception. The 
impact of the intervention on learning will be 
measured using pre-test and post-test 
assessments. The results of this study may shed 
light on the role of such activities in the elimination 
of misconceptions and inform teaching strategies 
in the classroom. Preliminary results and 
animation samples will be explored during this 
presentation. 
	  

Talk	  #427	  
Student Perspectives of Scientific Literacy 
	  
Dr. Fiona Rawle, Narwar Alwash and Joshua Foster 
	  
University of Toronto 
	  
Many of the problems facing society today have 
solutions rooted in sciences. As a result, pedagogical 
strategies aimed at developing a scientifically literate 
citizenry capable of adapting to challenges posed in 
the twenty first century have come to the forefront of 
education reform. Specifically, benefits to having a 
scientifically literate population include: 
improvements in a nation’s economic state, 
increased levels of confidence when participating in 
science daily, promotion of intellectual culture, 
improved awareness of the values of science, and 
improving a citizen’s capacity to influence public 
policy. Despite the merits of scientific literacy, this 
goal has remained largely elusive and is complicated 
by the challenges associated with defining scientific 
literacy, and the complexity of designing a curriculum 
capable of informing it.  
We sought out to establish the relationship between 
student perspectives of scientific literacy, curriculum 
design and pedagogical methods. This study utilized 
qualitative data obtained through pre and post-
student surveys as well as a perspective student 
survey to answer four research questions. First, can 
changes in curriculum influence student perspectives 
of scientific literacy? Second, what common 
misconceptions exist amongst undergraduate biology 
students regarding scientific literacy? Third, how can 
developing information literacy skills assist in 
improving scientific literacy? Fourth to what degree 
are the pedagogical methods employed in BIO152 
effective in creating scientifically literate students? 
This presentation will explore qualitative data 
analysis coding methods and will describe how 
student perspectives on the value of scientific literacy 
change over time. 
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Talk	  #428	  
INITIAL ANALYSIS OF UNDERGRADUATE 
STUDENT MISCONCEPTIONS REGARDING 
ANTIBIOTIC RESISTANCE 
	  
Ammar Hafeez*, Farbod Abolhassani, Fatima 
Atyani, Landi Zhou, Mindy Thuna & Fiona Rawle 
	  
University of Toronto Mississauga 
	  
Antimicrobial resistance has become a serious 
public health concern due to increased worldwide 
prevalence and extensive detrimental effects. One 
major harmful consequence of antibiotic resistance 
is the increased difficulty of treating bacterial 
infections. As a result, patient morbidity and 
mortality increases. Some of the increased 
prevalence of resistance is caused by 
inappropriate and excessive use of antibiotics due 
to misconceptions amongst the general public. 
The aim of the current study was to identify 
undergraduate student misconceptions about 
antibiotic resistance at the University of Toronto 
Mississauga. In order to do so, a preliminary list of 
misconceptions was generated based on 
systematic primary literature searches. Afterwards, 
undergraduate science students were invited to 
complete an online survey containing questions 
that were designed to reveal student 
misconceptions. Overall, antibiotic resistance 
misconceptions are widespread amongst 
undergraduate science students, however biology 
students have fewer misconceptions than non-
biology students. In addition, as the year of study 
increases, the proportion of students with 
misconceptions decreases. This study was also 
able to identify persistent misconceptions that are 
held by students regardless of instruction in 
concepts related to antibiotic resistant bacteria. 
Identifying student misconceptions will help to 
develop pedagogical tools and threshold concepts 
so that the misconceptions can be eliminated. 
	   	  

Talk	  #429	  
Laboratory Instruction Styles: The Effectiveness 
of Lab Intensive Courses in Biology 
	  
Susan He 
	  
McMaster University 
	  
As a first year undergraduate, the lab experience can 
be the deciding factor that sets the path for many 
students whether or not to pursue biology. It was 
hypothesized that students do not gain enough 
confidence towards skills and techniques needed to 
be able to conduct independent lab work after 18 
hours of instruction in first year biology. 
 
The aim of this pedagogical study was to survey the 
impact of laboratory instruction formats from select 
courses in the Department of Biology at McMaster 
University from the perspective of the students 
enrolled in first year Cell and Molecular Biology, 
second year Plant Biology and third year 
Experimental Approaches in Cell Biology.  
 
Student perception on the lab experience, including 
valuable skills and techniques taken away from the 
lab component were gathered anonymously through 
surveys administered at different times during the 
term in order to observe changes and/or 
consistencies in student perspective over time. 
Astonishing trends from the data collected in the 
Spring 2015 and Fall 2015 terms hopefully will force 
faculty and students to rethink student perception of 
laboratory courses. 
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Talk	  #223	  -‐	  Saturday	  PM	  
	  
Expression and dsRNA knockdown of 
aquaporins AaAQP3a and AaAQP3b in the 
Malpighian tubules of the disease vector, 
Aedes aegypti. 
	  
Lidiya Misyura, Andrew Donini 
	  
York University 
 
	  
The mosquito, Aedes aegypti, is the primary 
disease vector for Zika virus, dengue fever, and 
chikungunya. Their larvae reside in hyposmotic 
freshwater habitats, where they are faced with 
excess water influx into their body fluids due to the 
osmotic gradient. To cope with hemolymph 
dilution, Malpighian tubules secrete excess water 
as primary excretory fluid with selective ion 
reabsorption downstream by the rectum. 
Aquaporins are transmembrane channels thought 
to facilitate the transport of water from the 
hemolymph into the lumen of the Malpighian 
tubules. Immunolocalization of Aedes aegypti 
Aquaporin 3a (AaAQP3a) and 3b (AaAQP3b) 
revealed their expression by principal cells of the 
Malpighian tubules. AaAQP3b localized to both the 
apical and basolateral membranes, while 
AaAQP3a was located at the brush border of the 
apical membrane. Larvae were fed dsRNA 
targeting AaAQP3a and AaAQP3b to knockdown 
their expression. As a result of the AaAQP3b 
knockdown, fluid secretion rate of the Malpighian 
tubules decreased. The reduction in fluid secretion 
resulted in lower in vitro K+ and Na+ fluxes. 
Survival of dsRNA treated larvae decreased in 
both AaAQP3a and AaAQP3b groups, giving rise 
to potential targets for mosquito control at the 
larval life stage. 
	   	  

Talk	  #331	  -‐	  Talk	  Sunda	  AM	  -‐	  First	  Session	  
Detection of Natural Selective Pressure and 
Diversity Using SNVs in Classical Laboratory 
Strains, Wild-Derived Strains, and Wild-Caught 
Mus musculus 
	  
Claire Atherton 
 
	  
Western Univserity 
	  
Natural selection changes how organisms function 
over evolutionary time by favouring those organisms 
most genetically suitable to the given environment. 
Individuals living in different environments will have 
different patterns of genetic variation. The genes and 
pathways affected by environmental changes among 
members of the same species are unknown. I 
examined SNV (single nucleotide variant) patterns in 
101 classical laboratory mouse strains, 57 wild-
derived laboratory mouse strains, and 23 wild caught 
mice (Mus musculus) genotyped by The Jackson 
Laboratory using the Mouse Diversity Single 
Nucleotide Polymorphism (SNP) Genotyping Array 
(MDGA). I compared the amount of diversity among 
samples in a cohort and within each organism at 
3748 synonymous (S) and at 1536 non-synonymous 
(N) SNP loci using a modified dN/dS parameter. 
Clustering analysis was performed using Database 
for Annotation Visualization and Integrated Discovery 
(DAVID). DAVID found non-synonymous clusters 
included genes relating to DNA damage and repair 
and cell adhesion, while synonymous clusters 
included genes related to nucleotide binding. 
Ingenuity Pathways Analysis (IPA) will also be run to 
determine which pathways are affected by SNV 
differences in these genes. This study shows which 
areas of the genome that selection is acting on when 
comparing individuals from a laboratory and a wild 
environment. 
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A	  few	  notes	  about	  Poster	  Presentations:	  
	  

• Posters	  are	  to	  be	  presented	  at	  12:45-‐3:15	  in	  the	  Mattamy	  Athletic	  Centre	  in	  the	  Coca-‐Cola	  
Court.	  	  	  
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• Poster	  presentations	  will	  be	  concurrent	  with	  lunch	  in	  an	  effort	  to	  increase	  mingling	  and	  
provide	  a	  relaxed	  environment	  –	  science	  and	  food	  is	  always	  a	  good	  mix!	  	  So,	  make	  sure	  to	  grab	  
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• SUPER	  IMPORTANT	  NOTE:	  Please	  do	  not	  use	  pins	  to	  secure	  your	  poster	  to	  the	  poster	  board.	  	  
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	   78	  

	  
	  
	  

Poster	  #1	  
Role	  of	  Heat	  Shock	  Factor	  in	  Drosophila	  
Melanogaster	  embryogenesis	  
	  
Husam	  Abdulnabi,	  Pramath	  Kakodkar	  
	  
University	  of	  Toronto	  
	  
Heat	  Shock	  Factor	  (HSF)	  is	  a	  well-‐known	  
transcription	  factor	  that	  regulates	  the	  
expression	  of	  heat	  shock	  proteins	  (HSPs)	  
during	  a	  heat	  shock	  response	  within	  
organisms.	  Studies	  have	  shown	  that	  
Drosophila	  melanogaster	  experience	  
developmental	  arrest	  in	  the	  absence	  of	  HSF.	  
This	  novel	  critical	  requirement	  of	  HSFs	  in	  non-‐
heat	  shock	  conditions	  during	  embryogenesis	  
brings	  upon	  new	  questions	  and	  possibilities	  in	  
deciphering	  developmental	  processes.	  The	  
objective	  of	  this	  research	  is	  to	  determine	  the	  
role	  of	  HSF	  during	  embryogenesis,	  more	  
specifically,	  at	  8-‐12	  hrs	  after	  egg	  lay	  (AEL)	  as	  
previously	  established	  by	  past	  members	  of	  
the	  Westwood	  Lab	  at	  the	  University	  of	  
Toronto.	  This	  study	  is	  prepared	  to	  (1)	  identify	  
the	  binding	  sites	  of	  HSF,	  as	  a	  regulator	  of	  
transcription,	  during	  the	  critical	  time	  period	  
using	  high	  resolution	  ChIP-‐seq.	  Characterizing	  
the	  temporally	  specific	  binding	  sites	  on	  the	  
genome	  can	  reveal	  crucial	  gene(s)	  required	  
for	  embryogenesis	  that	  HSF	  controls.	  Upon	  
completion	  of	  (1),	  the	  project	  aims	  to	  (2)	  
study	  the	  localization	  of	  HSF	  in	  embryos	  at	  
the	  critical	  time	  period.	  This	  may	  be	  
accomplished	  by	  confocal	  microscopy	  to	  
provide	  further	  insights	  on	  the	  nature	  of	  the	  
requirement	  of	  HSF.	  

Poster	  #2	  
The	  distinct	  role	  of	  Src-‐family	  kinases	  	  
in	  regulating	  downstream	  receptor	  signaling	  in	  
EGFR	  and	  ErbB2	  
	  
John	  Abousawan,	  Stefani	  Lucarelli	  and	  Costin	  N.	  
Antonescu	  
	  
Ryerson	  University	  
	  
EGFR	  is	  receptor	  tyrosine	  kinase	  (RTK)	  of	  the	  
ErbB	  family	  that	  includes	  ErbB2,	  ErbB3	  and	  
ErbB4.	  Ligand	  bound	  EGFR	  undergoes	  receptor	  
dimerization	  and	  activation	  that	  is	  involved	  in	  
regulating	  many	  downstream	  signaling	  
pathways	  including,	  MAPK,	  PI3K/Akt,	  Plcγ	  and	  
STAT.	  These	  regulatory	  pathways	  are	  
responsible	  for	  cell	  growth,	  proliferation,	  
metabolism	  and	  differentiation.	  Hence,	  the	  
dysregulation	  of	  these	  signalling	  pathways	  
contribute	  to	  cancer	  growth.	  In	  addition	  to	  the	  
above	  signals,	  ErbB	  receptors	  may	  also	  activate	  
Src-‐family	  kinases	  (SFKs),	  a	  family	  of	  non-‐
receptor	  tyrosine	  kinases.	  Several	  lines	  of	  
evidence	  indicate	  that	  c-‐Src,	  a	  member	  of	  the	  
SFK	  may	  be	  involved	  in	  regulating	  ErbB	  signaling.	  
For	  example,	  c-‐Src	  activity	  enhance	  EGFR	  
signaling	  activity.	  However,	  the	  mechanism	  by	  
which	  c-‐Src	  interacts	  with	  ErbB	  receptors	  is	  
distinct,	  as	  c-‐Src	  can	  only	  directly	  be	  activated	  
by	  direct	  binding	  to	  ErbB2	  but	  not	  EGFR.	  How	  
EGFR	  and	  ErbB2	  may	  differ	  in	  requirement	  for	  
src	  family	  kinases	  in	  receptor	  signaling	  is	  poorly	  
understood,	  which	  we	  will	  examine	  here.	  To	  
characterize	  the	  differences	  in	  EGFR-‐	  and	  ErbB2	  
receptor	  signalling,	  RPE	  cell	  lines	  that	  have	  EGFR	  
but	  no	  ErbB2	  endogenously	  (wt-‐RPE)	  and	  RPE	  
cells	  engineered	  to	  overexpress	  ErbB2	  (ErbB-‐
RPE)	  will	  be	  utilized.	  We	  will	  determine	  the	  
requirement	  for	  SFKs	  in	  EGFR	  signaling	  in	  each	  
cell	  line	  by	  examining	  the	  effect	  of	  the	  SFK	  
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Poster	  3	  
Feasibility	  of	  Recruitment	  and	  Study	  Procedures	  
to	  a	  Mechanistic	  Study	  of	  Immune-‐Metabolic	  
Crosstalk	  in	  Adolescent	  Idiopathic	  Scoliosis	  
	  
Ishan	  Aditya,	  Nicola	  Sahar,	  Debbie	  O’Rourke,	  Toni	  
Tidy,	  Devin	  Peterson,	  Paul	  Missiuna,	  M.	  
Constantine	  Samaan	  
	  
McMaster	  University	  
	  
Background	  and	  Purpose:	  Adolescent	  idiopathic	  
scoliosis	  (AIS),	  abnormal	  spinal	  curvature	  in	  teens	  of	  
unknown	  cause,	  is	  the	  most	  common	  spinal	  
abnormality	  in	  children.	  AIS	  is	  believed	  to	  be	  polygenic	  
and	  involves	  genetic,	  epigenetic,	  environmental,	  
nervous	  system,	  skeletal,	  hormonal,	  and	  biomechanical	  
factors.1	  One	  of	  the	  defining	  features	  of	  AIS	  is	  the	  
presence	  of	  differential	  muscle	  fibrosis	  on	  both	  sides	  of	  
the	  scoliotic	  curve.	  As	  inflammation	  is	  a	  prerequisite	  
for	  fibrosis,	  it	  is	  critical	  to	  define	  the	  role	  of	  the	  
immune	  system	  in	  muscle	  fibrosis	  in	  AIS.2	  	  
Setting:	  A	  single	  paediatric	  tertiary	  care	  centre	  in	  
Hamilton,	  Ontario,	  Canada.	  	  
Participants:	  	  The	  Immunometabolic	  CONnections	  to	  
Scoliosis	  (ICONS)	  study	  is	  a	  cross-‐sectional	  Study	  that	  is	  
focused	  on	  determining	  the	  role	  of	  muscle	  
inflammation	  in	  scoliosis	  pathogenesis.	  Patients	  with	  
AIS	  who	  are	  undergoing	  surgery	  to	  treat	  their	  scoliosis	  
are	  consented	  to	  give	  muscle	  biopsies,	  urine	  and	  blood	  
samples.	  The	  purpose	  of	  this	  report	  is	  to	  evaluate	  the	  
feasibility	  of	  protocols	  and	  procedures	  of	  the	  ICONS	  
study	  in	  AIS	  patients.	  The	  inclusion	  criteria	  included	  
boys	  and	  girls,	  aged	  10-‐18	  years	  with	  a	  diagnosis	  of	  AIS.	  
We	  excluded	  patients	  on	  high	  dose	  steroids,	  
immunosuppressant	  therapy,	  anti-‐thrombotic	  
medications,	  and	  those	  with	  an	  active	  infection	  for	  15	  
days	  prior	  to	  participation.	  	  
Outcomes:	  Predetermined	  minimal	  feasibility	  criteria	  
include	  recruitment	  rate	  of	  80%,	  consenting	  of	  at	  least	  
80%	  of	  participants	  to	  provide	  biological	  samples,	  at	  
least	  80%	  questionnaire	  completion	  rate,	  and	  the	  
ability	  to	  process	  80%	  or	  more	  of	  the	  biological	  
samples	  obtained.	  	  
Results:	  We	  approached,	  and	  fully	  recruited,	  10	  
potential	  participants	  with	  scoliosis	  (100%	  recruitment	  
rate).	  These	  10	  participants	  completed	  the	  study,	  and	  
out	  of	  these,	  10	  biological	  samples	  were	  collected	  and	  
processed	  (100%),	  and	  10	  questionnaire	  packages	  were	  
completed	  (100%).	  	  
Conclusions:	  Protocols	  and	  processes	  were	  found	  to	  be	  
feasible.	  Based	  on	  our	  pilot	  study,	  we	  plan	  on	  
proceeding	  with	  the	  full	  study	  without	  protocol	  
changes.	  	  

Poster	  4	  
Exploring	  students’	  misconceptions	  about	  fluid	  
and	  ion	  movement	  in	  relation	  to	  renal	  
physiology	  
	  
Vrinda	  Asrani,	  Mahnoor	  Ayub,	  Muhammad	  
Faizan,	  Sanja	  Hinic-‐Frlog,	  and	  Mindy	  Thuna	  
	  
University	  of	  Toronto	  Mississauga	  
	  
Scientific	  literature	  reflects	  a	  persistence	  of	  
misconceptions	  in	  human	  anatomy	  and	  
physiology	  education.	  	  We	  identified	  
misconceptions	  relating	  to	  renal	  physiology	  in	  
Fundamentals	  of	  Human	  Anatomy	  and	  
Physiology	  class	  (BIO210)	  at	  the	  University	  of	  
Toronto	  Mississauga	  and	  attempted	  to	  align	  
them	  with	  previously	  identified	  misconceptions	  
in	  anatomy	  and	  physiology	  education.	  We	  used	  
12	  assessments	  collected	  over	  two	  years	  to	  find	  
questions	  with	  fewer	  than	  50%	  correct	  
responses.	  Upon	  further	  analysis	  of	  these	  
questions,	  we	  were	  able	  to	  distinguish	  ion	  
movement	  and	  fluid	  balance	  as	  a	  common	  
misconception,	  predominantly	  in	  relation	  to	  the	  
urinary	  system.	  Literature	  reviews	  also	  
highlighted	  ion	  and	  fluid	  balance	  as	  a	  
misconception	  in	  physiology	  misconception	  
inventories.	  We	  developed	  an	  outline	  consisting	  
of	  four	  lectures	  and	  two	  discussion-‐based	  
tutorials	  for	  addressing	  this	  misconception,	  
using	  the	  renal	  system	  as	  a	  model.	  We	  
employed	  a	  case	  study	  approach	  to	  enhance	  
student	  understanding	  of	  electrolyte	  imbalance	  
in	  the	  context	  of	  renal	  pathology.	  We	  will	  use	  
content	  related	  pre-‐tests	  and	  post-‐tests	  as	  well	  
as	  student	  satisfaction	  surveys	  to	  measure	  the	  
effectiveness	  of	  this	  approach	  in	  BIO210.	  
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Poster	  5	  
A	  unique	  melanocyte-‐specific	  ILK	  knockout	  
reporter	  mouse	  model.	  
	  
Akina	  Au	  &	  Lina	  Dagnino	  
	  
Western	  University	  
	  
The	  epidermis	  is	  the	  largest	  organ	  in	  our	  
body,	  with	  many	  functions	  including	  
protection	  from	  the	  external	  environment	  
and	  theromoregulation.	  It	  is	  composed	  of	  
many	  different	  layers	  of	  skin	  cells	  termed	  
keratinocytes.	  Also	  found	  within	  the	  
epidermis,	  and	  in	  close	  contact	  with	  
keratinocytes	  is	  a	  population	  of	  pigment-‐
producing	  cells,	  termed	  melanocytes.	  
Interactions	  between	  melanocytes	  and	  
keratinocytes	  are	  important	  for	  the	  
maintenance	  of	  epidermal	  homeostasis.	  
Integrin-‐linked	  kinase,	  a	  scaffold	  protein	  
necessary	  for	  these	  interactions,	  is	  known	  to	  
play	  a	  role	  in	  the	  differentiation,	  migration,	  
and	  cell	  polarity	  of	  keratinocytes.	  However	  
it’s	  role	  in	  melanocytes	  remains	  
uninvestigated.	  Recently,	  our	  lab	  generated	  a	  
novel	  transgenic	  reporter	  mouse	  model,	  
which	  allows	  for	  tracing	  of	  targeted	  
melanocytes.	  I	  hypothesize	  the	  melanocyte-‐
specific	  ILK	  knockout	  reporter	  mouse	  is	  an	  
appropriate	  model	  for	  the	  characterization	  of	  
ILK	  knockout	  melanocytes	  in	  culture.	  A	  
system	  was	  first	  developed	  for	  the	  isolation	  of	  
primary	  mouse	  melanocytes.	  
Immunofluorescence	  staining	  of	  cultures	  
demonstrated	  melanocyte	  cultures	  of	  >95%	  
purity	  could	  be	  obtained	  prior	  to	  inducing	  ILK	  
knockout.	  The	  proportion	  of	  targeted	  
melanocytes	  was	  50%,	  which	  was	  confirmed	  
using	  immunofluorescence	  microscopy	  and	  
western	  blotting.	  Therefore,	  our	  unique	  
transgenic	  reporter	  mouse	  is	  an	  acceptable	  
model	  to	  characterize	  ILK	  knockout	  
melanocytes	  in	  culture.	  

Poster	  6	  
Quantifying	  intestinal	  magnesium	  and	  calcium	  
transport	  in	  goldfish	  using	  SIET	  (Scanning	  Ion-‐
Selective	  Electrode	  Technique)	  
	  
Andrew	  Biancolin,	  Vladimir	  Kodzhahinchev,	  Leah	  
Turner	  and	  Carol	  Bucking	  
	  
York	  University	  
	  
Magnesium	  and	  calcium	  are	  essential	  ions	  
involved	  in	  the	  survival	  of	  all	  cells.	  Magnesium	  
plays	  an	  important	  role	  as	  an	  enzyme	  cofactor	  
and	  is	  involved	  in	  DNA	  and	  RNA	  synthesis.	  Fish	  
in	  particular	  use	  calcium	  for	  bone	  and	  scale	  
formation.	  Maintaining	  these	  ions	  can	  be	  
difficult	  in	  goldfish	  (Carassius	  auratus)	  as	  their	  
external	  environment	  has	  a	  much	  lower	  
concentration	  of	  magnesium	  and	  calcium	  than	  
their	  tissue.	  To	  regulate	  their	  internal	  ion	  levels,	  
fish	  absorb	  essential	  ions	  through	  their	  gills,	  
kidney,	  skin	  and	  intestine.	  The	  Scanning	  Ion-‐
Selective	  Electrode	  Technique	  (SIET)	  was	  used	  to	  
quantify	  the	  gastrointestinal	  (GI)	  absorption	  of	  
magnesium	  and	  calcium.	  Fish	  were	  either	  fed	  or	  
starved	  to	  establish	  a	  feeding	  treatment	  to	  
determine	  the	  effect	  of	  intestinal	  food	  on	  
magnesium	  absorption.	  The	  results	  show	  that	  
fed	  fish	  absorb	  more	  magnesium	  than	  unfed	  
fish.	  The	  results	  also	  indicate	  that	  magnesium	  
absorption	  varied	  significantly	  across	  the	  
gastrointestinal	  (GI)	  tract.	  Increased	  absorption	  
was	  recorded	  in	  the	  esophagus	  for	  both	  fed	  and	  
unfed	  fish.	  Along	  with	  quantifying	  the	  amount	  of	  
transport,	  the	  method	  of	  transport	  (passive	  vs.	  
active)	  was	  established	  by	  creating	  a	  kinetic	  
curve.	  In	  the	  esophagus,	  calcium	  moved	  across	  
the	  epithelium	  by	  means	  of	  active	  transport.	  
Where	  as	  the	  posterior	  intestine	  transported	  
calcium	  via	  a	  combination	  of	  active	  and	  passive	  
transport.	  
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Poster	  8	  
Does	  the	  adult	  paedomorphic	  ice	  goby	  
(Leucopsarion	  petersii)	  retain	  the	  ornithine	  
urea	  cycle?	  
	  
Sunny	  So	  Yeon	  Choi	  
	  
Wilfred	  Laurier	  University	  
	  
Protein	  catabolism	  results	  in	  the	  production	  of	  
ammonia	  which	  is	  neurotoxic	  in	  animals.	  Most	  
fishes	  get	  rid	  of	  ammonia	  by	  direct	  excretion	  
across	  the	  gills	  but	  larval	  fish,	  like	  mammals,	  are	  
known	  to	  convert	  ammonia	  to	  urea,	  which	  is	  
much	  less	  toxic.	  Larval	  fish	  and	  mammals	  make	  
use	  of	  the	  ornithine	  urea	  cycle	  (OUC)	  that	  
converts	  ammonia	  to	  urea	  through	  a	  series	  of	  
biochemical	  reactions.	  However,	  paedomorphic	  
fish,	  which	  retain	  larval	  characteristics	  into	  
adulthood,	  may	  be	  excluded	  from	  this	  
generalization.	  I	  have	  tested	  the	  hypothesis	  that	  
the	  adult	  ice	  goby	  (Leucopsaion	  petersii),	  which	  
is	  a	  paedomorphic	  fish,	  may	  have	  the	  potential	  
to	  utilize	  the	  OUC	  to	  produce	  urea	  as	  
nitrogenous	  waste	  instead	  of	  ammonia.	  I	  have	  
used	  a	  reverse	  transcription	  polymerase	  chain	  
reaction	  (RT-‐PCR)	  based	  approach	  using	  
degenerate	  primers	  to	  target	  enzymes	  of	  the	  
OUC.	  The	  target	  enzymes	  included	  carbamoyl	  
phosphate	  synthetase	  (CPase),	  ornithine	  
carbamoyl	  transferase	  (OCT),	  arginosuccinate	  
synthetase	  (ASS),	  arginosuccinate	  lyase	  (ASL),	  
glutamine	  synthetase	  (GS)	  and	  arginase.	  
However,	  to	  date	  only	  the	  glutamine	  synthase	  
PCR	  has	  been	  successful	  which	  does	  not	  offer	  
unambiguous	  evidence	  for	  the	  presence	  of	  OUC	  
in	  adult	  ice	  goby	  suggesting	  that	  the	  OUC	  has	  
not	  been	  retained	  post-‐larval	  fish.	  

Poster	  7	  
The	  Role	  of	  TNF	  in	  Macrophage	  Killing	  of	  
Streptococcus	  pneumoniae	  
	  
Vikash	  Chawla,	  Dessi	  Loukov,	  and	  D.M.E	  
Bowdish	  
	  
McMaster	  University	  
	  
Immunosenescence	  is	  a	  phenomenon	  which	  
describes	  the	  impaired	  immune	  response	  that	  
accompanies	  aging.	  Such	  cellular	  changes	  
manifest	  as	  altered	  inflammatory	  responses,	  
changes	  in	  composition	  of	  immune	  cells,	  and	  
decreased	  response	  to	  vaccination	  in	  the	  elderly	  
population.	  Macrophages	  have	  a	  significant	  role	  
within	  the	  innate	  immune	  system,	  and	  thus	  age-‐
associated	  inflammation	  may	  have	  
consequences	  on	  host	  response	  during	  
infection.	  Bone	  marrow	  derived	  macrophages	  
(BMDMs)	  in	  aged	  mice	  have	  been	  observed	  with	  
reduced	  killing	  capacity	  of	  Streptococcus	  
pneumoniae	  compared	  to	  their	  young	  
counterparts.	  In	  addition,	  aged	  mice	  have	  higher	  
levels	  of	  pro-‐inflammatory	  cytokines	  including	  
IL-‐1,	  IL-‐6,	  and	  TNF	  compared	  to	  young	  mice.	  TNF	  
is	  a	  significant	  mediator	  of	  the	  inflammatory	  
response	  as	  well	  as	  supporting	  the	  immune	  
system	  during	  infection	  and	  injury.	  However,	  
high	  amounts	  of	  TNF	  are	  known	  to	  be	  
deleterious	  to	  the	  host,	  and	  can	  encourage	  
further	  tissue	  injury	  during	  systemic	  
inflammation.	  This	  brings	  TNF	  into	  question	  and	  
its	  effect	  on	  macrophages	  during	  bacterial	  
clearance.	  Thus,	  we	  hypothesize	  that	  acute	  
exposure	  to	  TNF	  impairs	  bacterial	  killing	  by	  
macrophages.	  A	  dose	  response	  with	  varying	  
concentrations	  of	  exogenous	  TNF	  will	  be	  
performed	  on	  young-‐BMDMs	  to	  investigate	  how	  
TNF	  alters	  macrophage	  killing.	  Understanding	  
how	  TNF	  alters	  macrophage	  function	  may	  shed	  
light	  on	  other	  elements	  of	  inflammation	  
observed	  in	  immunosenescence	  that	  are	  not	  yet	  
fully	  understood,	  and	  improve	  current	  anti-‐
inflammatory	  treatments.	  
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Poster	  10	  
Possible	  Necromone	  Signalling	  Effects	  of	  
Carminic	  Acid	  On	  the	  Eutardigrada	  Species	  
Hypsibius	  dujardini	  
	  
Stela	  Danaj,	  Jonathon	  Stone	  
	  
McMaster	  University	  
	  
The	  phylum	  Tardigrada	  comprises	  a	  group	  of	  
organisms	  able	  to	  survive	  freezing,	  desiccation,	  
changes	  in	  salinity,	  low	  oxygen	  tension,	  and	  
radiation.	  Yet,	  when	  exposed	  to	  red	  food	  dye	  
containing	  carminic	  acid	  extracted	  from	  
cochineal	  scale	  insects	  (Dactylopius	  coccus),	  the	  
tardigrade	  species	  Hypsibius	  dujardini	  
undergoes	  entry	  into	  the	  tun	  state,	  followed	  by	  
death.	  Here,	  I	  posit	  that	  the	  effects	  are	  caused	  
by	  a	  stress-‐induced	  response	  to	  the	  presence	  of	  
necromones	  in	  the	  dye.	  Necromones	  are	  a	  class	  
of	  chemical	  signalling	  molecules	  released	  by	  
dead	  organisms	  that	  illicit	  alarm	  and	  avoidance	  
responses	  in	  living	  counterparts.	  These	  chemical	  
signals	  may	  be	  conserved,	  and	  I	  suggest	  that	  this	  
conservation	  may	  extend	  to	  the	  Eutardigrada.	  
To	  verify	  the	  existence	  of	  the	  response,	  four	  
samples	  (n=10)	  of	  H.	  dujardini	  were	  tested	  
under	  various	  concentrations	  of	  a	  solution	  
containing	  cochineal.	  Four	  control	  samples	  
(n=10)	  were	  exposed	  to	  various	  concentrations	  
of	  a	  similar,	  non-‐cochineal	  solution.	  Another	  
four	  samples	  (n=10)	  were	  exposed	  to	  varying	  
concentrations	  of	  oleic	  acid,	  a	  chemical	  
hypothesized	  to	  play	  a	  role	  in	  necromone	  
signalling.	  Three	  more	  control	  samples	  (n=10)	  
were	  maintained	  in	  pure	  water.	  The	  results	  
attempt	  to	  establish	  a	  basis	  for	  the	  increased	  
mortality	  caused	  by	  red	  food	  dye	  extracted	  from	  
D.	  coccus.	  

Poster	  9	  
Establishing	  the	  presence	  of	  evolutionary	  
agents	  in	  Coleoptera	  population	  through	  linear	  
interpolation	  models	  and	  simulation	  
	  
Je-‐an	  Cedric	  M.	  Cruz	  
	  
York	  University	  
	  
The	  purpose	  of	  the	  experiment	  is	  to	  better	  
understand	  the	  processes	  of	  evolution.	  The	  
procedure	  was	  done	  through	  simulation	  of	  
Coleoptera	  (beetle)	  population	  that	  had	  red,	  
yellow	  and	  orange	  color	  as	  their	  observable	  
traits.	  There	  were	  two	  groups	  that	  had	  four	  
trials	  each	  with	  series	  of	  generations	  to	  see	  the	  
result	  of	  genetic	  drift	  and	  predation	  in	  terms	  of	  
frequency	  of	  alleles	  as	  well	  as	  genetic	  variability	  
in	  the	  population.	  	  There	  were	  30	  and	  120	  
population	  size	  of	  beetle	  and	  were	  set	  to	  ratio	  
of	  3:3:3	  predation	  in	  each	  phenotype.	  Results	  in	  
the	  first	  group	  showed	  that	  there	  were	  
variances	  in	  beetle	  population	  survival	  in	  each	  of	  
its	  trial	  while	  the	  second	  one	  showed	  that	  all	  the	  
population	  was	  able	  to	  survive.	  The	  genetic	  
differences	  that	  occurred	  were	  caused	  by	  
natural	  selection	  and	  genetic	  drift.	  When	  
population	  level	  reaches	  zero,	  extinction	  would	  
happen	  because	  species	  are	  not	  able	  to	  adapt	  to	  
change	  in	  terms	  of	  the	  new	  pressure	  selectivity.	  
However,	  the	  survival	  of	  the	  population	  
depends	  on	  their	  fitness	  because	  there	  are	  
mutations	  that	  would	  most	  likely	  happen.	  
Nevertheless,	  linear	  interpolation	  strengthens	  
the	  presence	  of	  evolutionary	  agents	  as	  it	  
estimates	  the	  varying	  number	  of	  population	  
between	  the	  two	  known	  points.	  
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Poster	  11	  
Modification	  of	  a	  Plant-‐Derived	  Therapeutic	  
Glycoprotein	  to	  Increase	  Serum	  Half-‐life	  
	  
Andrea	  Caple,	  Hirak	  Saxena,	  Ashley	  Myers,	  and	  
Warren	  Wakarchuk	  
	  
Ryerson	  University,	  PlantForm	  Corporation	  
	  
Many	  therapeutic	  proteins	  in	  use	  today	  are	  
glycoproteins.	  An	  important	  feature	  of	  mammalian	  
glycoproteins	  is	  sialylation,	  which	  is	  the	  post-‐
translational	  addition	  of	  a	  sialic	  acid	  molecule	  to	  the	  
terminal	  monosaccharide	  of	  an	  N-‐linked	  glycan.	  
Sialylation	  of	  proteins	  is	  known	  to	  increase	  serum	  
half-‐life	  (1).	  This	  is	  important	  as	  it	  allows	  protein	  to	  
remain	  in	  the	  blood,	  thus	  maintaining	  its	  function	  in	  
the	  body	  and	  enhancing	  the	  efficacy	  of	  the	  
therapeutic	  protein.	  It	  can	  be	  complicated	  and	  
expensive	  to	  accurately	  generate	  recombinant	  
glycoproteins	  that	  have	  complete	  mammalian-‐type	  
glycan	  profile,	  even	  in	  mammalian	  cell	  lines.	  
Consequently,	  there	  is	  a	  need	  to	  develop	  new	  
strategies	  for	  the	  sialylation	  of	  therapeutic	  proteins.	  
We	  have	  been	  working	  with	  PlantForm	  Corporation	  
to	  remodel	  in	  vitro	  the	  glycans	  from	  PlantForm’s	  
plant-‐derived	  heterologous	  protein	  
Butyrylcholinesterase,	  in	  order	  to	  achieve	  this	  
mammalian-‐type	  glycosylation.	  To	  date,	  the	  
Wakarchuk	  lab	  has	  successfully	  accomplished	  the	  
addition	  of	  terminal	  sialic	  acid	  on	  selected	  
glycoproteins	  in	  vitro	  through	  the	  use	  of	  various	  
sialyltransferase	  enzymes,	  which	  have	  been	  
expressed	  in	  E.coli.	  We	  will	  showcase	  some	  of	  tools	  
developed	  for	  monitoring	  protein	  glycan	  
modification.	  	  
	  
1.	  Walsh	  G,	  Jefferis	  R	  (2006)	  Post-‐translational	  
modifications	  in	  the	  context	  of	  therapeutic	  proteins.	  
Nat	  Biotechnol	  24:1241–1252.	  

Poster	  12	  
Energy	  Conservation	  in	  Big	  Brown	  Bats	  
	  
Ashley	  Hanas	  
	  
Western	  University	  
	  
Balancing	  of	  energy	  attenuation	  and	  depletion	  is	  
essential	  in	  reducing	  corporal	  stress.	  
Rehabilitation	  of	  injured	  bats	  brought	  in	  from	  
the	  wild	  is	  increasing	  in	  importance,	  as	  in	  
eastern	  North	  America,	  populations	  of	  some	  bat	  
species	  have	  been	  decimated	  and	  are	  now	  listed	  
as	  endangered	  in	  Canada.	  I	  will	  examine	  energy	  
conservation	  and	  basic	  behaviour	  in	  captive	  big	  
brown	  bats	  (Eptesicus	  fuscus)	  to	  advance	  the	  
effectiveness	  of	  rehabilitation	  of	  these	  bats.	  
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Poster	  14	  
Role	  of	  NUAK1	  in	  the	  viability	  of	  epithelial	  
ovarian	  cancer	  spheroids	  
	  
Ava	  Hosseini,	  Trevor	  Shepherd	  
	  
Western	  University	  
	  
Epithelial	  Ovarian	  Cancer	  (EOC)	  is	  a	  deadly	  
disease	  with	  a	  low	  survival	  rate.	  Many	  cases	  of	  
EOC	  patients	  present	  relapse	  with	  a	  developed	  
resistance	  to	  chemotherapy.	  Primary	  tumors	  
originating	  from	  the	  ovary	  detach	  as	  malignant	  
single	  cells,	  or	  spheroid	  aggregates;	  they	  then	  
spread	  around	  the	  peritoneal	  cavity	  in	  the	  
abdomen.	  The	  unique	  nature	  of	  the	  cancer	  
poses	  difficulty	  for	  early	  detection,	  and	  it	  is	  
commonly	  diagnosed	  in	  advanced	  stages.	  
Spheroids	  are	  able	  to	  survive	  but	  remain	  
dormant	  while	  conserving	  energy.	  Liver	  Kinase	  
B1	  (LKB1)	  and	  AMP-‐Kinase	  regulate	  metabolic	  
functions	  in	  the	  spheroid,	  but	  surprisingly	  they	  
are	  widely	  known	  as	  ubiquitous	  tumor	  
suppressors.	  However,	  in	  EOC	  the	  LKB1	  pathway	  
is	  operating	  to	  enhance	  the	  survival	  of	  the	  
spheroid.	  Further	  downstream	  targets	  of	  LKB1,	  
such	  as	  NUAK1,	  provide	  promising	  data	  that	  
they	  too	  regulate	  important	  aspects	  of	  the	  
cellular	  metabolic	  pathway	  that	  lead	  to	  
increased	  spheroid	  viability.	  The	  absence	  of	  
NUAK1	  will	  play	  a	  role	  in	  decreasing	  spheroid	  
viability	  in	  epithelial	  ovarian	  cancer	  by	  
preventing	  the	  progression	  of	  the	  LKB1-‐AMPK	  
phosphorylation	  cascade.	  

Poster	  13	  
Stimulation	  of	  Grapevine	  Polyphenol	  
Production	  by	  Biotic	  Stress	  and	  UV	  Radiation	  
and	  the	  Resulting	  Effects	  on	  Inhibition	  of	  
Proliferative	  Growth	  in	  Human	  Cancer	  Cells	  
	  
Breanne	  Gillie	  and	  Shehab	  Selim	  
	  
Brock	  University	  
	  
Stilbenes	  are	  a	  class	  of	  polyphenol	  compounds	  
present	  naturally	  in	  grapes	  and	  other	  food	  
sources	  that	  act	  as	  phytoalexins,	  meaning	  they	  
are	  produced	  in	  response	  to	  injury	  or	  stress	  in	  
order	  to	  educe	  plant	  cell	  protection.	  	  Evidence	  
supports	  that	  these	  molecules	  and	  their	  
biologically	  active	  derivatives	  inhibit	  the	  growth	  
of	  cancer	  cells	  in	  vivo.	  	  This	  paper	  examines	  the	  
ability	  to	  increase	  the	  concentration	  of	  stilbenes	  
in	  grape	  products	  post	  production	  using	  UV	  
radiation	  and	  rot	  stresses	  common	  in	  the	  
vineyard	  in	  order	  to	  create	  a	  commercial	  
neutraceutical	  product.	  	  Cabernet	  Franc	  and	  
Vidal	  grapes	  from	  the	  Niagara	  region	  were	  
placed	  into	  four	  treatment	  groups:	  UV	  and	  Rot	  
Stress,	  No	  UV	  and	  no	  rot	  stress,	  UV	  and	  no	  rot	  
stress,	  and	  no	  UV	  and	  rot	  stress	  in	  order	  to	  
determine	  the	  effects	  of	  each	  treatment	  on	  the	  
elicitation	  of	  stilbenes.	  	  These	  extracts	  were	  
then	  applied	  to	  PC3	  cell	  cultures	  in	  order	  to	  test	  
their	  ability	  to	  reduce	  the	  growth	  of	  cancer	  cells	  
in	  vitro.	  	  We	  hope	  to	  show	  that	  these	  
treatments	  will	  effectively	  increase	  the	  stilbene	  
concentrations	  and	  reduce	  cancer	  cell	  growth	  in	  
order	  to	  repurpose	  and	  reduce	  vineyard	  waste.	  
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Poster	  16	  
A	  novel	  Drosophila	  melanogaster	  model	  for	  
human	  uric	  acid	  nephrolithiasis	  
	  
Jihye	  Kim,	  Sohrab	  Naushad	  Ali,	  Hassan	  Razvi,	  
Hon	  S	  Leong	  
	  
Western	  University	  
	  
Nephrolithiasis	  (kidney	  stone	  disease)	  is	  a	  
common	  urological	  disorder	  affecting	  wide	  
range	  of	  population,	  with	  uric	  acid	  being	  the	  
most	  prevalent	  non-‐calcium	  stone	  types.	  In	  
order	  to	  create	  a	  pre-‐clinical	  model	  of	  uric	  acid	  
kidney	  stones,	  Drosophila	  melanogaster	  
knockdown	  of	  uricase	  enzyme	  in	  the	  Malpighain	  
tubules	  (MT)	  was	  created	  using	  the	  UAS/GAL4	  
system.	  The	  progenies	  of	  the	  cross	  were	  fed	  on	  
respective	  lithogenic	  diets,	  and	  the	  MTs	  were	  
visualized	  using	  the	  polarized	  light	  microscopy.	  
The	  analysis	  of	  MT	  and	  ex	  vivo	  excrements	  of	  
the	  flies	  showed	  that	  there	  were	  visible	  
concretions	  in	  the	  flies	  that	  were	  fed	  on	  high	  
purine	  diet.	  The	  compositional	  analysis	  of	  the	  
concretions	  isolated	  from	  uricase	  knockdown	  
flies	  showed	  that	  the	  organic	  nature	  of	  these	  
concretions	  were	  occurring	  in	  similar	  
proportions	  to	  the	  human	  stone	  sample.	  With	  
the	  administration	  of	  xanthine	  oxidase	  inhibiting	  
drugs,	  we	  expect	  to	  see	  decreased	  stone	  burden	  
in	  the	  tubules	  of	  uricase	  knockdown	  flies.	  The	  
development	  of	  a	  low	  cost,	  efficient	  Drosophila	  
model	  will	  increase	  the	  efficiency	  of	  studying	  
the	  effect	  and	  treatment	  of	  uric	  acid	  stones	  in	  
organisms	  in	  a	  way	  that	  is	  translational	  to	  
human	  diseases.	  

Poster	  15	  
Inflorescence	  of	  Cuscuta	  (dodders,	  
Convolvulaceae):	  diversity,	  evolution	  and	  
function	  
	  
Charlie	  Drabbant,	  Mihai	  Costea	  
	  
Wilfred	  Laurier	  University	  
	  
Cuscuta	  includes	  nearly	  200	  species	  of	  obligate	  
stem	  parasites	  (holoparasites).	  Although	  some	  
Cuscuta	  species	  can	  be	  serious	  crop	  pests,	  only	  
minimal	  studies	  of	  their	  reproductive	  biology	  
have	  been	  conducted.	  The	  inflorescence	  of	  
dodders	  was	  extensively	  used	  to	  characterize	  
various	  species	  but	  since	  no	  studies	  are	  
available,	  its	  typologies	  are	  ambiguous.	  The	  
confusion	  arises	  from	  the	  fact	  that	  the	  different	  
aggregations	  of	  monochasial	  cymes	  of	  Cuscuta	  
have	  been	  described	  using	  racemose	  
inflorescences	  terminology:	  “glomeruliform”,	  
“paniculiform”,	  “umbelliform”,	  etc.,	  which	  are	  
easier	  to	  recognize	  morphologically	  but	  
impossible	  to	  apply	  consistently.	  To	  eliminate	  
this	  impediment,	  I	  selected	  two	  species	  with	  
contrasting	  “types”	  of	  inflorescence,	  C.	  legitima	  
(“umbelliform”)	  and	  C.	  campestris	  
(“glomeruliform”),	  and	  developed	  an	  
inflorescence	  architecture	  composite	  metric	  
formula	  —	  the	  compactness	  indicator.	  The	  
determination	  of	  this	  indicator	  involves	  the	  
rehydration	  of	  herbarium	  specimens,	  which	  are	  
then	  imaged	  with	  a	  stereomicroscope	  to	  
determine	  branching	  patterns	  and	  various	  axis	  
lengths.	  This	  metric	  will	  be	  analyzed	  in	  relation	  
to	  a	  molecular	  phylogeny	  of	  Cuscuta	  to	  assess	  
the	  diversity	  and	  evolution	  of	  inflorescence,	  as	  
well	  as	  to	  study	  functional	  correlations	  with	  
breeding	  system	  indicators	  such	  as	  the	  
pollen/ovule	  ratios	  and	  flower	  traits.	  This	  study	  
will	  also	  evaluate	  the	  phylogenetic	  signal	  and	  
systematic	  significance	  of	  inflorescence	  
characters	  in	  Cuscuta.	  
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Poster	  18	  
A	  Phylogenetic	  Analysis	  of	  Inv/Mxi-‐Spa	  
Proteins	  and	  Implications	  for	  Functional	  
Complementation	  
	  
Biren	  M.	  Dave,	  Jessica	  A.	  Klein,	  Leigh	  A.	  Knodler,	  
Amos	  R.	  Raphenya,	  Andrew	  G.	  McArthur	  
	  
McMaster	  University,	  Washington	  State	  
University	  
	  
The	  Inv/Mxi-‐Spa	  type	  III	  secretion	  system	  is	  a	  
key	  virulence	  determinant	  in	  many	  gram-‐
negative	  pathogens.	  The	  effector	  proteins	  
secreted	  by	  this	  system	  cause	  bacterial	  invasion	  
of	  eukaryotic	  host	  cells	  by	  phagocytosis.	  The	  cell	  
invasion	  process	  is	  dependent	  on	  the	  
coordinated	  actions	  of	  four	  Inv/Mxi-‐Spa	  
proteins:	  SicA,	  SipB,	  SipC	  and	  SipD.	  Salmonella	  
enterica	  serovar	  Typhimurium	  is	  one	  of	  the	  
bacterial	  strains	  that	  possesses	  an	  Inv/Mxi-‐Spa	  
type	  III	  secretion	  system.	  This	  study	  investigated	  
functional	  conservation	  among	  the	  four	  key	  
Inv/Mxi-‐Spa	  proteins.	  S.	  typhimurim	  mutants	  
lacking	  either	  the	  SicA,	  SipB,	  SipC	  or	  SipD	  gene	  
were	  cultured	  and	  transformed	  with	  a	  
homologous	  variant	  of	  the	  lacking	  gene	  from	  
another	  gram-‐negative	  pathogen.	  
Complementation	  tests	  were	  conducted	  to	  
determine	  if	  the	  complemented	  homolog	  was	  
sufficient	  to	  restore	  invasion.	  In	  this	  study,	  
phylogenetic	  trees	  of	  the	  four	  aforementioned	  
proteins	  were	  generated.	  These	  trees	  will	  test	  
the	  functional	  complementation	  results	  against	  
the	  evolutionary	  distances	  between	  the	  
complemented	  proteins.	  Additionally,	  the	  
phylogenetic	  distances	  between	  two	  homologs	  
may	  be	  able	  to	  predict	  the	  outcome	  of	  future	  
complementation	  experiments.	  
	  

Poster	  17	  
Ability	  Of	  Hela	  Cells	  To	  Withstand	  Different	  
Kinds	  Of	  Nutrient	  Deprivation	  And	  The	  
Influence	  Of	  Temperature	  
	  
John	  J.	  Kim,	  Phuc	  H.	  Pham	  and	  Niels	  C.	  Bols	  
	  
University	  of	  Waterloo	  
	  
Recently	  starvation	  and	  temperature	  have	  been	  
explored	  independently	  as	  variables	  to	  improve	  
the	  effectiveness	  of	  chemotherapeutic	  drugs	  to	  
kill	  cancer	  cells,	  but	  how	  starvation	  and	  
temperature	  themselves	  interact	  on	  the	  survival	  
of	  cancer	  cells	  has	  rarely	  been	  studied.	  
Therefore,	  this	  study	  investigated	  the	  combined	  
effects	  of	  temperature	  and	  starvation	  on	  cancer	  
cells	  using	  HeLa	  as	  the	  model	  cell	  line.	  The	  cells	  
were	  grown	  at	  four	  different	  temperatures:	  
14°C,	  22°C,	  32°C,	  and	  37°C.	  Four	  nutritional	  
conditions	  were	  used	  to	  induce	  starvation:	  L15	  
medium	  supplemented	  with	  15%	  FBS;	  L15	  
medium;	  L15	  Ex,	  which	  contains	  only	  L15	  salts,	  
galactose	  and	  pyruvate	  but	  no	  amino	  acids	  or	  
vitamins;	  and	  L15	  salts.	  At	  their	  optimal	  growth	  
temperature,	  the	  cells	  persisted	  for	  9	  days	  
except	  in	  L15	  salts	  where	  very	  few	  surviving	  cells	  
remained.	  At	  14°C,	  HeLa	  was	  able	  to	  survive	  up	  
to	  14	  days	  –	  significantly	  longer	  than	  at	  their	  
natural	  growth	  temperature.	  The	  results	  
showed	  that	  HeLa	  are	  not	  only	  able	  to	  withstand	  
extreme	  starvation	  but	  also	  survive	  better	  at	  
lower	  temperatures.	  It	  will	  be	  interesting	  in	  the	  
future	  to	  see	  how	  normal	  human	  cells	  respond	  
to	  starvation	  and	  temperature	  and	  whether	  the	  
selectivity	  of	  cancer	  drugs	  is	  enhanced	  or	  
impaired	  by	  starvation	  and	  temperature.	  
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Poster	  20	  
The	  Effects	  of	  Ventilation	  Induced	  Lung	  Injury	  
on	  Lamellar	  Body	  Morphology	  Associated	  with	  
Type-‐2	  Alveolar	  Cells	  
	  
Khazaee	  R1,	  Milos	  S2,	  McCaig	  LA3,	  Gardiner	  R1,	  
Yamashita	  CM3,	  Veldhuizen,	  RAW3	  
	  
Western	  University,	  Lawson	  Health	  Research	  
Institute	  
	  
Surfactant	  is	  a	  lipid-‐protein	  mixture	  that	  is	  
stored	  as	  lamellar	  bodies	  (LB)	  in	  Type	  II	  
pneumocytes	  and	  secreted	  into	  the	  alveolar	  
space	  where	  surfactant	  maintains	  normal	  lung	  
function.	  Alterations	  of	  extracellular	  surfactant	  
promote	  lung	  dysfunction	  in	  injuries	  such	  as	  
ventilator-‐induced	  lung	  injury	  (VILI),	  however	  
the	  contribution	  of	  intracellular	  changes	  to	  LB	  to	  
this	  phenomenon	  is	  not	  known.	  It	  was	  
hypothesized	  that	  significant	  ultrastructural	  
changes	  in	  morphology	  and	  number	  of	  LBs	  occur	  
in	  the	  setting	  of	  VILI.	  Rats	  were	  randomized	  to	  
naïve,	  control	  and	  VILI	  and	  lung	  function	  was	  
verified	  by	  arterial	  blood	  gas	  measurements.	  
Lung	  tissues	  were	  subsequently	  removed	  and	  
fixed	  for	  characterization	  by	  Transfer	  Electron	  
Microscopy	  (TEM).	  Preliminary	  results	  suggest	  
that	  significant	  ultrastructural	  and	  quantity	  of	  LB	  
associated	  with	  Type	  II	  cells	  occurs	  in	  the	  setting	  
of	  VILI	  with	  final	  analysis	  currently	  being	  
completed.	  This	  study	  is	  the	  first	  investigation	  
into	  the	  intracellular	  mechanism	  of	  surfactant	  
alteration	  in	  VILI,	  which	  may	  give	  a	  new	  insight	  
into	  the	  VILI	  development	  and	  may	  open	  up	  
new	  areas	  of	  clinical	  interventions.	  

Poster	  19	  
Histone	  Chaperones:	  How	  Does	  DNA	  Folding	  
Ensure	  Cell	  Survival?	  
	  
Nairy	  Khodabakhshian,	  Dr.	  Jeffery	  Fillingham,	  
Dr.	  Sarah	  Sabatinos	  
	  
Ryerson	  University	  
	  
Histone	  chaperones	  play	  a	  crucial	  role	  in	  
chromatin	  formation	  because	  they	  interact	  with	  
histones	  and	  DNA	  to	  form	  nucleosomes.	  This	  
project	  considers	  how	  DNA	  folding	  associated	  
with	  histone	  chaperones	  affects	  cell	  survival	  
rates.	  A	  deletion	  using	  PCR	  technique	  will	  be	  
made	  in	  histone	  chaperones	  of	  
Schizosaccharomyces	  pombe	  (S.	  pombe),	  
beginning	  with	  mug183	  (rtt106).	  Three	  other	  
histone	  chaperones	  will	  later	  be	  considered	  
(chz1,	  cia1	  and	  hip1).	  S.pombe	  are	  fission	  yeast	  
which	  have	  become	  a	  popular	  metazoan	  genetic	  
research	  model	  organism	  because	  of	  their	  
genetic	  flexibility.	  The	  mutants	  will	  be	  tested	  to	  
determine	  their	  genomic	  stability,	  drug	  
sensitivity	  and	  overall	  mutation	  frequency	  after	  
DNA	  damaging	  drug	  exposure.	  
Diploid	  S.pombe	  cells	  were	  constructed	  by	  
inducing	  haploid	  mating.	  The	  diploid	  cells	  
underwent	  gene	  deletion	  using	  a	  PCR-‐based	  
method.	  Isolates	  were	  plated	  onto	  drug	  plates	  
selecting	  for	  gene-‐deletion	  events.	  To	  confirm	  
gene	  deletion	  stability,	  candidate	  mug183∆	  
colonies	  were	  grown	  without	  selecting	  drug	  and	  
then	  re-‐screened.	  Candidates	  were	  sporulated	  
to	  become	  haploid	  and	  confirmed	  to	  be	  
successful	  deletion	  events.	  	  	  
Preliminary	  results	  indicate	  successful	  
integration	  and	  generation	  of	  the	  histone	  
chaperone	  mug183	  mutant.	  Future	  plans	  will	  
test	  the	  mug183∆	  with	  varying	  drugs	  to	  assess	  
whether	  they	  generate	  spontaneous	  or	  drug-‐
induced	  mutations.	  
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Poster	  21	  
Palmitate-‐mediated	  neuroinflammation	  in	  an	  
immortalized	  microglial	  cell	  line	  BV-‐2	  and	  co-‐
culture	  with	  hypothalamic	  neurons	  
	  
Mun	  Heui	  Kim,	  Jennifer	  A.	  Chalmers,	  Denise	  D.	  
Belsham	  
	  
University	  of	  Toronto	  
	  
As	  in	  obesity	  or	  with	  a	  high	  fat	  diet,	  elevated	  
levels	  of	  plasma	  fatty	  acids	  induce	  a	  state	  of	  
neuroinflammation	  in	  the	  hypothalamus,	  
hypothesized	  to	  be	  modulated	  by	  microglia.	  The	  
objective	  of	  this	  study	  was	  to	  examine	  cellular	  
signal	  transduction	  in	  response	  to	  palmitate,	  the	  
most	  prevalent	  saturated	  fatty	  acid	  in	  the	  diet,	  
in	  a	  microglial-‐derived	  cell	  line,	  BV-‐2.	  The	  cells	  
were	  treated	  with	  50	  µM	  palmitate	  for	  4	  and	  24	  
hours,	  and	  the	  transcriptional	  regulation	  of	  84	  
inflammatory	  markers	  was	  assessed	  with	  an	  RT2	  
Profiler	  PCR	  Array,	  and	  changes	  in	  expression	  
validated	  by	  qRT-‐PCR.	  The	  BV-‐2	  cells	  were	  also	  
co-‐cultured	  using	  1.0	  micron	  PET	  inserts	  with	  an	  
immortalized	  embryonic	  hypothalamic	  cell	  line,	  
mHypoE-‐46,	  to	  investigate	  potential	  intercellular	  
communication	  between	  neurons	  and	  microglia.	  
We	  found	  regulation	  of	  specific	  inflammatory	  
and	  ER	  stress	  markers	  by	  palmitate,	  including	  
the	  Bax/Bcl2	  ratio,	  CHOP,	  CCL2,	  IL-‐13,	  IL-‐17,	  and	  
TNFα	  in	  the	  BV-‐2	  cells.	  The	  mHypoE-‐46	  neurons	  
that	  were	  co-‐cultured	  with	  BV-‐2	  cells	  
demonstrated	  significant	  repression	  of	  TNFα	  
expression.	  The	  BV-‐2	  microglial	  cell	  line	  exhibits	  
a	  unique	  inflammatory	  profile	  suggesting	  a	  
potential	  anti-‐inflammatory	  role	  for	  microglia	  in	  
the	  hypothalamus.	  This	  prompts	  further	  
investigation	  into	  the	  nature	  of	  the	  microglia	  
and	  their	  interaction	  with	  neurons.	  
	  

Poster	  22	  
The	  Dynamics	  of	  Anti-‐Microbial	  Immune	  
Responses	  by	  Nasopharyngeal	  Epithelial	  Cells	  
	  
Alejandra	  Lagos,	  Chris	  P.	  Verschoor,	  and	  Dawn	  
M.E.	  Bowdish	  
	  
McMaster	  University	  
	  
The	  nasal	  cavity	  is	  the	  main	  entryway	  for	  
airborne	  pathogens	  thus,	  requiring	  local	  host	  
defenses.	  Nasopharyngeal	  epithelial	  cells	  in	  the	  
nasal	  mucosa	  can	  act	  as	  the	  first	  line	  of	  defense	  
by	  providing	  a	  physical	  barrier,	  co-‐stimulating	  
innate	  immune	  cells,	  and	  directly	  releasing	  anti-‐
microbial	  molecules.	  Although	  there	  is	  a	  paucity	  
in	  the	  data	  describing	  the	  host-‐defense	  
interactions	  of	  the	  nasopharyngeal	  epithelium,	  
we	  hypothesize	  that	  unstimulated	  
nasopharyngeal	  epithelial	  cells	  can	  
constitutively	  express	  several	  types	  of	  anti-‐
microbial	  molecules	  in	  a	  broad	  manner,	  in	  
particular:	  human	  beta	  defensin-‐1	  (hBD-‐1),	  
human	  beta	  defensin-‐2	  (hBD-‐2),	  human	  
cathelicidin	  (LL37/hCAP18),	  human	  
antileukoprotease	  (hALP),	  human	  c-‐reactive	  
protein	  (hCRP),	  human	  lysozyme	  (hLYZ),	  and	  
human	  lactoferrin	  (LF).	  Additionally,	  we	  
hypothesize	  that	  these	  cells	  can	  express	  all	  
these	  anti-‐microbial	  molecules	  in	  response	  to	  a	  
variety	  of	  stimulants,	  including	  Streptococcus	  
pneumoniae.	  Given	  what	  is	  known	  about	  the	  
respiratory	  epithelia,	  we	  predict	  that	  
LL37/hCAP18	  and	  the	  hBDs	  will	  be	  the	  most	  
expressed	  anti-‐microbial	  molecules,	  while	  hALP	  
will	  be	  the	  least.	  To	  test	  these	  hypotheses,	  the	  
quantitative	  polymerase	  chain	  reaction	  (qPCR)	  
technique	  was	  used	  to	  measure	  mRNA	  
transcript	  levels	  of	  anti-‐microbial	  molecules	  
produced	  by	  the	  human	  nasopharyngeal	  
carcinoma	  cell	  line,	  Detroit	  562.	  Using	  this	  
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Poster	  24	  
Exploring	  students’	  misconceptions	  about	  fluid	  
and	  ion	  movement	  in	  relation	  to	  renal	  
physiology:	  qualitative	  analysis	  using	  a	  case	  
study	  approach	  
	  
Vrinda	  Asrani,	  Mahnoor	  Ayub,	  Muhammad	  
Faizan,	  Sanja	  Hinic-‐Frlog,	  and	  Mindy	  Thuna	  
	  
University	  of	  Toronto	  -‐	  Mississauga	  
	  
Scientific	  literature	  reflects	  a	  persistence	  of	  
misconceptions	  in	  human	  anatomy	  and	  
physiology	  education.	  	  We	  identified	  
misconceptions	  relating	  to	  renal	  physiology	  in	  
Fundamentals	  of	  Human	  Anatomy	  and	  
Physiology	  class	  (BIO210)	  at	  the	  University	  of	  
Toronto	  Mississauga	  and	  attempted	  to	  align	  
them	  with	  threshold	  concepts	  previously	  
identified	  in	  anatomy	  and	  physiology	  education.	  
We	  used	  12	  assessments	  collected	  over	  two	  
years	  to	  find	  questions	  with	  fewer	  than	  50%	  
correct	  responses.	  Upon	  further	  analysis	  of	  
these	  questions,	  	  we	  were	  able	  to	  distinguish	  ion	  
movement	  and	  fluid	  balance	  as	  a	  common	  
misconception,	  predominantly	  in	  relation	  to	  the	  
urinary	  system.	  We	  developed	  an	  outline	  
consisting	  of	  four	  lectures	  and	  two	  discussion-‐
based	  tutorials	  for	  addressing	  this	  
misconception,	  using	  the	  renal	  system	  as	  a	  
model.	  We	  employed	  a	  case	  study	  approach	  to	  
enhance	  student	  understanding	  of	  electrolyte	  
imbalance	  in	  the	  context	  of	  renal	  pathology.	  We	  
will	  use	  content	  related	  pre-‐tests	  and	  post-‐tests	  
as	  well	  as	  student	  satisfaction	  surveys	  to	  
measure	  the	  effectiveness	  of	  this	  approach	  in	  
BIO210.	  

Poster	  23	  
Do	  the	  strong	  effects	  of	  adenosine	  on	  the	  central	  
control	  of	  breathing	  in	  the	  cane	  toad	  manifest	  in	  
the	  whole	  animal?	  
	  
Aeen	  Ebrahim	  Amini,	  Arjun	  Patel,	  Athithya	  
Thambiappah	  and	  Stephen	  G.	  Reid	  
	  
University	  of	  Toronto	  
	  
Amphibians	  have	  a	  highly	  complex	  respiratory	  
system	  and	  it	  is	  designed	  to	  function	  in	  and	  adapt	  to	  
numerous	  different	  and	  stressful	  environments.	  Low	  
oxygen	  or	  high	  carbon	  dioxide	  level	  (hypercapnia)	  is	  
one	  of	  environmental	  condition	  that	  causes	  
significant	  respiratory	  stress	  on	  amphibians.	  The	  
effect	  of	  changes	  in	  environmental	  oxygen	  level	  can	  
influence	  central	  and	  peripheral	  nervous	  system	  in	  
amphibians	  by	  modulating	  chemoreceptors	  in	  the	  
brain.	  Previous	  studies	  have	  shown	  that	  different	  
hormones	  and	  neurotransmitters	  can	  affect	  
breathing	  differently	  in	  amphibians.	  This	  research	  
focuses	  on	  the	  role	  of	  adenosine	  in	  the	  modulation	  
of	  the	  ventilatory	  response	  in	  Bufo	  marinus	  in	  vivo	  
trials.	  We	  hypothesized	  that	  adenosine	  would	  
decrease	  breathing	  in	  cane	  toads	  during	  hypoxia	  and	  
hypercapnia	  conditions	  by	  effecting	  on	  A1	  receptor	  
in	  the	  brain.	  Leads	  were	  surgically	  attached	  to	  16	  
cane	  toads,	  and	  they	  were	  exposed	  to	  a	  4	  hours	  trial	  
of	  normoxic,	  normocapnic,	  hypoxic,	  and	  hypercapnic	  
conditions	  under	  saline	  (control)	  and	  10	  μm	  
adenosine	  injection.	  Six	  key	  variables	  in	  breathing,	  
including	  breaths	  per	  episode,	  episodes	  per	  minute,	  
breathing	  frequency,	  breath	  duration,	  breath	  area,	  
and	  total	  ventilation	  were	  examined	  to	  determine	  
the	  role	  of	  adenosine	  in	  the	  amphibian	  ventilatory	  
response.	  The	  statistical	  analysis	  of	  the	  results	  
showed	  that	  in	  control	  ones	  in	  which	  saline	  were	  
injected,	  breathing	  increases	  during	  hypercapnia	  in	  
comparison	  with	  normoxia	  condition,	  and	  under	  
adenosine	  injection	  breathing	  decreased	  by	  10	  
percent	  during	  both	  hypercapnia	  and	  normoxia	  
conditions.	  The	  result	  of	  the	  experiment	  clearly	  
showed	  the	  effect	  of	  adenosine	  on	  breathing	  of	  cane	  
toads	  by	  effecting	  on	  A1	  receptor	  in	  the	  brain.	  
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Poster	  26	  
Interference	  with	  the	  FGL2-‐FcγRIIB/RIII	  pathway	  
leads	  to	  enhanced	  immunological	  memory	  in	  LCMV	  
infection	  
	  
Dario	  Ferri,	  Ramzi	  Khattar,	  Kaveh	  Farrokhi,	  Hassan	  
Sadozai,	  Vanessa	  Rojas	  Luengas,	  Conan	  Chua,	  Gary	  
Levy,	  Nazia	  Selzner	  
	  
University	  Health	  Network,	  University	  of	  Toronto	  
	  
Introduction:	  Viruses	  are	  able	  to	  induce	  several	  
immunosuppressive	  pathways	  during	  chronic	  viral	  
infection	  to	  inhibit	  the	  antiviral	  immune	  response	  
and	  persist	  within	  the	  host.	  Recent	  reports	  have	  
implicated	  upregulation	  of	  immunomodulatory	  
molecules	  such	  as	  PD-‐1,	  CTLA4	  and	  IL-‐10	  as	  major	  
factors	  contributing	  to	  viral	  persistence.	  These	  
molecules	  are	  effectors	  of	  CD4+CD25+TIGIT+FOXP3+	  
Treg	  cells.	  FGL2	  is	  another	  major	  
immunosuppressive	  effector	  of	  Treg.	  
	  
Methods:	  Fgl2+/+	  and	  Fgl2-‐/-‐	  mice	  were	  infected	  
with	  2x106	  PFU	  LCMV	  CL-‐13.	  Immunological	  memory	  
was	  assessed	  on	  day	  60	  post	  infection	  by	  flow	  
cytometry.	  Viral	  specificity	  was	  evaluated	  by	  
tetramer	  staining	  of	  LCMV	  specific	  peptides	  GP33,	  
NP396	  and	  GP61.	  Viral	  control	  was	  evaluated	  
following	  adoptive	  transfer	  of	  Fgl2+/+	  and	  Fgl2-‐/-‐	  
sorted	  memory	  cells	  into	  Fgl2+/+	  and	  Fgl2-‐/-‐	  
recipients.	  Total	  proliferation	  of	  transferred	  cells	  was	  
measured	  on	  day	  14	  post	  transfer.	  	  
	  
Results:	  Total	  CD4/CD8	  effector	  and	  central	  memory	  
as	  well	  as	  virus-‐specific	  memory	  is	  increased	  in	  Fgl2-‐
/-‐	  mice	  60	  days	  post	  infection.	  Total	  number	  of	  virus-‐
specific	  T	  cells	  is	  increased	  14	  days	  following	  
adoptive	  transfer	  of	  Fgl2+/+	  and	  Fgl2-‐/-‐	  cells	  into	  an	  
Fgl2-‐/-‐	  recipient.	  	  
	  
Conclusion:	  FGL2	  is	  directly	  involved	  in	  the	  
regulation	  of	  the	  development	  of	  immunological	  
memory.	  Knocking	  out	  FGL2	  restores	  immunity	  and	  
may	  hold	  therapeutic	  potential.	  

Poster	  25	  
How	  does	  Tail	  Beat	  Amplitude	  relate	  to	  
Swimming	  Speed	  in	  Lake	  Trout	  (Salvelinus	  
namaycush)	  
	  
Xiao	  (Sisi)	  Feng,	  Christina	  Truong,	  Liset	  Cruz-‐Font	  
	  
University	  of	  Toronto	  
	  
Studying	  the	  kinematics	  of	  fish	  can	  improve	  our	  
understanding	  of	  the	  relationship	  between	  fish	  
morphology,	  behaviour,	  and	  metabolic	  costs	  	  of	  
movements	  such	  as	  foraging	  and	  mating.	  Lake	  
trout	  (Salvelinus	  	  namaycush)	  were	  studied	  
since	  they	  are	  a	  North	  American	  top	  predator	  
and	  thus	  play	  a	  large	  role	  in	  maintaining	  
population	  dynamics	  within	  their	  ecosystem.	  
Fish	  swam	  against	  increasing	  water	  speeds	  in	  a	  
chamber	  and	  swimming	  duration	  was	  videoed	  
from	  overhead.	  Still	  photos	  were	  taken	  from	  the	  
videos	  and	  the	  amplitudes	  of	  body	  positions	  
including	  the	  caudal	  fin,	  the	  caudal	  peduncle,	  
and	  the	  nostril	  were	  calculated	  to	  study	  
kinematics.	  We	  found	  that	  as	  swimming	  speeds	  	  
increased,	  all	  amplitudes	  of	  movements	  
increased	  linearly	  with	  the	  caudal	  fin	  and	  nostril	  
having	  the	  maximum	  and	  minimum	  amplitudes,	  
respectively.	  
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Poster	  28	  
Cold	  Climate	  Adaptation	  and	  the	  FADS	  Gene	  in	  
Canadian	  Inuit	  Populations	  
	  
Ge,	  J	  &	  Hegele,	  R	  
	  
Western	  University	  
	  
In	  September	  2015,	  a	  study	  was	  published	  in	  
Science	  stating	  that	  evolutionary	  pressure	  acted	  
on	  the	  fatty	  acid	  desaturase	  (FADS)	  genes	  long	  
before	  the	  ancestors	  of	  Greenlandic	  Inuit	  settled	  
in	  Greenland.	  This	  group	  concluded	  that	  
Greenland’s	  cold	  climate	  exerted	  positive	  
selection	  pressure	  on	  the	  FADS	  gene	  region	  in	  
Greenlandic	  Inuit.	  However,	  previous	  data	  from	  
the	  Hegele	  lab	  on	  the	  same	  population	  showed	  
different	  results.	  Looking	  at	  various	  Canadian	  
Inuit	  populations,	  my	  project	  aims	  to	  calculate	  
the	  allele	  frequencies	  of	  select	  FADS	  SNPs	  in	  
order	  to	  elucidate	  the	  relationship	  between	  cold	  
climate	  adaptation	  and	  the	  FADS	  gene.	  

Poster	  27	  
A	  Novel	  Neurological	  Syndrome	  Induced	  By	  
Neuronal-‐Specific	  Inhibition	  Of	  Glutathione	  
Synthesis	  In	  Drosophila	  
	  
Graham	  Gauthier	  and	  Dr.	  Tony	  Parkes	  
	  
Nipissing	  University	  
	  
Reactive	  Oxygen	  Species	  (ROS)	  are	  atoms	  or	  
molecules	  with	  unpaired	  electrons	  that	  cause	  
oxidative	  damage	  to	  cells.	  The	  Free	  Radical	  
theory	  of	  aging	  states	  that	  aging	  can	  be	  
attributed	  to	  the	  damage	  caused	  by	  these	  ROS,	  
which	  are	  produced	  by	  normal	  metabolism.	  
Damage	  to	  cells	  by	  ROS	  has	  also	  been	  associated	  
with	  age-‐related	  neurodegenerative	  disorders	  
such	  as	  Parkinson’s	  and	  Alzheimer’s	  disease.	  
Glutathione	  (GSH)	  is	  an	  antioxidant	  present	  in	  
cells	  and	  has	  been	  thoroughly	  studied	  regarding	  
protection	  against	  ROS.	  Combining	  two	  
molecular	  tools,	  RNA-‐interference	  and	  GAL4-‐
UAS	  gene	  expression	  system,	  we	  demonstrate	  
that	  GSH	  is	  essential	  for	  adult	  viability	  in	  
Drosophila	  and	  that	  knockdown	  of	  GSH	  
synthesis	  in	  neurons	  imparts	  a	  syndrome	  of	  
neurological	  defects	  strikingly	  reminiscent	  of	  
several	  human	  neurodegenerative	  disorders.	  
The	  data	  suggest	  that	  GSH	  is	  essential	  for	  adult	  
metabolism	  and	  function.	  Due	  to	  the	  lack	  of	  
demonstrable	  phenotypes	  in	  animals	  with	  GSH	  
synthesis	  inhibited	  specifically	  within	  
motorneurons,	  our	  results	  also	  provide	  evidence	  
that	  GSH	  may	  be	  transported	  between	  tissues.	  
Most	  importantly,	  our	  data	  clearly	  establishes	  
that	  GSH	  depletion	  is	  a	  cause	  of	  neuropathy,	  as	  
opposed	  to	  an	  effect.	  These	  results	  may	  be	  of	  
direct	  relevance	  to	  the	  development	  of	  
treatment	  strategies	  for	  age-‐related	  
neurodegenerative	  disorders	  in	  humans.	  
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Poster	  30	  
Role	  of	  Heat	  Shock	  Factor	  (HSF)	  during	  the	  
Critical	  Period	  of	  8-‐12	  Hr	  After	  Egg	  Lay	  (AEL)	  in	  
Drosophila	  melanogaster	  Embryogenesis	  
	  
Pramath	  Kakodkar	  and	  Husam	  Abdulnabi	  
	  
University	  of	  Toronto	  -‐	  Mississauga	  
	  
Heat	  Shock	  Factor	  (HSF)	  is	  a	  well-‐known	  
transcription	  factor	  that	  regulates	  the	  
expression	  of	  heat	  shock	  proteins	  (HSPs)	  during	  
a	  heat	  shock	  response	  within	  organisms.	  Studies	  
have	  shown	  that	  Drosophila	  melanogaster	  
experience	  developmental	  arrest	  in	  the	  absence	  
of	  HSF.	  This	  novel	  critical	  requirement	  of	  HSFs	  in	  
non-‐heat	  shock	  conditions	  during	  
embryogenesis	  brings	  upon	  new	  questions	  and	  
possibilities	  in	  deciphering	  developmental	  
processes.	  The	  objective	  of	  this	  research	  is	  to	  
determine	  the	  role	  of	  HSF	  during	  
embryogenesis,	  more	  specifically,	  at	  8-‐12	  hrs	  
after	  egg	  lay	  (AEL)	  as	  previously	  established	  by	  
past	  members	  of	  the	  Westwood	  Lab	  at	  the	  
University	  of	  Toronto.	  This	  study	  is	  prepared	  to	  
(1)	  identify	  the	  binding	  sites	  of	  HSF,	  as	  a	  
regulator	  of	  transcription,	  during	  the	  critical	  
time	  period	  using	  high	  resolution	  ChIP-‐seq.	  
Characterizing	  the	  temporally	  specific	  binding	  
sites	  on	  the	  genome	  can	  reveal	  crucial	  gene(s)	  
required	  for	  embryogenesis	  that	  HSF	  controls.	  
Upon	  completion	  of	  (1),	  the	  project	  aims	  to	  (2)	  
study	  the	  localization	  of	  HSF	  in	  embryos	  at	  the	  
critical	  time	  period.	  This	  may	  be	  accomplished	  
by	  confocal	  microscopy	  to	  provide	  further	  
insights	  on	  the	  nature	  of	  the	  requirement	  of	  
HSF.	  

Poster	  29	  
Prey	  selection	  in	  adult	  dragonflies	  
	  
Ann	  Gomez,	  Tammy	  Duong,	  Dr.	  Tom	  Sherratt	  
	  
Carleton	  University	  
	  
Adult	  dragonflies	  are	  voracious	  predators	  that	  
feed	  on	  many	  different	  invertebrate	  species,	  yet	  
relatively	  little	  is	  known	  about	  how	  adults	  make	  
foraging	  decisions	  and	  even	  less	  is	  known	  about	  
whether	  there	  are	  species-‐specific	  preferences.	  
These	  choices	  are	  important	  because	  they	  may	  
shape	  anti-‐predator	  adaptations	  in	  their	  prey.	  
We	  presented	  artificial	  prey,	  between	  2.5	  and	  
31	  mm,	  in	  a	  pair-‐wise	  fashion	  to	  8	  species	  of	  
perched	  dragonflies.	  We	  found	  that	  smaller	  
dragonfly	  species	  preferred	  smaller	  prey,	  while	  
larger	  species	  attacked	  a	  wider	  range	  of	  prey	  
sizes	  and	  more	  frequently.	  Dragonfly	  species	  
change	  in	  abundance	  throughout	  the	  flying	  
season	  and	  our	  observed	  differences	  in	  foraging	  
preferences	  provides	  insight	  on	  how	  the	  
dragonfly	  community	  might	  apply	  selective	  
pressures	  on	  their	  prey.	  Selection	  on	  smaller	  
prey	  would	  be	  consistently	  high	  but	  survival	  of	  
larger	  prey	  would	  be	  highest	  in	  the	  presence	  of	  
smaller	  dragonfly	  species.	  
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Poster	  32	  
Implementing	  Small	  Scale	  Composting	  in	  
Central	  Ontario	  Institutions	  
	  
Crawford,	  K.,	  Hancock,	  H.	  And	  Murray,	  C.	  
	  
Lakehead	  University	  -‐	  Orillia	  
	  
Smaller	  reactor-‐type	  composter	  designs	  (<	  200	  
L)	  are	  often	  less	  costly	  (in	  terms	  of	  cost	  per	  
volume)	  than	  larger	  ones,	  but	  they	  are	  less	  likely	  
to	  include	  insulation	  and	  may	  not	  as	  easily	  allow	  
temperatures	  necessary	  for	  mesophillic	  and	  
thermophillic	  bacteria	  to	  flourish.	  An	  institution	  
such	  as	  a	  school	  that	  wants	  to	  pursue	  
composting	  with	  smaller	  reactor	  vessels	  faces	  
another	  obstacle:	  times	  when	  organic	  waste	  is	  
generated	  and	  students	  are	  available	  to	  operate	  
a	  composting	  program	  tend	  to	  be	  times	  when	  
ambient	  temperatures	  are	  low,	  making	  
achieving	  the	  necessary	  temperatures	  all	  the	  
more	  difficult.	  This	  study,	  underway	  since	  
January	  of	  2016,	  aims	  to	  evaluate	  the	  effect	  of	  
several	  process	  parameters	  on	  the	  rate	  at	  which	  
compost	  will	  mature	  in	  small	  outdoor	  reactors	  
during	  winter.	  Test	  conditions	  varied	  in	  terms	  of	  
the	  extent	  to	  which	  reactors	  were	  filled,	  the	  
frequency	  reactors	  were	  filled,	  the	  extent	  of	  
mechanical	  homogenization	  of	  the	  organic	  
material	  before	  it	  was	  placed	  in	  the	  reactor,	  and	  
the	  time	  compost	  spent	  indoors	  before	  being	  
moved	  outdoors.	  Additional	  to	  these	  outdoor	  
tests,	  several	  smaller	  tests	  were	  conducted	  in	  a	  
laboratory	  environment.	  These	  tests	  were	  
aimed	  at	  investigating	  the	  effect	  of	  compost	  pile	  
surface	  area:volume	  ratio	  on	  compost	  
degradation.	  

Poster	  31	  
Characterizing	  and	  differentiating	  bacterial	  
communities	  in	  soil	  impacted	  by	  gold	  mining	  in	  
the	  Northwest	  Territories	  through	  community	  
level	  physiological	  profiling.	  
	  
James	  Bannister	  
	  
Wilfred	  Laurier	  University	  
	  
Tundra	  Mine	  is	  among	  a	  number	  of	  gold	  mines	  
that	  operated	  through	  the	  latter	  half	  of	  the	  
1900s	  in	  the	  Northwest	  Territories,	  Canada.	  
Remediation	  of	  impacted	  sites	  has	  been	  
initiated	  however,	  they	  remain	  as	  vast	  areas	  
with	  mineral	  soil	  that	  is	  absent	  of	  any	  
vegetation.	  Re-‐vegetation	  of	  these	  areas	  is	  a	  
priority	  in	  the	  final	  stages	  of	  site	  closure.	  Due	  to	  
the	  difficulties	  inherent	  in	  tundra	  survival,	  
including	  short	  growth	  seasons,	  arid	  climate	  and	  
temperatures	  often	  falling	  below	  0	  °C,	  ensuring	  
soil	  conditions	  conducive	  to	  plant	  growth	  is	  an	  
integral	  component	  of	  the	  re-‐vegetation	  effort.	  
Microbial	  communities	  are	  a	  well	  studied	  
measure	  of	  soil	  health	  due	  to	  their	  important	  
roles	  in	  nutrient	  cycles	  and	  breakdown	  of	  
organic	  compounds.	  The	  objective	  of	  this	  study	  
is	  the	  characterization	  and	  differentiation	  of	  
bacterial	  soil	  communities	  in	  areas	  impacted	  by	  
Tundra	  Mine.Bacterial	  soil	  communities	  from	  6	  
sample	  sites	  at	  Tundra	  Mine	  were	  profiled	  using	  
Biolog™	  Ecoplates	  Preliminary	  results	  indicate	  a	  
clear	  difference	  in	  abundance	  of	  and	  diversity	  of	  
microbial	  communities	  present	  in	  mining	  
impacted	  soils	  when	  compared	  to	  reference	  site	  
soils	  near	  Tundra	  Mine.	  The	  implications	  of	  the	  
results	  will	  be	  discussed.	  
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Poster	  34	  
Genotype	  by	  environment	  interaction	  alters	  
weediness	  in	  the	  crop-‐wild	  system,	  Raphanus	  
spp.	  
	  
Neda	  Ejbari,	  Kruti	  Shukla,	  Lesley	  G.	  Campbell	  
	  
Ryerson	  University	  
	  
The	  probability	  of	  spontaneous,	  crop-‐to-‐weed	  
hybridization	  has	  been	  generally	  considered	  
outside	  the	  context	  of	  abiotic,	  environmental	  
variation.	  However,	  since	  hybrid	  fitness	  may	  be	  
responsive	  to	  both	  their	  current	  environment	  
and	  the	  environment	  under	  which	  parental	  
lineages	  evolved,	  realized	  hybridization	  rate	  
might	  vary	  across	  environmental	  clines,	  or	  
across	  time	  due	  to	  global	  climate	  change.	  To	  
determine	  how	  relative	  success	  of	  hybrid	  plants	  
(compared	  with	  weedy	  progenitors)	  varies	  in	  
response	  to	  historical	  environmental	  variation,	  
we	  quantified	  number	  of	  flowers,	  fruits	  and	  
seeds	  produced	  by	  wild	  (Raphanus	  
raphanistrum)	  and	  F5	  crop-‐wild	  hybrid	  radish	  
populations	  (R.	  raphanistrum	  x	  R.	  sativus)	  under	  
relatively	  wet	  conditions	  when	  derived	  from	  
either	  relatively	  wet,	  or	  control	  soil	  moisture	  
conditions	  in	  King	  City,	  Canada.	  Under	  wet	  
current	  conditions,	  plants	  that	  had	  evolved	  
under	  wet	  conditions	  produced	  28%	  more	  
flowers	  than	  plants	  that	  have	  evolved	  under	  
control	  conditions,	  suggesting	  adaptive	  
evolution	  to	  changing	  water	  availability.	  
Furthermore,	  we	  detected	  a	  significant	  
genotype-‐by-‐environment	  interaction	  where	  
hybrid	  plants	  were	  more	  adapted	  to	  wet	  than	  
control	  conditions	  whereas	  wild	  plants	  were	  
equally	  successful	  regardless	  of	  their	  
evolutionary	  history.	  Our	  results	  support	  the	  
hypothesis	  that	  crop	  gene	  transfer	  into	  weed	  
populations	  allows	  for	  rapid	  adaptive	  evolution	  
such	  that	  they	  are	  predisposed	  to	  invade	  similar	  
environments.	  
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The	  effect	  of	  Storage	  on	  the	  agromineral	  
Spanish	  River	  Carbonatite:	  How	  Storing	  
Conditions	  affect	  the	  composition	  of	  microbial	  
communities	  of	  pea	  
	  
Jake	  Carson	  
	  
Wilfred	  Laurier	  University	  
	  
Spanish	  River	  Carbonatite	  (SRC)	  is	  an	  
agromineral,	  mined	  in	  Sudbury,	  Ontario.	  A	  
positive	  correlation	  between	  SRC	  
supplementation	  and	  plant	  growth	  has	  been	  
shown;	  however,	  inconsistencies	  exist	  between	  
different	  SRC	  batches.	  We	  hypothesize	  that	  the	  
storage	  conditions	  to	  which	  extracted	  SRC	  is	  
subjected	  negatively	  affect	  the	  microbial	  
populations	  endemic	  to	  the	  deposit,	  leading	  to	  a	  
less	  than	  optimal	  plant	  growth.	  	  To	  test	  this	  
hypothesis,	  pea	  plants	  were	  grown	  in	  Wendigo	  
soils	  supplemented	  with	  SRC	  which	  had	  been	  
subjected	  to	  three	  treatments:	  SRC	  from	  the	  
mining	  deposit,	  SRC	  from	  isolated	  storage	  piles,	  
and	  sterilized	  SRC	  inoculated	  with	  Rhizobium	  
leguminosarum.	  Plants	  were	  harvested	  28	  days	  
after	  planting;	  plant	  biomass,	  number	  of	  
nodules,	  and	  soil	  bacteria	  were	  measured.	  
Nodulation	  and	  microbial	  cultures	  were	  
negatively	  correlated	  to	  plant	  growth,	  likely	  
reflecting	  the	  cost	  of	  nodulation.	  Surprisingly,	  
leaving	  the	  SRC	  in	  a	  pile	  exposed	  to	  the	  natural	  
environment	  did	  not	  negatively	  affect	  the	  pea	  
microbial	  communities,	  suggesting	  that	  the	  
storing	  conditions	  lowered	  the	  number	  of	  
microbes	  competing	  with	  Rhizobium.	  Assessing	  
the	  effects	  of	  SRC	  utilization	  on	  plant	  yield	  is	  
essential	  before	  SRC	  can	  be	  used	  globally	  as	  an	  
agromineral.	  It	  is	  thought	  that	  SRC	  may	  
supplement	  synthetic	  fertilizers,	  lowering	  their	  
global	  use	  and	  their	  negative	  impact	  on	  the	  
planet.	  
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Chronic	  exposure	  of	  environmentally	  relevant	  
concentrations	  of	  Fluoxetine	  and	  
Carbamazepine	  on	  Brown	  Hydra	  (Hydra	  
oligactis)	  
	  
Abigail	  H.Lee,	  Ryan	  Belowitz,	  Dr.	  Ana	  Campos,	  
Dr.	  Joanna	  Wilson	  
	  
McMaster	  University	  
	  
Low	  concentrations	  of	  pharmaceuticals	  in	  the	  
environment	  (ngl-‐1	  to	  μgl-‐1)	  are	  an	  emerging	  
concern	  because	  of	  their	  widespread	  use	  and	  
the	  inefficient	  removal	  in	  wastewater	  treatment	  
plants.	  We	  propose	  the	  use	  of	  an	  invertebrate,	  
Hydra	  oligactis,	  as	  a	  cost-‐effective	  model	  for	  
primary	  toxicity	  testing	  for	  environmentally	  
relevant	  concentrations	  of	  pharmaceuticals,	  
such	  as	  fluoxetine	  (FLX)	  and	  carbamazepine	  
(CBZ).	  We	  exposed	  H.	  oligactis	  to	  three	  
concentrations	  (0.1	  μgl-‐1,	  1.0	  μgl-‐1	  and	  10	  μgl-‐1)	  
of	  FLX	  and	  CBZ	  for	  14	  days	  and	  analyzed	  
multiple	  sensitive	  endpoints:	  morphology,	  
population	  growth,	  feeding	  behaviour,	  
regenerative	  capacity	  and	  cell	  ratios	  
(epithelial:interstitial	  stem	  cells).	  We	  
hypothesized	  that	  chronic	  low	  doses	  of	  FLX	  and	  
CBZ	  would	  have	  significant	  impacts	  on	  feeding	  
behaviour,	  reproduction	  and	  regeneration.	  
Some	  preliminary	  results	  suggest	  that	  Hydra	  do	  
not	  die	  from	  chronic	  low	  concentration	  
exposures	  and	  are	  morphologically	  unaffected.	  
FLX	  and	  CBZ	  do	  affect	  budding	  rates	  resulting	  in	  
decreased	  populations	  in	  freshwater	  systems.	  
Regeneration	  appears	  to	  be	  negatively	  affected	  
after	  14-‐day	  exposure	  to	  FLX.	  Feeding	  behaviour	  
and	  cell	  counts	  are	  currently	  underway.	  

Poster	  35	  
Screen	  for	  Host	  Defense	  Peptide	  Resistance	  in	  
Clinical	  Isolates	  of	  Inflammatory	  Bowel	  Disease	  
Associated	  Escherichia	  coli	  
	  
Youn	  Hee	  Cho,	  and	  Joseph	  B.	  McPhee	  
	  
Ryerson	  University	  
	  
Crohn’s	  disease	  is	  a	  type	  of	  inflammatory	  bowel	  
disease	  (IBD)	  caused	  my	  many	  factors,	  such	  as	  
host	  genetics,	  environment,	  and	  the	  host	  
microbiota.	  Adherent-‐invasive	  Escherichia	  coli	  
(AIEC)	  is	  an	  E.	  coli	  pathovar	  commonly	  
associated	  with	  Crohn’s	  disease.	  As	  the	  name	  
suggests,	  AIEC	  are	  characterized	  by	  their	  ability	  
to	  bind	  to	  and	  invade	  intestinal	  epithelial	  cells.	  	  
Resistance	  to	  host	  defense	  peptides	  contributes	  
to	  the	  success	  of	  at	  least	  one	  AIEC	  strain,	  
NRG857c.	  Due	  to	  the	  high	  selective	  pressure	  for	  
host	  defense	  peptide	  resistance,	  it	  is	  possible	  
that	  this	  is	  an	  important	  phenotype	  that	  
contributes	  to	  AIEC	  survival	  and	  virulence.	  In	  
this	  project,	  we	  will	  screen	  a	  library	  of	  clinical	  E.	  
coli	  isolates	  (approximately	  140	  AIEC	  strains)	  for	  
strains	  with	  higher	  resistance	  to	  host	  defense	  
peptides,	  specifically	  the	  a-‐helical	  peptide	  LL-‐37	  
and	  the	  b-‐sheet	  peptide,	  human	  a-‐defensin	  5.	  
The	  screen	  consists	  of	  utilizing	  killing	  assays	  to	  
screen	  the	  clinical	  isolates	  for	  altered	  
susceptibility.	  Preliminary	  data	  suggests	  that	  
peptide	  resistance	  is	  indeed	  a	  phenotype	  that	  is	  
found	  more	  commonly	  in	  IBD-‐associated	  strains	  
than	  in	  strains	  isolated	  from	  healthy	  controls.	  
We	  hope	  that	  this	  project	  will	  lead	  to	  the	  
discovery	  of	  novel	  host	  defense	  peptide	  
resistance	  as	  well	  as	  further	  characterization	  of	  
AIEC	  strains.	  
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Examining	  the	  Effect	  of	  Female	  Sex	  Hormones	  
on	  Susceptibility	  to	  HSV-‐2	  Using	  a	  Novel	  Air-‐
Liquid	  Interface	  Culture	  
	  
Yung	  Lee,	  Sara	  Dizzell,	  Aisha	  Nazil,	  Charu	  Kaushic	  
	  
McMaster	  University	  
	  
Sexually	  transmitted	  viruses	  infect	  the	  host	  
through	  the	  mucosal	  surfaces	  of	  the	  lower	  
female	  reproductive	  tract	  (FRT),	  but	  its	  early	  
host-‐viral	  interactions	  remain	  unclear.	  Current	  
culture	  models	  lack	  physiological	  accuracy	  as	  
they	  employ	  the	  liquid-‐liquid	  interface	  (LLI)	  
which,	  the	  apical	  and	  basolateral	  side	  of	  the	  cell	  
inserts	  are	  submerged	  in	  growth	  medium.	  In	  this	  
study,	  we	  aim	  to	  mimic	  an	  in	  vivo	  FRT	  by	  
employing	  a	  novel	  Air-‐Liquid	  Interface	  (ALI)	  for	  
vaginal	  cell	  lines	  and	  examining	  the	  effect	  of	  
female	  sex	  hormones	  on	  susceptibility	  to	  HSV-‐2.	  
The	  model	  comprises	  of	  immortalized	  vaginal	  
epithelial	  cells.	  In	  the	  ALI,	  the	  apical	  side	  is	  
exposed	  to	  air,	  while	  the	  medium,	  
supplemented	  with	  estrogen,	  progesterone,	  or	  
medroxyprogesterone,	  is	  present	  in	  the	  
basolateral	  side.	  The	  H&E	  staining	  show	  that	  ALI	  
conditions	  induce	  cells	  to	  become	  multi-‐layered	  
compared	  to	  the	  monolayered	  LLI.	  Moreover,	  
cells	  in	  ALI	  with	  estrogen	  conditions	  show	  higher	  
production	  of	  cytokeratin,	  an	  epithelial	  cell	  
marker,	  while	  progesterone	  result	  in	  lower	  
cytokeratin	  levels.	  Upon	  HSV-‐2	  infection,	  ALI	  in	  
progesterone	  display	  a	  significantly	  higher	  HSV-‐
2	  replication,	  while	  estrogen	  has	  no	  replication.	  
Therefore,	  our	  results	  suggest	  that	  estrogen	  play	  
a	  protective	  role,	  while	  progesterone	  allows	  the	  
host	  to	  be	  more	  susceptible	  against	  HSV-‐2	  
infection	  in	  vitro.	  

Poster	  37	  
Determination	  of	  the	  Minimal	  Inhibitory	  Concentration,	  
Minimum	  Bactericidal	  Concentration	  and	  Minimal	  Biofilm	  
Eradication	  Concentration	  of	  aminoglycoside	  antibiotics	  for	  
Pseudomonas	  putida	  ATCC12633	  and	  Pseudomonas	  putida	  
BBC443	  at	  Varying	  Concentrations	  of	  Nutrients	  
	  
Farhana	  Shamsad,	  Hussein	  Hamam,	  Manaum	  Zain,	  Syed	  Ibrahim,	  
and	  Martina	  Hausner	  
	  
Ryerson	  University	  
From	  medicine	  to	  farming,	  antimicrobials	  are	  commonly	  used	  by	  
humans	  to	  prevent	  bacterial	  growth.	  Although	  initially	  
administered	  at	  bacteriostatic	  or	  bactericidal	  concentrations,	  
these	  antibiotics	  have	  been	  detected	  in	  the	  natural	  environment	  
at	  subinhibitory	  concentrations	  (SIC)	  as	  the	  antibiotics	  are	  not	  
fully	  metabolized	  by	  human	  and	  animals,	  and	  they	  are	  not	  fully	  
biodegradable.	  Some	  studies	  have	  shown	  that	  antibiotics	  at	  SIC	  
can	  act	  as	  signalling	  molecules	  that	  cause	  changes	  in	  gene	  
expression,	  evoke	  mutations,	  and	  trigger	  biofilm	  formation	  in	  
bacteria,	  resulting	  an	  increase	  bacterial	  resistance	  to	  antibiotics.	  
One	  of	  the	  objectives	  of	  this	  project	  was	  to	  determine	  the	  
minimal	  inhibitory	  concentration	  (MIC)	  of	  the	  aminoglycoside	  
antibiotics,	  kanamycin	  and	  gentamycin	  at	  100%,	  50%,	  and	  10%	  
Luria	  Bertani	  (LB)	  broth	  concentrations	  for	  Pseudomonas	  putida	  
BBC443	  and	  Pseudomonas	  putida	  ATCC12633	  strains	  used	  in	  a	  
project	  that	  investigates	  plasmid	  transfer	  between	  these	  two	  
strains.	  The	  second	  objective	  was	  to	  determine	  the	  minimum	  
bactericidal	  concentration	  (MBC)	  of	  kanamycin	  and	  gentamycin	  
at	  100%	  LB	  concentration	  for	  both	  Pseudomonas	  strains.	  The	  
third	  objective	  was	  to	  measure	  the	  minimal	  biofilm	  eradication	  
concentration	  (MBEC)	  of	  gentamycin	  for	  P.	  putida	  ATCC12633	  
biofilms	  at	  100%	  LB	  concentration.	  The	  MIC	  experiments	  were	  
carried	  out	  using	  standard	  methods	  by	  adding	  specific	  volume	  of	  
100%	  LB,	  deionised	  water	  (if	  applicable),	  and	  stock	  antibiotic	  
solution	  to	  an	  overnight	  culture	  and	  incubating	  the	  solution	  for	  
18	  hours.	  The	  incubation	  period	  for	  MBC	  experiments	  was	  24	  
hours	  at	  room	  temperature.	  The	  trials	  which	  demonstrated	  no	  
growth	  were	  plated	  using	  spot	  plate	  technique.	  The	  results	  
showed	  that	  the	  MICs	  of	  kanamycin	  for	  P.	  putida	  BBC443	  at	  
100%,	  50%,	  and	  10%	  LB	  broth,	  were	  101.1	  μg/mL,	  20.1	  μg/mL,	  
and	  less	  than	  5	  μg/mL,	  respectively.	  The	  MICs	  of	  gentamicin	  for	  
P.	  putida	  BBC443	  at	  100%,	  50%,	  and	  10%	  LB	  broth,	  were	  found	  
to	  be	  1.3	  μg/mL,	  1.1	  μg/mL	  and	  0.4	  μg/mL,	  respectively.	  The	  
results	  indicated	  that	  for	  P.	  putida	  ATCC12633,	  the	  kanamycin	  
MICs	  at	  100%,	  50%,	  and	  10%	  LB	  broth	  were	  2.3	  μg/mL,	  0.8	  
μg/mL,	  and	  between	  0.1	  -‐	  0.3	  μg/mL,	  respectively.	  It	  was	  also	  
found	  that	  the	  MIC	  of	  gentamicin	  for	  P.	  putida	  ATCC12633	  was	  
3.4	  μg/mL.	  For	  P.	  putida	  BBC443,	  the	  kanamycin	  MBC	  was	  
greater	  than	  400	  μg/mL	  and	  the	  gentamycin	  MBC	  was	  between	  
6.5	  -‐	  7.0	  μg/mL.	  For	  the	  MBEC	  experiments,	  the	  biofilms	  were	  
exposed	  to	  various	  concentrations	  of	  gentamycin	  for	  18	  hours.	  
The	  MBEC	  of	  gentamicin	  for	  P.	  putida	  ATCC12633	  biofilms	  was	  
between	  1500	  -‐	  3000	  μg/mL.	  In	  conclusion,	  this	  study	  is	  used	  to	  
determine	  the	  bacterial	  resistance	  against	  aminoglycoside	  
antibiotics	  of	  Pseudomonas	  strains	  by	  measuring	  the	  MIC,	  MBC	  
and	  MBEC	  and	  our	  results	  suggest	  that	  planktonic	  cells	  have	  a	  
higher	  sensitivity	  to	  antibiotics	  compared	  to	  biofilms.	  
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Pegylated	  Recombinant	  Human	  Arginase	  as	  a	  
Potential	  Alternative	  Treatment	  for	  Tyrosine	  Kinase	  
Inhibitor	  Resistant	  Non-‐Small	  Cell	  Lung	  Cancer	  
	  
CS	  Lam,	  Dr.	  KP	  U	  
	  
University	  of	  Toronto,	  Bio	  Cancer	  Treatment	  
International	  Ltd	  
	  
By	  far,	  lung	  cancer	  has	  the	  highest	  incidence	  and	  
mortality	  rate	  amongst	  all	  cancer	  types.	  	  According	  
to	  the	  American	  Cancer	  Society,	  over	  85%	  of	  
incidences	  belong	  to	  non-‐small	  cell	  lung	  cancers	  
(NSCLC)	  and	  they	  are	  mostly	  diagnosed	  at	  an	  
advanced	  stage.	  Tyrosine	  kinase	  inhibitor	  (TKI)	  
treatment	  is	  currently	  the	  first	  line	  therapy	  for	  
advanced	  NSCLC	  but	  most	  patients	  develop	  acquired	  
resistance	  over	  time.	  When	  both	  TKI	  treatment	  and	  
chemotherapy	  fail,	  no	  alternative	  treatment	  option	  
is	  available	  today.	  This	  study	  proposes	  that	  arginine	  
starvation	  by	  recombinant	  human	  arginase	  (rhArg)	  
may	  be	  a	  potential	  alternative	  treatment.	  Arginine	  is	  
a	  semi-‐essential	  amino	  acid	  and	  its	  synthesis	  in	  live	  
cells	  requires	  the	  expression	  of	  several	  genes	  such	  as	  
ASS1,	  ASL	  and	  OTC.	  It	  is	  proposed	  that	  in	  tumours	  
that	  lack	  expressions	  in	  any	  of	  the	  aforementioned	  
genes,	  rhArg	  treatment	  can	  deplete	  arginine	  in	  the	  
tumour	  microenvironment,	  induce	  cell	  cycle	  arrest	  
and	  apoptosis.	  The	  anti-‐tumour	  activity	  of	  
recombinant	  human	  arginase	  (rhArg)	  has	  been	  
previously	  proven	  on	  melanoma	  and	  hepatocellular	  
carcinoma.	  In	  addition	  to	  testing	  the	  efficacy	  of	  
rhArg	  on	  eight	  NSCLC	  cell	  lines,	  which	  include	  both	  
TKI	  sensitive	  and	  resistant	  lines,	  this	  study	  screens	  
for	  the	  transcriptional	  and	  translational	  products	  of	  
the	  genes,	  and	  matches	  these	  results	  with	  the	  
antitumour	  activity	  of	  arginase.	  In	  conclusion,	  results	  
of	  this	  study	  have	  reconfirmed	  the	  linkage	  between	  
antitumour	  activity	  of	  arginase	  and	  ASS1,	  ASL,	  OTC	  
expressions,	  and	  proved	  rhArg	  as	  a	  potential	  
alternative	  to	  TKI	  resistant	  cancer	  treatment.	  
	  

Poster	  39	  
Determination	  of	  the	  Minimal	  Inhibitory	  Concentration,	  
Minimum	  Bactericidal	  
Concentration	  and	  Minimal	  Biofilm	  Eradication	  Concentration	  
of	  aminoglycoside	  antibiotics	  
for	  Pseudomonas	  putida	  ATCC12633	  and	  Pseudomonas	  putida	  
BBC443	  at	  Varying	  
Concentrations	  of	  Nutrients	  
	  
Manaum	  Zain,	  Hussein	  Hamam,	  Syed	  Ibrahim,	  Farhana	  Shamsad	  
and	  Martina	  Hausner	  
	  
Ryerson	  University	  
	  
From	  medicine	  to	  farming,	  antimicrobials	  are	  commonly	  used	  by	  
humans	  to	  prevent	  bacterial	  growth.	  Although	  initially	  
administered	  at	  bacteriostatic	  or	  bactericidal	  concentrations,	  
these	  antibiotics	  have	  been	  detected	  in	  the	  natural	  environment	  
at	  subinhibitory	  concentrations	  (SIC)	  as	  the	  antibiotics	  are	  not	  
fully	  metabolized	  by	  human	  and	  animals,	  and	  they	  are	  not	  fully	  
biodegradable.	  Some	  studies	  have	  shown	  that	  antibiotics	  at	  SIC	  
can	  act	  as	  signalling	  molecules	  that	  cause	  changes	  in	  gene	  
expression,	  evoke	  mutations,	  and	  trigger	  biofilm	  formation	  in	  
bacteria,	  resulting	  an	  increase	  bacterial	  resistance	  to	  antibiotics.	  
One	  of	  the	  objectives	  of	  this	  project	  was	  to	  determine	  the	  
minimal	  inhibitory	  concentration	  
(MIC)	  of	  the	  aminoglycoside	  antibiotics,	  kanamycin	  and	  
gentamycin	  at	  100%,	  50%,	  and	  10%	  Luria	  Bertani	  (LB)	  broth	  
concentrations	  for	  Pseudomonas	  putida	  BBC443	  and	  
Pseudomonas	  putida	  ATCC12633	  strains	  used	  in	  a	  project	  that	  
investigates	  plasmid	  transfer	  between	  these	  two	  strains.	  The	  
second	  objective	  was	  to	  determine	  the	  minimum	  bactericidal	  
concentration	  (MBC)	  of	  kanamycin	  and	  gentamycin	  at	  100%	  LB	  
concentration	  for	  both	  Pseudomonas	  strains.	  The	  third	  objective	  
was	  to	  measure	  the	  minimal	  biofilm	  eradication	  concentration	  
(MBEC)	  of	  gentamycin	  for	  P.	  putida	  ATCC12633	  biofilms	  at	  
100%	  LB	  concentration.	  The	  MIC	  experiments	  were	  carried	  out	  
using	  standard	  methods	  by	  adding	  specific	  volume	  of	  100%	  LB,	  
deionised	  water	  (if	  applicable),	  and	  stock	  antibiotic	  solution	  to	  
an	  overnight	  culture	  and	  incubating	  the	  solution	  for	  18	  hours.	  
The	  incubation	  period	  for	  MBC	  experiments	  was	  24	  hours	  at	  
room	  temperature.	  The	  trials	  which	  demonstrated	  no	  growth	  
were	  plated	  using	  spot	  plate	  technique.	  The	  results	  showed	  that	  
the	  MICs	  of	  kanamycin	  for	  P.	  putida	  BBC443	  at	  100%,	  50%,	  and	  
10%	  LB	  broth,	  were	  101.1	  µg/mL,	  20.1	  µg/mL,	  and	  less	  than	  5	  
µg/mL,	  respectively.	  The	  MICs	  of	  gentamicin	  for	  P.	  putida	  
BBC443	  at	  100%,	  50%,	  and	  10%	  LB	  broth,	  were	  found	  to	  be	  1.3	  
µg/mL,	  1.1	  µg/mL	  and	  0.4	  µg/mL,	  respectively.	  The	  results	  
indicated	  that	  for	  P.	  putida	  ATCC12633,	  the	  kanamycin	  MICs	  at	  
100%,	  50%,	  and	  10%	  LB	  broth	  were	  2.3	  µg/mL,	  0.8	  µg/mL,	  and	  
between	  0.1	  -‐	  0.3	  µg/mL,	  respectively.	  It	  was	  also	  found	  that	  the	  
MIC	  of	  gentamicin	  for	  P.	  putida	  ATCC12633	  was	  3.4	  µg/mL.	  For	  
P.	  putida	  BBC443,	  the	  38	  kanamycin	  MBC	  was	  greater	  than	  400	  
µg/mL	  and	  the	  gentamycin	  MBC	  was	  between	  6.5	  -‐	  7.0	  µg/mL.	  
For	  the	  MBEC	  experiments,	  the	  biofilms	  were	  exposed	  to	  various	  
concentrations	  of	  gentamycin	  for	  18	  hours.	  The	  MBEC	  of	  
gentamicin	  for	  P.	  putida	  ATCC12633	  biofilms	  was	  between	  1500	  
-‐	  3000	  µg/mL.	  In	  conclusion,	  this	  study	  is	  used	  to	  determine	  the	  
bacterial	  resistance	  against	  aminoglycoside	  antibiotics	  of	  
Pseudomonas	  strains	  by	  measuring	  the	  MIC,	  MBC	  and	  MBEC	  and	  
our	  results	  suggest	  that	  planktonic	  cells	  have	  a	  higher	  sensitivity	  
to	  antibiotics	  compared	  to	  biofilms.	  
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Poster	  42	  
The	  effect	  of	  academic	  and	  non-‐academic	  
measures	  on	  student’s	  perception	  of	  their	  own	  
mental	  health	  and	  coping	  mechanisms	  
	  
Natisha	  Nabbijohn,	  Khaled	  Kudsi,	  Sarah	  Mir,	  
Sanja	  Hinic-‐Frlog,	  &	  Christoph	  Richter	  
	  
University	  of	  Toronto	  Mississauga	  
	  
Mental	  health	  is	  a	  very	  important	  aspect	  of	  
student	  life.	  Recently	  there	  has	  been	  much	  
focus	  on	  finding	  possible	  links	  between	  mental	  
health	  and	  academic	  success.	  Our	  study	  
investigates	  students’	  perceptions	  of	  their	  own	  
mental	  health	  and	  what	  factors	  influence	  this	  
perception.	  Students	  across	  the	  University	  of	  
Toronto	  Mississauga	  campus	  will	  be	  surveyed	  
using	  questions	  from	  the	  Perceived	  Stress	  Scale	  
and	  the	  MOS	  Mental	  Health	  Survey,	  and	  
responses	  are	  measured	  using	  the	  Likert	  scale.	  
The	  questions	  are	  designed	  to	  evaluate	  the	  
relationship	  between	  academic	  and	  non-‐
academic	  factors	  and	  students’	  perceptions	  of	  
their	  own	  mental	  health,	  as	  well	  as	  mental	  
health	  services	  and	  health	  promoting	  
behaviours.	  Consequently,	  the	  survey	  contains	  
questions	  divided	  into	  three	  components.	  The	  
first	  section	  features	  questions	  regarding	  the	  
students’	  academic	  experience	  and	  academic	  
standing.	  The	  second	  section	  covers	  questions	  
that	  measure	  the	  students’	  perception	  of	  their	  
own	  mental	  health.	  Finally,	  the	  third	  section	  
measures	  how	  valuable	  students	  think	  mental	  
health	  services	  and	  health	  promoting	  
behaviours	  are	  to	  their	  overall	  mental	  health.	  
Our	  results	  will	  assist	  future	  efforts	  to	  better	  
understand	  what	  influences	  student	  mental	  
health	  and	  what	  support	  could	  be	  most	  effective	  
in	  maintaining	  or	  improving	  mental	  health.	  

Poster	  41	  
Inquiry-‐based	  labs	  for	  teaching	  plant	  science	  
	  
Monika	  Kania*,	  Vikram	  Paul*,	  Manroop	  Gill,	  
Sanja	  Hinic-‐Frlog,	  Fiona	  Rawle,	  Steven	  Chatfield	  
	  
*	  Equal	  contribution	  
	  
University	  of	  Toronto	  -‐	  Mississauga	  
	  
Active	  approaches	  enhance	  undergraduate	  
learning,	  and	  there	  have	  been	  many	  calls	  to	  
increase	  the	  active	  learning	  content	  of	  
undergraduate	  education.	  In	  laboratory	  courses	  
in	  Biology,	  inquiry-‐based	  teaching	  is	  an	  active	  
approach	  that	  has	  shown	  a	  positive	  effect	  on	  
student	  learning	  outcomes.	  We	  have	  begun	  the	  
ongoing	  development	  of	  inquiry-‐based	  labs	  and	  
tutorials	  for	  teaching	  plant	  biology	  at	  the	  2nd	  
and	  3rd	  year	  level	  at	  the	  University	  of	  Toronto	  
Mississauga.	  A	  primary	  objective	  of	  the	  
resources	  we	  are	  generating	  is	  to	  provide	  
students	  with	  a	  format	  that	  emphasizes	  and	  
challenges	  them	  in	  experimental	  design	  as	  
opposed	  to	  more	  conventional	  ‘cook	  book’	  lab	  
manuals.	  An	  inventory	  of	  key	  concepts	  in	  plant	  
science	  was	  also	  assembled	  from	  existing	  
published	  resources.	  The	  existing	  syllabus	  for	  
plant	  biology	  was	  compared	  with	  the	  published	  
key	  concepts.	  We	  then	  examined	  how	  well	  some	  
of	  these	  concepts	  had	  been	  grasped	  by	  students	  
on	  the	  course	  by	  analyzing	  final	  exam	  answers.	  
The	  inquiry-‐based	  labs	  and	  tutorials	  were	  
designed	  to	  improve	  student	  understanding	  of	  
concepts	  we	  had	  prioritized,	  particularly	  those	  
that	  existing	  lecture	  and	  lab	  methods	  integrated	  
less	  well.	  Example	  lab	  and	  tutorial	  content	  for	  
the	  first	  offering	  of	  a	  3rd	  year	  course	  in	  plant	  
development	  are	  provided.	  



	   99	  

	  
	  
	  
	  
	  

Poster	  #43	  
Factors	  affecting	  northern	  pike	  (Esox	  lucius)	  
nursery	  habitat	  suitability	  in	  northern	  Georgian	  
Bay,	  Ontario	  
	  
Nicole	  Zathey	  &	  Patricia	  Chow-‐Fraser	  
	  
McMaster University 
	  
Coastal	  wetlands	  of	  northern	  Georgian	  Bay	  are	  
relatively	  pristine	  because	  of	  minimum	  human	  
disturbances.	  They	  provide	  important	  nursery	  and	  
spawning	  habitat	  for	  apex	  predators	  such	  as	  the	  
northern	  pike	  and	  muskellunge.	  To	  date,	  no	  
studies	  have	  been	  attempted	  to	  identify	  the	  
factors	  that	  make	  them	  suitable	  as	  nursery	  
habitat	  for	  the	  northern	  pike.	  In	  this	  study,	  I	  used	  
information	  collected	  as	  part	  of	  another	  study	  on	  
suitability	  of	  nursery	  habitat	  for	  muskellunge	  to	  
determine	  if	  species	  of	  submerged	  aquatic	  
vegetation	  (SAV)	  differed	  significantly	  between	  
sites	  where	  young-‐of-‐the-‐year	  (YOY)	  pike	  were	  
found	  and	  where	  they	  were	  not	  found.	  I	  also	  
compared	  differences	  in	  site	  slope	  since	  this	  was	  
shown	  to	  be	  a	  significant	  determinant	  of	  
suitability	  for	  YOY	  muskellunge.	  In	  total	  94	  sites	  
were	  seined	  but	  vegetation	  surveys	  were	  only	  
performed	  at	  66	  sites.	  Of	  these,	  YOY	  pike	  were	  
found	  in	  9,	  YOY	  muskellunge	  were	  found	  in	  13,	  
both	  YOY	  pike	  and	  muskellunge	  were	  found	  in	  2;	  
42	  wetland	  units	  had	  neither	  esocid	  YOY.	  I	  
compared	  the	  stem	  densities	  of	  SAV	  species	  
between	  sites	  where	  YOY	  pike	  were	  found	  and	  
were	  not	  found	  and	  obtained	  no	  significant	  
differences	  (150	  stems/m2,	  96	  stems/m2,	  
respectively;	  Wilcoxon	  test	  p	  =	  0.0588).	  
 
	  

Poster	  #44	  
The	  Isolation	  and	  Detection	  of	  Anammox	  
Bacteria	  in	  Waste	  Water	  Treatment	  Plants. 
	  
Simon	  Zhao	  Dr.Kimberley	  Gilbride	  
	  
Ryerson University 
 

 

Anammox (Anaerobic Ammonium Oxidation) bacteria 
transform ammonium (NH4) and nitrite (NO2-) directly 
into nitrogen gas (N2). The discovery of Anammox is 
interesting in its removal of ammonium from waste water 
effluent. This is beneficial in traditional urban waste water 
treatment plants (WWTP) as a cost effective alternative to 
use of nitrobacter and nitrosomes bacteria in ammonium 
removal. The objective of this study is to isolate and 
identify Anammox bacteria from WWTP. DNA was 
extracted from activated sludge obtained from WWTP 
samples. The samples were amplified using PCR with 
published primers Amx368F and An1388R as a new 
primer set combination. All PCR products were run on 
DGGE to isolate individual bands. Initial results suggest 
the presence of Anammox bacteria with an expected size 
of 1000bp. PCR products were sent for Sanger sequencing 
to determine the species of Anammox in the treatment 
plant. The utilization of Amx 368F and An1388R is a 
possible primer combination for future isolation of 
Anammox bacteria in WWTP. The potential for WWTP 
and operators in further reducing ammonia emissions in 
effluent could possibly be addressed with exploiting the 
Anammox bacteria found in their systems. 
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The effects of L-deprenyl on cognition, 
longevity and life history features in Acheta 
domesticus 
 
Viktoriya	  Zabigayo	  
 
McMaster University 
 
L-Deprenyl is a B-type monoamine oxidase 
(MAO-B) inhibitor used in the treatment of 
Parkinson’s disease. Early studies on rats 
revealed a significant life prolonging potential of 
the drug, largely due to its antioxidant capacity. 
The current study will further test the effects of 
L-Deprenyl on antioxidant levels, cognition, 
growth, maturation and the aging process 
throughout the lifespan of Acheta domesticus, 
using three doses. 12-day-old crickets were 
distributed into experimental and control groups 
and fed two diets with appropriate L-Deprenyl 
doses. The crickets were weighed and counted 
regularly, and separated upon maturation. It is 
hypothesized that L-Deprenyl will positively 
influence cognition and longevity, which will be 
reflected through differences in life history 
features including growth and maturation, as 
well as behaviour. Results reveal that the GP 
20 and GP+C 20 groups show consistency 
across survivorship, weight and maturation rate 
data. The survivorship and weight results of GP 
10 and GP+C 10 groups appear to contradict 
one another in comparison to the other 
treatment groups. The tradeoff between growth 
and longevity is supported by the GP 20 and 
GP+C 20 groups, but not congruent with the 
GP+C 10 and GP+C 20 groups. The remainder 
of this study will involve interpretation of entire 
survivorship trends as well as performing 
antioxidant assays, and cognition and 
behaviour tests. 
	  

Poster	  #46	  
The application of ecophylogenetics in green roof 
performance 
	  
Anushree Bhatt, Nicholas Sookhan, Shameek Das, 
Garland Xie, Scott MacIvor 
 
University of Toronto Scarborough 
	  
Green roofs are designed plant communities on 
conventional roof surfaces that can increase 
stormwater capture and green roof cooling. Plant 
type and diversity have been shown to improve these 
functions. Another measure of plant diversity – 
phylogenetic diversity (PD) – has been positively 
correlated with community productivity and stability in 
natural systems. Distantly-related (phylogenetically 
diverse) species tend to be more functionally 
different, which occupy different niches and use 
resources more effectively than closely-related 
species. Therefore, it is expected that plant 
communities with higher PD will improve green roof 
cooling and stormwater retention. In this study, we 
tested these hypotheses by manipulating PD in 
extensive green roof systems by measuring soil 
temperature, ambient rooftop temperature, PAR, 
stormwater capture, and stormwater loss. A total of 
thirteen study sites were selected along an elevation 
gradient and different roof substrates. Our results 
indicate that PD increases seasonal variation in soil 
temperature. In addition, the effect of PD on water 
loss via evapotranspiration increased over the 
summer of 2015. The results indicate that PD may 
have a stabilizing effect on seasonal variation in 
stormwater management and evaporative cooling. 
We expect the effect of PD to become stronger over 
time, as seen in natural ecosystems. 
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Poster	  #47	  
Effects of Ritalin (methylphenidate) on 
boldness and exploratory behaviour in 
Trinidadian Guppies (Poecilia reticulata) 
	  
Lucian Wang, Alex De Serrano, Prof. Helen Rodd 
 
University of Toronto 
	  
Exploratory behaviour and the willingness to 
explore novel stimuli can have different fitness 
consequences for individuals across different 
environments. Guppies are known to be interested 
in novel stimuli, however little is known about the 
mechanisms which mediate this behaviour. 
However, dopamine is known to be involved in 
increasing both general boldness and novelty-
seeking exploratory behaviour in a variety of other 
organisms.  
 
We used methylphenidate to indirectly manipulate 
the effects of the dopaminergic pathway. We 
administered methylphenidate and control 
treatments to groups of Poecilia reticulata, the 
Trinidadian guppy, and compared the differences 
in both general activity and exploratory behaviour. 
We analyzed the behaviour of individuals in an 
open environment as well as with a novel object 
present. This allowed us to ask whether the drug 
was affecting exploratory behaviour, not just the 
overall activity level. Overall, we hope to develop a 
greater understanding about the role of the 
dopaminergic pathway on exploratory behaviour. 
	  

Poster	  #48	  
Tropical forest fragmentation affects pollen flow 
in Heliconia tortuosa 
	  
Chih Julie Wang, Dooyeon Daniel Kim, Adam 
Hadley, Helene Wagner 
	  
University of Toronto Mississauga 
 
Previous studies have shown that tropical forest 
fragmentation alters movement behaviour of the 
hummingbirds that pollinate Heliconia tortuosa (Red 
twist). Pollen flow is the underlying mechanism that 
maintains genetic diversity within seeds. Fitness may 
be compromised due to altered pollen flow and loss 
of heterozygosity. The purpose of this study is to 
determine the effects of tropical forest fragmentation 
on the genetic diversity in H. tortuosa seeds. The 
study area was located in pre-montane tropical forest 
at Las Cruces Biological Station, Costa Rica. Three 
replicate patches were sampled for each combination 
of patch size (small vs. large) and connectivity 
(isolated vs. connected). For each patch, we 
genotyped three seeds from different mother plants 
at four microsatellite loci. Seeds from small, isolated 
populations had lower observed heterozygosity than 
seeds from large, connected populations. Loss of 
heterozygosity is likely to result in reduced fitness of 
H. tortuosa. Our results indicate that change in 
hummingbird movement behaviour due to forest 
fragmentation affected gene flow in H. tortuosa. 
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Identification and characterization of a cis-
prenyltransferase from Solanum lycopersicum 
(Tomato) 
 
Lilia Virta, Kristen Van Gelder, Tariq Akhtar 
 
University of Guelph 
	  
Polyisoprenoids are a class of hydrophobic 
compounds existing in cellular membranes in all 
kingdoms of life.  Yet despite their widespread 
occurrence, the biological relevance of these 
compounds is almost completely unknown, 
particularly in plants. Moreover, the enzymes that 
are thought to synthesize plant polyisoprenoids, 
(cis-prenyltransferases or CPTs) remain largely 
uncharacterized.  The goal of this study was to 
characterize a CPT (SlCPT5) from the model plant 
species, Solanum lycopersicum (tomato), and 
identify the physiological function of the products 
that this enzyme synthesizes.  Using a yeast 
complementation assay with Saccharomyces 
cerevisiae,  it was found that SlCPT5 was able to 
rescue the temperature sensitive growth defect of 
a yeast mutant (∆rer2) that is deficient in 
polyisoprenoids.  Further,  SlCPT5 appears to 
synthesize medium chain polyisoprenoids, in vivo, 
that are approximately 55 carbons in 
length.  SlCPT5 is predicted to be targeted to the 
chloroplasts of plant cells, and therefore electron 
microscopy was used to examine chloroplast 
ultrastructure in tomato leaves from wild type 
tissue and from a transgenic RNAi line that 
targeted SlCPT5 for mRNA 
knockdown.  Consistent with SlCPT5 localization 
to the chloroplast, RNAi lines observed to be 
deficient in SlCPT5 exhibited altered 
photosynthetic performance, as assessed by pulse 
amplitude modulated fluorometry. 
	  

Poster	  #50	  
Evidence for salicylic acid catabolism in the 
flowers of Silene latifolia 
 
Kristen Van Gelder, Taylor Forrester, Collen Murphy, 
Matiyo Ojehomon, Tariq Akhtar* 
 
University of Guelph 
	  
Silene latifolia (white campion) is a dioecious plant 
that emits an array of volatile compounds from both 
its male and female flowers.  Among these volatiles is 
1,2-dimethoxybenzene (veratrole), an important 
pollinator attractant to the moth, Hadena bicruris. The 
biosynthetic route to veratrole is believed to involve a 
novel branch point from the general phenylpropanoid 
pathway.  Here we utilized substrate and stable 
isotope feeding experiments to provide evidence that 
veratrole is derived from the plant hormone, salicylic 
acid.  S. latifolia flowers that were fed a solution of 
[2H6]-salicylic acid emitted veratrole that contained 
the benzene ring-bound deuterium atoms. Possible 
intermediates in the conversion of salicylic acid to 
veratrole were also investigated. Using gas 
chromatography coupled to tandem mass 
spectrometry in selected reaction monitoring mode 
identified catechol as a precursor to veratrole.  After 
feeding flowers with [2H6]-catechol, the stable 
isotope was recovered in veratrole as well as its 
precursor, guaiacol. Addition of a trapping pool of 
guaiacol in combination with [2H6] salicylic acid 
resulted in the accumulation of the label into 
catechol. Finally we provide evidence for catechol o-
methyltransferase enzyme activity in S. latifolia 
flowers thereby implying the catabolism of salicylic 
acid to veratrole in the following reaction sequence: 
salicylic acid > catechol > guaiacol > veratrole. 
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Stigma-specific kinase knockdown lines show 
reduced compatible pollen acceptance in 
Arabidopsis thaliana 
	  
Nethangi Udugama, Jennifer Doucet, Daphne 
Goring 
 
University of Toronto 
	  
The mustard (Brassicaceae) family have dry 
stigmas, meaning pollen acceptance is tightly 
regulated through a family-wide compatible pollen 
recognition system. Once a compatible pollen is 
recognized by the female stigma, water and other 
necessary resources are delivered to the pollen 
grain through vesicle trafficking to promote pollen 
germination and subsequent fertilization. Despite a 
thorough understanding of the factors involved in 
regulating downstream post-pollination stages, we 
have limited knowledge on the signalling events 
that govern initial pollen recognition and 
acceptance. In this study, we explored two 
potential stigma-specific compatibility factors, 
Pollen Acceptor Stigma Kinase 1 and 2 (PASK1 
and PASK2). PASK1 and PASK2 were identified 
by screening for genes with similar expression 
patterns as S-locus-related1 (SLR1), a known 
stigma-specific gene. Two RNAi lines expressing 
double knockdown of PASK1/2 were generated to 
characterize the role of PASK1 and PASK2 in 
compatible pollen acceptance. The phenotypic 
response to reduced PASK1/2 expression was 
observed by measuring pollen adhesion, pollen 
tube penetration, silique size, and seed set. The 
results demonstrated that RNAinterference-
mediated suppression of PASK1 and PASK2 
cause a significant reduction in compatible pollen 
acceptance responses in Arabidopsis thaliana. 
This suggests that stigma-specific expression of 
PASK1 and PASK2 is required for pollen 
acceptance. Given the significance of 
Brassicaceae species, such as Canola, in the 
agricultural field, these findings are of high value 
as they will steer us closer to regulating fertilization 
more efficiently. 
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Stigma-specific kinase knockdown lines show 
reduced compatible pollen acceptance in 
Arabidopsis thaliana 
 
Nethangi Udugama, Jennifer Doucet, Daphne Goring 
 
University of Toronto 
	  
The mustard (Brassicaceae) family have dry stigmas, 
meaning pollen acceptance is tightly regulated 
through a family-wide compatible pollen recognition 
system. Once a compatible pollen is recognized by 
the female stigma, water and other necessary 
resources are delivered to the pollen grain through 
vesicle trafficking to promote pollen germination and 
subsequent fertilization. Despite a thorough 
understanding of the factors involved in regulating 
downstream post-pollination stages, we have limited 
knowledge on the signalling events that govern initial 
pollen recognition and acceptance. In this study, we 
explored two potential stigma-specific compatibility 
factors, Pollen Acceptor Stigma Kinase 1 and 2 
(PASK1 and PASK2). PASK1 and PASK2 were 
identified by screening for genes with similar 
expression patterns as S-locus-related1 (SLR1), a 
known stigma-specific gene. Two RNAi lines 
expressing double knockdown of PASK1/2 were 
generated to characterize the role of PASK1 and 
PASK2 in compatible pollen acceptance. The 
phenotypic response to reduced PASK1/2 expression 
was observed by measuring pollen adhesion, pollen 
tube penetration, silique size, and seed set. The 
results demonstrated that RNAinterference-mediated 
suppression of PASK1 and PASK2 cause a 
significant reduction in compatible pollen acceptance 
responses in Arabidopsis thaliana. This suggests that 
stigma-specific expression of PASK1 and PASK2 is 
required for pollen acceptance. Given the 
significance of Brassicaceae species, such as 
Canola, in the agricultural field, these findings are of 
high value as they will steer us closer to regulating 
fertilization more efficiently. 
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Translation of Biocuration to Metagenomic 
Analysis 
 
Kara Tsang, Andrew G. McArthur 
 
McMaster University 
	  
The loss of effective antimicrobials is reducing the 
ability to protect the global population from 
infectious diseases, leading to profound impacts 
on the healthcare system, international trade, 
agriculture, and environment. The biocuration of 
the Comprehensive Antibiotic Resistance 
Database (CARD) will advance the understanding 
of the genetics, genomics, and threat severity of 
antibiotic resistance, while simultaneously 
improving its ability to accurately predict and 
screen for antibiotic resistance genes within raw 
genomes. Metagenomic analyses are performed 
by exploiting both the biocuration efforts of the 
CARD and bioinformatics tools, such as the 
Resistance Gene Identifier (RGI). The analysis of 
their outputs can result in finding new distributions 
of CARD reference sequences, detect published 
sequence variants, and discover novel sequences 
among Pseudomonas aeruginosa. The efforts of 
biocuration since the beginning of this project 
includes the addition of 32 novel terms, curation of 
46 reference genome sequences, establishment of 
67 relationships between terms, and the 
production of 6 new detection models for 
Pseudomonas aeruginosa. The overarching goal 
is that the biocuration of published literature and 
novel findings of the metagenomic analysis 
outputs within the CARD will improve RGI towards 
the development of treatments tailored to 
individual patients. 
	  

Poster	  #54	  
Ciprofloxacin resistance in wastewater treatment 
plants and downstream water bodies 
 
Youdon Tsamotshang 
 
Ryerson University 
 
Urban wastewater treatment plants are the main 
source of antibiotic release into the environment and 
are “hotspots” for the spread of antibiotic resistance 
in a highly competitive environment. There can be 
severe consequences to public health if these are 
genes are transferred to pathogens. Frequency of 
resistance to ciprofloxacin, a highly prescribed broad 
spectrum semi synthetic drug is tested in Ashbridges 
Bay wastewater treatment plant and downstream 
water bodies. Additional antibiotic resistance profiles 
are also examined. 
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University of Toronto 
	  
Abstract:	  TBA	  

Poster	  #56	  
Identification of Genomic Targets of Mediator 31 in 
Tetrahymena thermophila 
 
Cristina ThuppuMudalige, Jeffrey Fillingham 
 
Ryerson University 
	  
Tetrahymena thermophila is a unicellular protist that 
belongs to the monophyletic group Alveolata which has a 
nuclear dimorphism with a polyploid somatic macronucleus 
(MAC) and a diploid germline micronucleus (MIC) within its 
single cell. During the vegetative growth of Tetrahymena, 
these two nuclei replicate and divide independently of each 
other; MIC divides by mitosis and the MAC divides by 
amitosis. The MIC undergoes meiosis during the sexual life 
cycle of Tetrahymena known as conjugation and is 
transcriptionally inactive.  The MIC genome is extensively 
remodeled to form the transcriptionally active MAC 
genome. Chromatin is a complex of DNA with its 
associated RNA and proteins found in eukaryotic nuclei 
including both the MIC and MAC. Our lab is interested in 
the role of chromatin in the regulation of nuclear events 
such as post translational modifications and chromatin 
remodelling. In this study, the genomic targets of the 
chromatin related protein, Mediator 31 (Med31) of 
Tetrahymena is to be studied using Chromatin 
Immunoprecipitation (ChIP) technique.  Chromatin 
Immunoprecipitation is a powerful technique to fractionate 
chromatin by in vivo cross-linking of intact cells using 
formaldehyde and subsequently immunoprecipitating DNA-
protein complexes with specific antibodies against the 
DNA-binding proteins. This technique is versatile and can 
be used to map high resolution genomic loci of proteins 
(and their post-translational modifications) that interact with 
DNA. ChIP was initially developed for Tetrahymena model 
organism by Dedon et al. (1991) to study histone H1 
association with developmental genes. This initial ChIP 
method is laborious since it involves isolating MAC prior to 
generation of soluble chromatin.  MAC isolation uses 
reagents such as gum arabic that could potentially interfere 
with downstream applications such as next generation 
sequencing. Therefore, we are working towards developing 
a ChIP protocol by making whole cell chromatin for 
Tetrahymena which does not involve specifically isolating 
MACs. In order to increase the protein and chromatin yield 
of the protocol, several buffers for generation of soluble 
chromatin were evaluated using Polymerase Chain 
Reaction (PCR) and western blotting.Soluble chromatin 
was assessed by PCR amplification using primers 
designed for genes specific to MIC and MAC. Western 
blotting was used to assess the protein content by 
detecting acetylation of lysine 9 in histone H3 (H3K9ac) 
and epitope tag for Med31. We are currently working on 
detection of enrichment of protein and preliminary detection 
of genes in the immunoprecipitated proteins. Using the 
optimized protocol, we hope to map the genomic targets of 
the chromatin related proteins of interest with the aid of 
high throughput sequencing. 
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Characterization of an intestinal myofibroblast 
Cell Line from the Gastrointestinal Tract of 
Atlantic Salmon 
 
P.H. Pham1, A. Kawano1, N.T.K. Vo1, E.J.H. 
Tan1, J.S. Lumsden2, L.E.J. Lee3 and N.C. Bols1 
 
University of Waterloo 
 
Currently, research on myofibroblasts in fish is 
hampered by a lack of developed myofibroblast 
cell lines similar to the ones developed from 
human and rodent intestine. Therefore, intestinal 
myofibroblasts were sought from the Atlantic 
salmon. Intestinal myofibroblasts are found below 
the enterocytes at the interface with lamina propria 
and contribute to the mucosa physiology by 
supporting and integrating gut processes, 
including epithelial barrier function and 
inflammation. Understanding the processes in fish 
gut is important for developing alternative 
aquaculture feeds and disease treatments. The 
cell line began when cells with fibroblast-like 
morphologies grew out from posterior gut 
segments in Leibovitz’s L-15 with 10 % FBS at 
room temperature to become confluent cultures.  
At passage 20, cells were successfully 
cryopreserved. When stained for senescence-
associated b-galactosidase, only a few cells were 
positive, suggesting a continuous cell line. This 
cell line was named ASimf20.  ASimf20 grew best 
in 15 % fetal bovine serum (FBS) or higher. 
Growth also occurred in 10% FBS but plateaued at 
around day 10. However, in bovine calf serum 
(BCS), ASimf20 did not grow. Treatment of 
ASimf20 with db-cAMP caused the normally flat 
bipolar cells to acquire a stellate morphology.  
Endothelin-1 concurrently with db-cAMP prevented 
cells from developing the stellate shape.  These 
rapid and reversible shape changes are 
characteristic of mammalian myofibroblasts, 
suggesting that ASim20 is a myofibroblast cell line. 
In addition, Asimf20 expressed alpha smooth 
muscle actin, collagen I, vimentin and desmin. 
When exposed to fish viruses, Asimf20 supported 
significant replication of chum salmon reovirus, 
Infectious pancreatic necrosis virus and viral 
hemorrhagic septicemia virus type IVa but not type 
IVb. 
	  
	  

Poster	  #58	  
An Initial Compilation and Analysis of 
Misconceptions about Deep Time 
 
Sunanda Tah,  Mindy Thuna, Fiona Rawle, Sanja 
Hinic-Frlog 
 
University of Toronto Mississauga 
	  
There are several misconceptions amongst students 
relating to deep time, which when left unaddressed 
can limit further understanding of other fundamental 
concepts in biology. An understanding of deep time is 
essential since it is one of the unifying themes 
amongst sciences, such as geology, paleontology 
and evolutionary biology. Realizing these 
misconceptions is important to ensure student 
success in these fields. Research has shown that 
students experience difficulty grasping the temporal 
and spatial placement of the key events in history of 
life. Even students that have advanced experience 
with biology retain their initial misconceptions, which 
prevents them from developing a comprehensive 
understanding of the concept. We have compiled and 
analyzed the literature on misconceptions that post-
secondary students have with deep time. We then 
narrowed down the exhaustive list of misconceptions 
to those most prevalent and these were placed into 
three categories: key life history events on earth, 
geologic processes and visualization. These three 
categories were further broken down into specific 
subcategories. For example, the subcategories within 
visualization were phylogenetic trees and geologic 
maps. The most prevalent misconceptions and their 
categorization will be shown here as an initial 
concept map about deep time. 
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Poster	  #59	  
Mechanisms which drive the dorsal-ventral 
patterning of the pharynx in Xenopus laevis 
 
Alexander C. Szpak, Kevin Fan, and Thomas A. 
Drysdale 
 
Western University 
	  
The development of the pharynx is complex 
requiring input from all three embryonic germ 
layers and the neural crest. While clear dorsal-
ventral pattern is observed in the pharynx, the 
signals driving that pattern remain unknown. Sonic 
hedgehog (Shh) and Bone morphogenic factor 
(Bmp) signaling are responsible for the dorsal-
ventral patterning in the neural tube and are 
expressed in such a way that we hypothesize that 
they also regulate dorsal-ventral patterning of the 
pharynx. In order to test this hypothesis, Xenopus 
laevis embryos were treated with cyclopamine, a 
known Shh inhibitor, purmorphamine, a known 
Shh activator and DMH1, a small molecule 
inhibitor of Bmp signalling. Alterations in 
pharyngeal patterning were assessed using 
antisense RNA probes for gcm2, fgf8 and hand1: 
markers for the ventral and intermediate regions of 
the pharynx. We observed ventralization of the 
pharynx when treated with purmorphamine and 
DMH1 and dorsalization of the pharynx when 
treated with cyclopamine. These preliminary 
results suggest that in addition to the known role 
for dorsal-ventral patterning of the neural tube, 
Shh and Bmp regulate dorsal-ventral patterning of 
the pharynx. We also observed a short tail 
phenotype using DMH1 that appears distinct from 
the phenotype seen with inhibition of Fgf 
signalling. 
	  

Poster	  #60	  
Effects of Chronic Exposure of Carbamazepine 
and  
Gemfibrozil on Gene Expression of StAR, PBR, 
CYP11a1, CYP17a, and CYP11b in Male Zebrafish 
(Danio rerio) 
	  
Krishna Srinivasan, Shamaila Fraz, & Joanna Y. 
Wilson 
 
McMaster University 
 
Pharmaceuticals and personal care products are 
polluting the environment and adversely impacting 
many organisms. Two compounds commonly found 
in wastewater effluent and surface water are 
carbamazepine and gemfibrozil. Carbamazepine and 
gemfibrozil are both endocrine disruptors that 
adversely impact the endocrine system of various 
aquatic species. Previous studies have shown that 
carbamazepine and gemfibrozil decrease 11-
ketotestosterone levels (the major androgen) in 
zebrafish. In this study, our hypothesis is that the 
decrease in 11-ketotestosterone in the exposed fish 
was due to a decrease in gene expression of the 
major genes involved in steroidogenesis (StAR, PBR, 
CYP11a1, CYP17a, and CYP11b). Adult zebrafish 
were chronically exposed to 10µgL-1 of 
carbamazepine or gemfibrozil over a period of six 
weeks. Testes from 18 male fish per treatment were 
removed, and Trizol reagent was used to extract 
RNA. cDNA was synthesized using SuperScript II 
reverse transcriptase. Standard curves for each 
primer were generated. Finally, gene expression for 
the genes of interest and reference genes (β-actin 
and Elf-α) were analyzed using real time PCR. We 
expect that this data will help understand the effects 
of the various pharmaceuticals and other pollutants in 
the environment. 
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A	  Model	  to	  Identify	  and	  Correct	  
Misconceptions	  in	  Anatomy	  and	  Physiology	  
	  
Jagpreet	  Singh,	  Simran	  Bhopal	  and	  Sanja	  
Hinic-‐Frlog	  	  
	  
University of Toronto -Mississauga Campus 
	  
Students	  in	  large	  human	  anatomy	  and	  physiology	  
undergraduate	  classes	  often	  share	  a	  collection	  of	  
misconceptions	  about	  the	  subject	  material.	  
Successful	  identification	  and	  effective	  correction	  
of	  these	  misconceptions	  can	  help	  determine	  the	  
best	  teaching	  practices	  for	  large	  human	  anatomy	  
and	  physiology	  courses	  and	  can	  ensure	  that	  these	  
common	  misconceptions	  do	  not	  persist	  in	  a	  
student’s	  undergraduate	  experience.	  
Cardiovascular	  and	  respiratory	  misconceptions	  
were	  identified	  in	  Fundamentals	  of	  Human	  
Anatomy	  and	  Physiology	  (BIO210)	  course	  at	  the	  
University	  of	  Toronto	  Mississauga	  by	  analyzing	  
the	  results	  of	  previous	  assessments	  in	  this	  course.	  
We	  developed	  a	  model	  based	  on	  previously	  
published	  literature	  consisting	  of	  a	  pre-‐test,	  post-‐
test,	  case	  studies,	  and	  in-‐lecture	  interactive	  
questions	  administered	  through	  the	  Learning	  
Catalytics	  platform.	  We	  found	  that	  the	  use	  of	  this	  
model	  reduced	  the	  prevalence	  of	  common	  
misconceptions	  regarding	  the	  cardiovascular	  and	  
respiratory	  systems.	  We	  will	  also	  be	  administering	  
perspective	  surveys.	  These	  surveys	  will	  allow	  us	  to	  
align	  our	  findings	  with	  student	  perceptions	  about	  
their	  own	  misconceptions	  and	  the	  effectiveness	  of	  
our	  model	  in	  reducing	  their	  own	  struggles	  to	  
understand	  the	  interactions	  between	  
cardiovascular	  and	  respiratory	  systems	  of	  the	  
human	  body.	  
	  

Poster	  #62	  
Boom and Bust in Daphnia: Are Fungi to Blame? 
 
Mark Reist, Virginia Walker 
	  
Queen's University 
	  
The zooplankton, Daphnia, plays a crucial role in the 
aquatic food web. They are keystone species that 
mediate the flow of primary nutrients to higher trophic 
level predators on which fresh water ecosystems 
depend. Temperature is thought to act as a major 
constraint for freshwater  seasonally-driven biotic 
interactions. An increase in phytoplankton in the 
spring foreshadows a peak in Daphnia populations. 
By mid-summer the phytoplankton decline resulting 
from grazing leads to a waning zooplankton 
population. This “boom and bust” cycle is thus 
frequently attributed to food limitation and increased 
predation. In order to explore the fluctuations in 
Daphnia populations, we counted Daphnia numbers, 
recorded temperature, and assayed chlorophyll in a 
relatively undeveloped shield lake during much of the 
open water season. We also isolated DNA and 
interrogated their micro- and mycobiomes. Strikingly, 
coincident with the decline in the Daphnia population, 
DNA sequences amplified using fungal primers were 
visualized using PCR- denaturating gradient gel 
electrophoresis. Therefore we suggest that a fungus 
or even a fungal ‘infection’ could be responsible for 
the seasonal decrease in Daphnia in this lake. 
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Methods for Developing Wireless Recordings 
in Freely Behaving Mice: A Jacket-like Device 
to Carry Recording Batteries. 
	  
Ali Pensamiento 
 
Western University 
	  
Neural recordings of live animals elucidate 
neuronal mechanisms of behaviour. Traditionally, 
approaches to record brain activity involve head 
restraining methods which impedes the true 
understanding of behaviour through recording of 
neuron activity. The wireless headstage system 
battery is a new technology that overcomes a 
major limitation of tethered recordings as it records 
in vivo while maintaining the freedom of movement 
for the animal model. In this study, we construct a 
mouse jacket that will serve to secure the battery 
on the mouse’s back. We show that the mouse 
jacket is an important contributor to the studies of 
neural recordings as it allows for the battery to be 
secured while maintaining free movement of the 
mouse. We aim to determine how and if the 
mouse jackets and the headstage affect behaviour 
and movement of mouse models.	  

 
Poster	  #64	  
Investigating self-incompatibility signaling 
proteins APK1A and APK1B in Arabidopsis 
thaliana 
 
Rajiv Rampersaud, Hyun Kyung Lee, Daphne Goring 
 
University of Toronto St. George 
	  
In the Brassicaceae family, the self-incompatibility 
(SI) pathway is a conserved trait which reduces 
inbreeding depression. This pathway is initiated when 
S-locus Cysteine Rich (SCR) and S-locus Protein 11 
(SP11) from pollen binds to S-receptor kinase (SRK) 
on the stigmatic papillae. In Brassica species, M-
locus protein kinase (MLPK), a receptor-like 
cytoplasmic Ser/Thr kinase, binds to SRK and acts 
as a positive downstream regulator. MLPK and SRK 
are proposed to promote the activation of Armadillo 
Repeat Containing 1 (ARC1) which then 
polyubiquitinates the Exo70A1 complex for 
degradation. This process inhibits the recruitment of 
secretory vesicles to the papillar plasma membrane, 
causing self-pollen rejection. While Arabidopsis 
thaliana no longer carries a functional self-
incompatibility system, the SI trait can be reinstated 
by transforming Arabidopsis lyrata SCRb, SRKb and 
ARC1 genes into A. thaliana. APK1A and APK1B are 
orthologues of MLPK in A. thaliana. However, their 
function is largely unknown. Here, we investigated 
the roles of APK1A and APK1B by testing T-DNA 
knockout lines of both genes in transgenic SCRb-
SRKb-ARC1 A. thaliana. Self-pollen rejection was 
observed by aniline blue staining of pistils and 
measuring seed counts. Transgenic plants with a 
wild-type copy of either APK1A or APK1B generally 
showed reduced seed counts and less pollen tube 
penetration than homozygous double mutant A. 
thaliana plants. However, this data is not conclusive 
due to the possibility of transgene silencing. Further 
investigation would benefit from testing more 
transgenic lines. Overall, by studying the roles of 
APK1A and APK1B, we can gain further insight into 
the evolutionary origin of the SI pathway. 
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Inquiry-based labs for teaching plant science 
	  
Monika Kania*, Vikram Paul*, Manroop Gill, Sanja 
Hinic-Frlog, Fiona Rawle, Steven Chatfield 
* Equal contribution 
 
University of Toronto Mississauga 
	  
Active approaches enhance undergraduate 
learning, and there have been many calls to 
increase the active learning content of 
undergraduate education. In laboratory courses in 
Biology, inquiry-based teaching is an active 
approach that has shown a positive effect on 
student learning outcomes. We have begun the 
ongoing development of inquiry-based labs and 
tutorials for teaching plant biology at the 2nd and 
3rd year level at the University of Toronto 
Mississauga. A primary objective of the resources 
we are generating is to provide students with a 
format that emphasizes and challenges them in 
experimental design as opposed to more 
conventional ‘cook book’ lab manuals. An 
inventory of key concepts in plant science was 
also assembled from existing published resources. 
The existing syllabus for plant biology was 
compared with the published key concepts. We 
then examined how well some of these concepts 
had been grasped by students on the course by 
analyzing final exam answers. The inquiry-based 
labs and tutorials were designed to improve 
student understanding of concepts we had 
prioritized, particularly those that existing lecture 
and lab methods integrated less well. Example lab 
and tutorial content for the first offering of a 3rd 
year course in plant development are provided. 
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PITX2 and its downstream effector AP-2β are 
required for normal development of the eye. 
 
Wayne Park, Vanessa Martino, Judith West-
Mays 
 
McMaster University 
	  
Anterior segment dysgenesis (ASD) is a 
developmental abnormality in which the anterior 
segment of the eye, particularly the cornea, iris, 
and lens, is affected. ASD patients have a 50% 
risk for glaucoma, which is a leading cause of 
vision-loss nationwide. Proper development of the 
anterior segment is crucial in maintaining the 
healthy, and normal-functioning eye. Neural crest 
cells (NCCs) are multipotent, migratory stem cells 
that serve crucial functions in embryonic 
development. They form diverse cell lineages and 
structures, including the peripheral nervous 
system, craniofacial skeleton, and numerous 
ocular structures such as corneal endothelium and 
stroma, iris stroma, ciliary body stroma, and 
trabecular meshwork. Interruption in NCC-
migration results in ocular defects including Peter’s 
anomaly, Axenfeld-Rieger syndrome, 
microphthalmia, iris hypoplasia, corneal opacity 
(leukoma), malformation of the irido-corneal angle 
drainage structures, or primary congenital 
glaucoma, and sustains systemic effects such as 
cardiac problems. The activation of the 
homeodomain transcription factor, PITX2 is critical 
in specifying the mesenchymal progenitor cells 
that give rise to the aforementioned anterior 
segment structures and AP-2β, a downstream 
effector of PITX2, is required for corneal 
endothelium specification, angiogenic privilege 
and formation of the anterior angle, the latter of 
which is important for drainage of intraocular fluid. 
	  

Poster	  #68	  
Cell-Specific Localization of CAPA mRNA in the 
Central Nervous System and Midgut of the 
mosquito, Aedes aegypti 
	  
Christine Paputsis and Jean-Paul Paluzzi 
 
York University 
	  
The CAPA gene encodes peptides that have 
osmoregulatory functions in arthropods including the 
mosquito Aedes aegypti, a vector for diseases 
including Zika fever, dengue fever and yellow fever. 
Through fluorescence in situ hybridization alongside 
immunohistochemistry, we aimed to elucidate the 
spatial localization of neuroendocrine cells in the 
central nervous system and the supposed endocrine 
cells in the midgut that produce CAPA gene products. 
In accordance with the spatial expression pattern of 
CAPA gene expression in other dipterans, we found 
medially paired CAPA-producing cells in the first five 
abdominal ganglia, in addition to an anterolateral cell 
pair in the terminal abdominal ganglia. We failed to 
find evidence of CAPA gene expression in the 
midgut, suggesting that CAPA peptides are not 
produced in the midgut. Our findings open the 
opportunity for future studies regarding tissue-specific 
spatial expression patterns of the CAPA gene and 
CAPA transcript levels. With an improved 
understanding of neurobiology and the endocrine 
system in A. aegypti, a disease vector, proper 
measures can be implemented to control the 
medically-important insect and perhaps related 
insects as well. 
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Evaluating the ability of fish cells to support 
fish virus replication under nutrient restriction 
conditions. 
 
Phuc H. Pham, Fotini Papazotos, Jun-Wen Li, 
Niels C. Bols 
 
University of Waterloo 
	  
Starvation can be a part of the normal life cycle of 
some fish species, such as during the migration 
and spawning of salmon, but whether starvation 
influences the susceptibility of fish to viruses is 
largely uninvestigated, especially at the cellular 
level. One cellular process that is a potential focus 
of interaction between starvation and viruses is 
autophagy. Autophagy is induced during times of 
nutrient starvation to maintain homeostasis and 
rebalance energy sources by degrading through 
the lysosomal protease system non-essential 
proteins and organelles. However, autophagy can 
be coopted by viruses for their own benefit through 
the use of autophagosomes as sites of viral 
replication. In this work, the ability of nutrient 
deprived fish fathead minnow cells, EPC, and 
Chinook salmon cells, CHSE-214, to support viral 
hemorrhagic septicemia virus (VHSV) and chum 
salmon reovirus (CSV) was examined and 
compared to cells under full medium. Cells were 
exposed to four medium conditions of decreasing 
nutrient content, 15% FBS/L15, L15 alone (serum 
starvation), L15 Ex, which has only galactose and 
pyruvate (amino acid and vitamin starvation), and 
L15 salts with no amino acids, vitamins and 
energy sources (complete starvation). VHSV 
successfully replicated in all medium conditions in 
EPC but to a lesser extent in L15 salts, which is 
free of all nutrients. Similarly CSV also replicated 
in all medium conditions in CHSE-214 cells but 
FBS was observed to protect some of the cells 
from CSV infection. 
	  

Poster	  #70	  
A web-based tool to promote understanding of 
organic reactions 
 
Motunrayo Ojo, Andrew McWilliams, Sharonna 
Greenberg, Mikhail Soutchanski, Vitaliy Batusov, 
Daniel Kozij, Mohammad Chaudhry 
	  
Ryerson University 
	  
Many students struggle with organic chemistry and 
become increasingly frustrated and overwhelmed by 
the reactions and mechanisms. Students quickly 
learn that it is impossible to get by based on 
memorization. Instead, they must understand 
underlying themes and be able to apply them to new 
situations. 
  
In a collaborative project between chemists and 
computer scientists, we have developed a web-based 
tool to help students practice organic reactions. Our 
web-based tool generates specific examples of 
organic reactions by keeping the functional groups 
the same but changing the organic side chains. 
Students can view examples of a particular reaction 
or quiz themselves by supplying the correct reactant 
or product in a reaction scheme. Ultimately, we hope 
to promote student awareness of underlying themes 
in organic reactions and ease their frustration. 
  
Our web-based tool is different from other online 
homework systems. Whereas other programs have 
specific pre-programmed reactions, our tool is 
adaptive: we can easily add generic reactions to our 
database, and the program can generate any number 
of specific examples. Our tool is also readily tailored 
to suit any organic chemistry class, because the 
instructor can select any number of reactions from 
the database. 
  
We have tested and validated our tool on a second-
year organic chemistry class at Ryerson University 
and will present the results of our findings. 
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Poster	  #71	  
Cold Assay Analysis of Phenotypic Effects of 
Frost Gene Knockdown in Drosophila 
Melanogaster 
 
Claire Newman 
 
Western University 
	  
The expression of Frost (Fst) in Drosophila 
melanogaster is associated with cold exposure. 
Fst is up-regulated during the biological recovery 
phase after cold shock exposure in almost all D. 
melanogaster life stages. The exact role of Fst 
during the recovery phase of cold exposure is 
unknown, and studies conducted over the past five 
years have provided conflicting results. The goal of 
this project was to further understand and refine 
the Fst phenotype in Drosophila melanogaster’s 
response to cold stress. CRISPR-mediated 
homologous recombination method was used to 
create D. melanogaster strains containing 
disrupted Fst gene regions. Three separate 
assays compared the ability of fly strains with a 
disrupted Fst gene, and strains properly 
expressing Fst (wild type) to recover from cold 
exposure. A pre-treatment was administered 
before each assay to induce Frost expression. It 
was hypothesized that the wild type flies will have 
better recovery times when compared to the lines 
that have a disrupted Frost gene. A second 
component to this project was to create a fly line, 
constituently expressing Fst. To achieve this, a 
GAL4/UAS system was used. Responses to the 
same cold assays will be tested in future studies. 
	  

Poster	  #72	  
The effect of academic and non-academic 
measures on student’s perception of their own 
mental health and coping mechanisms 
 
Sanja Hinic-Frlog, Christoph Richter, Natisha 
Nabbijohn, Khaled Kudsi, and Sarah Mir 
 
University of Toronto Mississauga 
	  
Mental health is a very important aspect of student 
life. Recently there has been much focus on finding 
possible links between mental health and academic 
success. Our study investigates students’ 
perceptions of their own mental health and what 
factors influence this perception. Students across the 
University of Toronto Mississauga campus will be 
surveyed using questions from the Perceived Stress 
Scale and the MOS Mental Health Survey, and 
responses are measured using the Likert scale. The 
questions are designed to evaluate the relationship 
between academic and non-academic factors and 
students’ perceptions of their own mental health, as 
well as mental health services and health promoting 
behaviours. Consequently, the survey contains 
questions divided into three components. The first 
section features questions regarding the students’ 
academic experience and academic standing. The 
second section covers questions that measure the 
students’ perception of their own mental health. 
Finally, the third section measures how valuable 
students think mental health services and health 
promoting behaviours are to their overall mental 
health. Our results will assist future efforts to better 
understand what influences student mental health 
and what support could be most effective in 
maintaining or improving mental health. 
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Poster	  #73 
The effect of academic and non-academic 
measures on student’s perception of their own 
mental health and coping mechanisms 
 
Natisha Nabbijohn, Khaled Kudsi, Sarah Mir, 
Sanja Hinic- Frlog, Christoph Richter 
 
University of Toronto Mississauga 
 
Mental health is a very important aspect of student 
life. Recently there has been much focus on 
finding possible links between mental health and 
academic success. Our study investigates 
students’ perceptions of their own mental health 
and what factors influence this perception. 
Students across the University of Toronto 
Mississauga campus will be surveyed using 
questions from the Perceived Stress Scale and the 
MOS Mental Health Survey, and responses are 
measured using the Likert scale. The questions 
are designed to evaluate the relationship between 
academic and non-academic factors and students’ 
perceptions of their own mental health, as well as 
mental health services and health promoting 
behaviours. Consequently, the survey contains 
questions divided into three components. The first 
section features questions regarding the students’ 
academic experience and academic standing. The 
second section covers questions that measure the 
students’ perception of their own mental health. 
Finally, the third section measures how valuable 
students think mental health services and health 
promoting behaviours are to their overall mental 
health. Our results will assist future efforts to better 
understand what influences student mental health 
and what support could be most effective in 
maintaining or improving mental health. 
	  

Poster	  #74	  
Plant cytokinins and their effects on the 
arbuscular mycorrhizal root symbiosis of pea 
(Pisum sativum) 
 
Samantha Mulholland 
 
Wilfrid Laurier University 
 
Cytokinins are a class of plant hormones that 
promote cell division and therefore they are essential 
for plant growth and development. Recently, this 
hormone was shown to be involved in the 
development of arbuscular mycorrhizae (AM). E151 
(sym15), a mutant of the pea plant Pisum sativum cv. 
Sparkle, characterized by its high levels of cytokinin, 
exhibits increased mycorrhizal colonization but the 
mycorrhizae have a reduced functionality. The 
objective of this study was to determine if increasing 
the levels of cytokinin promotes mycorrhizae 
formation. To achieve this, in an attempt of 
phenocopying E151, wild-type plants were inoculated 
with the AM fungus Rhizophagus irregulare and 
treated either with an inhibitor of cytokinin 
degradation or with 6-benzylaminopurine, a synthetic 
cytokinin, to increase cytokinin levels endogenously 
or exogenously, respectively. After 28 days of growth 
plant biomass was assessed and root colonization 
measured by the gridline intersect technique. 
Preliminary results suggest an increase in cytokinin 
has a positive effect on shoot growth; furthermore, 
wild-type plants with higher levels of cytokinins 
exhibit AM traits similar to those seen in E151 plants. 
Comprehending how cytokinins affect mycorrhizal 
colonization may prove useful in furthering the 
understanding of how hormones regulate this root 
symbiosis. 
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Poster	  #75 
Developing outdoor educational resources for 
teaching plant science. 
	  
Jehan M. Nazri (1), Maika Seki (1), Francisco 
Santos (1), Nimesha Basnayaka (2), Christoph 
Richter (1), Alice Casselman (2), Steven Chatfield 
(1) 
 
University of Toronto Mississauga Campus 
 
Time spent sedentary is negatively correlated with 
health and longevity, and there is evidence that 
physical activity enhances learning in students. 
Additionally, it is established that active 
approaches to teaching enhance undergraduate 
learning. To promote active inquiry and learning, 
and to provide an opportunity for combining 
physical activity with study, we are developing 
educational trails, outdoor tutorials, and a teaching 
garden for the UTM campus. The first outdoor 
education resources we are developing are 
designed to augment teaching of key concepts in 
plant biology at the 2nd year level. Project 
students have performed literature searches on 
the chosen topic for their trail. These topics 
include, phenology and seasonal change, 
phyllotaxis and leaf morphology, and secondary 
metabolism. The students then identified examples 
to illustrate key concepts within these topics on the 
UTM nature trail, which they have recorded as 
GPS waypoints with accompanying images, 
videos, samples and experimental results. 
Information sheets and/or question inventories are 
then authored for each point, with a view to 
making this material directly accessible via QR-
code labels that direct smartphones to online 
resources. Some examples of the material 
generated by these projects are provided in the 
presentation. 
	  

Poster	  #76 
Transgenerational effects of Ritalin 
administration on male guppy coloration 
	  
Nathaniel Murphy (Atticus), Alex De Serrano, Helen 
Rodd 
 
University of Toronto 
 
The Trinidadian guppy (Poecilia reticulata) is a model 
organism for studying sexual selection. Females 
prefer males with larger, brighter orange spots, and 
male orange spot size and body size are highly 
heritable. However, spot saturation can be influenced 
by diet and by parasite load. As part of a larger 
project on the effects of the neurotransmitter 
dopamine, we asked if male orange spot colouration 
is affected by dopamine levels. Ritalin™ (Rit; 
methylphenidate) is a widely prescribed medication 
that affects the dopamine pathway in fish and 
humans. Direct exposure to Ritalin has been found to 
decrease spot saturation, but it was not clear if these 
effects would persist in non-exposed offspring. Focal 
guppies were the 3rd generation offspring of pairings 
of Ritalin treated and control individuals. A significant 
maternal*paternal treatment interaction was found. In 
the grandmaternal control group, grandpaternal 
treatment with Ritalin resulted in reduced orange spot 
saturation. 
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Poster #77 
Changes in root architecture and transcript 
levels of microRNA156 and target SPL genes 
during early development of alfalfa (Medicago 
sativa) plants 
 
Mary Gwen Miltenburg (1,2), Banyar Aung (1,2), 
and Abdelali Hannoufa (1,2) 
 
Western University 
 
MicroRNA156 (miR156) regulates the post-
transcriptional expression of SPL genes in 
Medicago sativa, also known as alfalfa. The 
transcript levels of miR156 and three downstream 
genes, SPL6, SPL12, and SPL13, were assessed 
in the roots of miR156 over-expression and wild 
type control alfalfa plants. Transcript levels were 
measured every two weeks for a total of eight 
weeks, and root morphology was characterized 
every two weeks for a total of twelve weeks. 
MiR156 transcript  levels in over-expression plants 
were generally found to increase as the roots 
aged, but remained at low or undetectable levels 
in control plants. All three SPL transcripts were 
present at relatively low levels throughout root 
development in both control and over-expression 
alfalfa. Root morphology was varied, but root 
biomass was significantly higher in older roots of 
miR156 over-expression  alfalfa compared to their 
counterparts in the control plant. This study sheds 
light on the actions of miR156 and SPL genes in 
the early development of alfalfa roots, which may 
aid in the development of transgenic alfalfa that 
can withstand drought-stress as well as generate 
higher amounts of 
organic nitrogen, improving yield and reducing 
costs to farmers. 
	  

Poster	  #78 
Identification of microbes that inhibit 
Pseudogymnoascus destructans, the causal 
agent of white-nose syndrome in bats 
 
Emma W. Micalizzi, Myron L. Smith 
 
Carleton University 
 
Pseudogymnoascus destructans (Pd), the fungus 
that causes white-nose syndrome (WNS) in 
hibernating bats, has spread across eastern North 
America since its 2006 discovery and decimated 
affected bat populations. The saprotrophic growth of 
Pd plays an important role in the WNS epidemic and 
likely enables the infection of healthy bats entering 
contaminated hibernacula. Model predictions suggest 
that if the environmental growth of Pd is sufficiently 
reduced, WNS-associated colony collapse can be 
prevented (Reynolds et al, 2015). In this study, 303 
microbes, primarily isolated from cold soils, were 
screened for the ability to inhibit the growth of Pd. We 
identified 88 antagonistic isolates, with 37 of these 
completely or nearly completely inhibiting Pd. These 
results suggest the possibility of identifying native, 
local biological control candidates to reduce the 
environmental growth of Pd. Future research should 
address the efficacy and safety of using these 
antagonists in a hibernaculum context. 
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Poster	  #79 
	  
Impact of Tundra Mine on Wetland Vegetation 
and Mycorrhizal Fungi 
 
Sarah Mediouni, Dr. Kevin Stevens 
 
Wilfrid Laurier University 
 
Gold mining has been an important part of 
economic development in Northern Canada. Upon 
the cessation of mining activities site remediation 
and restoration may be required The 
establishment of native plant communities is 
crucial to a successful ecological restoration. 
Mycorrhizae, beneficial symbiosis between plants 
and soil dwelling fungi are known to accelerate the 
remediation process by supporting plant growth in 
poor soil conditions. Before effective re-vegetation 
plans can be created, baseline research of the 
affected areas is required, which includes 
information on the extent of disturbance. The mine 
studied in this project is Tundra Mine, an inactive 
gold mine 240 km northeast of Yellowknife. Soil 
was collected from eight sites around the mine, 
which includes heavily disturbed areas previously 
used as tailings ponds, and their reference sites 
which had not been used for mining activities. 
Three native plant species (Betula glandulosa, 
Epilobium angustifolium and Phalaris arundinacea) 
were grown in these soils under growth room 
conditions. Growth and development of seedlings 
will be assessed after 6-weeks of growth, and 
levels of mycorrhizal colonization will be 
determined. The results will be an indicator of soil 
quality, and native mycorrhizal communities in 
these soils. Correlating these results with soil 
analysis, including nutrient analysis, arsenic 
concentrations, and mycorrhizal spore density, will 
provide an initial assessment of growing conditions 
at Tundra Mine and guide future remediation 
efforts. 
	  

Poster	  #80 
Nest Reuse by Barn Swallows (Hirundo rustica): 
No place like home? 
 
Kelly McLean, Erica Nol, Antonio Salvadori, Michael 
Cadman 
 
Trent University 
 
Loss of nesting habitat has been implicated in the 
decline of Barn Swallows (Hirundo rustica) in Ontario. 
Barn swallow nest removal is prohibited by the 
Endangered Species Act (2007). Barn Swallows 
frequently reuse old nests and it is unknown if there 
is a difference in nest success of old vs new nests, 
and what the implications are for removing old nests 
to reproductive success. I compare clutch sizes and 
number of nestlings between new and reused nests 
of Barn Swallow nests in 11 barns around Guelph, 
Ontario. Nest reuse was high in our study (67%+/- 
7.70), and the maximum of years between uses was 
4 (+/- 1.89). There was no significant difference in 
clutch size or number of nestlings between new and 
reused nests. Clutch size in a nests first use was not 
correlated with its second use, nor was the number of 
nestlings. Further research is needed to determine 
the effects of nest removal on Barn Swallows. 
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The role of PIKfyve and Lysosomal Calcium  in 
Activation of NFAT Transcription Factor in 
Macrophages 
 
Gemma Mancuso, Monica Dayam, Roberto 
Botelho 
	  
Ryerson University 
 
Inflammation plays an essential role in the immune 
response and can be regulated through the 
release of pro-inflammatory cytokines by immune 
cells. Excess inflammation is harmful to the body 
and therefore deciphering mechanisms through 
which inflammation is controlled is of great 
interest. Macrophages are immune cells that 
phagocytose pathogens and activate transcription 
factors such as NFAT, leading to the release pro-
inflammatory cytokines. Cytosolic Ca2+ is often 
involved in the activation of transcription factors. 
Previous work has shown that Ca2+ from the 
lysosome is released through the TRPML1 Ca2+ 
channel, which is activated through the binding of 
Phosphatidylinositol-3,5-bisphosphate 
(PtdIns(3,5)P2), synthesized by the enzyme 
PIKfyve. It was also shown that cytosolic Ca2+ 
concentrations from the lysosome remain high for 
long periods of time after phagosome maturation 
in macrophages. The aim of this research was to 
determine whether PIKfyve and lysosomal calcium 
play a role in activation of NFAT in macrophages. 
Activation / localization of GFP tagged-NFAT in 
response to Ca2+ and activation of macrophage 
receptors was determined. No significant changes 
in NFAT localization were observed; suggesting 
that NFAT activation may not be attributed to 
PIKfyve or lysosomal calcium. This research 
provides further insight into the regulation of 
inflammatory states in macrophage cells. 
	  

Poster	  #82 
Adapting Galaxy bioinformatics to outbreak-
associated Clostridium difficile. 
 
Zachary Lin 
 
McMaster University 
 
The completion of the human genome project in 2001 
sparked the beginning of a sequencing revolution 
with applications that are only now being realized by 
researchers. The decreasing cost of DNA sequencing 
has ignited a continuous generation of genomic data 
with a limited number of researchers able to 
manipulate the output. Consequentially the demand 
to examine this genetic information has forced 
bioinformaticians to improve the analytical tools 
involved in sequence analysis. Galaxy is a user-
friendly analytical platform where researchers without 
a computational background can navigate their way 
through an investigation and use various analytical 
tools and workflows to assist them with their genomic 
research. Galaxy enables the addition of novel 
software into the environment by individual users to 
fill in the gaps of tools that haven’t been created by 
the Galaxy team. This project focuses on a particular 
analytical gap concerning tools related to 
phylogenetics, and bacterial virulence. The 
combination of Galaxy’s existing ToolShed and these 
unique additions creates a comprehensive analytical 
environment that can be applied to realistic 
situations. One such situation that this project 
concentrates on refers specifically to the outbreaks of 
Clostridium difficile (C. diff) in the health care system. 
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Study	  of	  class	  III	  phosphatidylinositol	  3-‐kinase	  in	  
Tetrahymena	  thermophile	  
	  
Kashif	  Khan,	  Takahiko	  Akematsu,	  Ronald	  
Pearlman	  
York	  University	  
	  
The	  ciliate	  protozoan	  Tetrahymena	  thermophila,	  
is,	  like	  all	  ciliates,	  distinctly	  characterized	  as	  
having	  nuclear	  dimporphism:	  a	  diploid	  germinal	  
micronucleus	  and	  a	  polyploid	  somatic	  
macronucleus.	  During	  their	  sexual	  reproduction,	  
known	  as	  conjugation,	  the	  parental	  macronucleus	  
is	  degraded	  via	  a	  process	  known	  as	  programmed	  
nuclear	  death,	  a	  form	  of	  autophagy.	  Class	  III	  
phosphatidylinositol	  3-‐kinase	  (Vps34)	  has	  been	  
shown	  to	  play	  a	  key	  role	  in	  autophagosome	  
formation	  and	  degradation	  of	  the	  parental	  
macronucleus.	  This	  study	  was	  designed	  to	  address	  
questions	  about	  the	  role	  of	  Vps34	  during	  
programmed	  nuclear	  death	  of	  the	  parental	  
macronucleus.	  The	  results	  of	  the	  study	  indicate	  
successful	  C-‐terminal	  epitope	  tagging	  of	  Vps34	  
with	  four	  different	  tags:	  HA,	  EGFP,	  mCherry,	  and	  
FZZ.	  Furthermore,	  Western	  blot	  analysis	  showed	  
expression	  of	  Vps34	  during	  vegetative	  growth,	  24	  
hours	  after	  starvation	  and	  throughout	  
conjugation.	  It	  is	  most	  highly	  expressed	  when	  the	  
parental	  macronucleus	  is	  being	  degraded,	  
approximately	  8	  hours	  after	  the	  induction	  of	  
conjugation.	  Mass	  spectrometry	  analysis	  
indicated	  some	  protein-‐protein	  interactions	  in	  
FZZ-‐tagged	  Vps34	  cells	  that	  were	  conjugating	  for	  
8	  hours	  Lastly,	  subcellular	  localization	  of	  Vps34	  
showed	  that	  during	  nuclear	  programmed	  death	  of	  
the	  parental	  macronucleus,	  Vps34	  is	  localized	  
towards	  the	  anterior	  of	  the	  cell,	  suggesting	  its	  role	  
in	  the	  upstream	  (regulation)	  signaling	  of	  
autophagosome	  formation.	  Future	  
experimentation	  should	  focus	  on	  protein-‐protein	  
interactions	  of	  Vps34	  during	  conjugation.	  

Poster	  #84 
Germ Killing Environmental Contaminants; a 
Threat to Agriculturally Significant Plants? 
 
Mark Libby, Daniel Winnick, Dr. Sheila Macfie and 
Dr. Madhumita Ray 
 
Western University 
 
Quaternary ammonium compounds (QACs) are a 
major class of cationic surfactants which present a 
potential hazard to agriculture. These compounds are 
used as disinfectants and phase transfer catalysts by 
a number of industries, healthcare institutions, and 
the general public. Many QACs are found in surface 
water as well as in sewage sludge, both of which 
could are used to irrigate and fertilize crops. The 
purpose of this study was to determine if the two 
most commonly used QACs, 
benzyldodecyldimethylammonium chloride and 
benzyltetradecyldimethylammonium chloride, 
commonly referred to as BACS (benzylammonium 
chlorides), are toxic to garden cress. Neither BAC 
inhibited germination; however, emergent seedlings 
were sensitive to BACs, with concentrations above 
5.0 mg/L causing reduced radical and shoot lengths. 
Mature plants dosed with 0.25 to 7.5 mg/L BACs 
exhibited a variety of visual toxicity symptoms 
including: necrosis, chlorosis, discolourations, etc. 
Furthermore, fresh weights of plants grown with 
BACs as low as 0.5 mg/L were only 1/10 the mass of 
control plants. Interestingly, analysis of water 
samples indicated that the plants did not take up 
BACs from the hydroponic medium, indicating 
indirect toxicity. Future analysis will focus on potential 
BAC-induced toxic effects including nutrient 
deficiencies. 
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Toxicité du cuivre chez le Bouleau Blanc (Betula 
papyrifera): analyse de l'expression des gènes. 
Copper toxicity in white birch (Betula papyrifera): 
analysis of gene expression 
 
Charnelle L. Djeukam, Dr Kabwe Nkongolo 
UNIVERSITÉ LAURENTIENNE 
 
Copper (Cu) is one of the most prevalent heavy metals 
found in the soils in the Greater Sudbury Region (GSR) in 
Northern Ontario (Canada) because of the smelting 
emissions. Their effects on plants in natural stands have 
been well established and documented. Their toxicity 
levels along with genetic characterization in tree species 
are lacking. The main objectives of the present study were 
to 1) determine the level of copper toxicity in white birch 
(Betula papyrifera) and 2)  assess the regulation of genes 
associated with copper resistance in this species. Copper 
toxicity was analyzed under controlled conditions in 
growth chambers. The RNA extraction and real time PCR 
(qRT -PCR) were done using established protocols. The 
present study shows a significant growth decrease and a 
high level of plant damage when the copper concentration 
reaches the equivalent of total Cu amount (1,312mg / kg) 
in the contaminated sites in the GSR. The results also 
demonstrate that at concentration similar to soil Cu 
bioavailable amount (9.16 mg / kg), there is no significant 
difference (p ≤ 0.05) between the treated plants and the 
controls (0 mg / kg) in terms of plant growth and  damage 
ratings. Detailed analysis of copper toxicity and gene 
regulation will be discussed. 
Le cuivre est l’un des métaux lourds les plus répandus 
dans les sols de la région du Grand Sudbury au Nord de 
l’Ontario (Canada). Ceci est due aux émissions de 
nombreuses fonderies présentent dans cette région. L’effet 
de ce métal sur les plantes dans les zones contaminées a 
bien été établi dans la littérature, mais l’expression des 
gènes chez les plantes sous contamination par le cuivre  
est encore très peu connue. Les objectifs principaux de 
cette étude  sont 1) de déterminer le niveau de toxicité du 
cuivre chez le Bouleau Blanc (Betula papyrifera) et 2) 
d’évaluer  la régulation des gènes associés à la résistance 
au cuivre chez cette espèce. La toxicité du cuivre a été 
analysée sous des conditions contrôlées dans une 
chambre de croissance. L’extraction de l’ARN et le PCR en 
temps réel (qRT-PCR) ont été faits suivant des protocoles 
établis. Cette étude a révélé que B. papyrifera a une 
croissance réduite et un niveau de dommage élevé quand  
la concentration du cuivre atteint la quantité totale 
(1,312mg/kg) correspondant au niveau retrouvé sur le site 
contaminé. Les résultats démontrent également qu’à  une 
concentration similaire à la quantité biodisponible (9.16 
mg/kg), il n’existe pas de différence significative entre les 
plantes traitées et  les  contrôles (0 mg/kg) en ce qui 
concerne les dommages  aux plantes par le cuivre. Les 
résultats de la toxicité du cuivre et la régulation des gènes 
seront discutés en détails. 
Mots clés : toxicité du cuivre ; contamination par les 
métaux ; régulation des gènes ; résistance au cuivre ; 
Grand Sudbury	  


