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Some beautiful spring violets, photo by Jayme Sones.

Dear Colleagues,
Despite these uncertain times, the CBG
continues its relentless efforts to advance
biodiversity science. The University’s senior
administration has granted permission for the
Centre to sustain limited operations relating
to both specimen imaging and sequencing.
While this approval was essential, it would
have meant nothing if not for the imaging and
sequencing staff who keep the CBG in motion.
We owe them special gratitude, but it’s certain
that everyone at home have also been working
diligently to deliver our full range of services.
Aside from sustaining our standard analytical
paths, we have directed significant effort over
the past month to the study of a new domain
of life – viruses.You can surely guess the target;
our work on COVID-19 has taken us into the
weird world of RNA-based life. It has required
us to develop new protocols to extract
RNA before moving to RT-PCR to generate
amplicons that were pooled and sequenced on
our S5 and Sequel platforms.
The resultant manuscript has attracted
considerable attention as it is the first
to demonstrate that HTS can support
high volume testing at low cost. It will be
interesting to see if this leads to broader
uptake here in Ontario.

A collection of spring photos from Chloe Robinson.

CBG restricted access

On May 6, the Ontario government announced the extension of its public
health emergency orders. As a result, U of G is prioritizing physical distancing
measures and is continuing only essential operations on campus.
Please do not visit the CBG or campus unless you have been approved to
conduct essential work or research. Anyone needing to retrieve items from
campus must seek approval from their director. If a request is approved,
temporary building access will be provided. Once necessary work is
completed or items are acquired, please leave campus immediately. Facilities
are being maintained to support essential operations only.
People have been wondering about duct tape on our office doors. The tape
is set by the custodian to indicate that the office has been cleaned and
sanitized. If you have permission to enter the building, please remove the
tape when you enter a room to show the custodian that the room needs
to be cleaned again. Likewise, keep the tapes on doors of rooms you don’t
enter to save them extra efforts.
Thank you for your cooperation.

Interestingly, our work on COVID-19
revealed a weakness in our Sequel workflow
that has now been corrected, an outcome
that should improve sequence recovery in
our standard workflows.
We will endeavour to keep you updated on
the full range of CBG activities with more
regular newsletter dispatches.
Stay healthy and safe.
– Paul Hebert & Hannah James
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Genomics: Current Opperations
It has been over a month since the COVID-19
quarantine was announced, yet it feels much longer. A
lot of things have changed around and within us. I think
one of the biggest and positive shifts that has occurred
is that the importance of science was restored.

– Masha Kuzmina

We ask ourselves how others
around us live and feel these
days. Some people are losing
jobs, some are working hard to
produce and deliver essential
goods to us. Being separated,
we all suddenly feel a very tight
connection with each other,
perhaps like never before.

While extremely busy with our everyday family
duties and obligations at work, in the back of our
minds we absorb the latest news about COVID-19
as it marches around the globe. The news is saturated
with announcements from international and local
governments, interviews, shows, and talks. We listen,
think, and analyze. Surprisingly, we find that more
and more often scientists are invited to the toplevel conversations, and their advice is being heard.
Although scientists do not make shiny promises, they
talk about reality. Scientific knowledge has become
valuable again!

I would like to finish my story with a wonderful paragraph
written by Chad Whitmell: “I think it’s very interesting to
live through what a lot of people consider a once in a century
event like this, but it comes with a reminder of how much
we take our (previously) way of life for granted. Being able
to waltz into a grocery store without PPE now seems like a
luxury, as does the freedom to meet up with friends. But I
am impressed with everyone’s ability to make changes and
sacrifices to minimize the impact it will have on our lives while
protecting our communities as best we can.”

The Genomics Unit remains at full capacity during the
COVID-19 pandemic. Normal activities did not stop
for a moment – about 1500 SPRI Sequel plates, 40
SMRT cells, and 150 core plates were extracted during
the last month. The building that, in pre-COVID times,
used to be full of people working in almost every room
now looks quiet and empty. But it is only at first glance.
In fact, it is functioning almost in a 24/7 rhythm.
The extraction team (Jeremy Easlick, Brittany Milligan,
Haider Khan, Mary Beckmann, Jacob Afelskie) are
coming in early mornings, each day in a group of two,
and work on the robotic DNA extraction. There
are night and weekend shifts when people come
to complete the entire cycle of generating barcode
data (Nadya Nikolova, Sarah Dolynskyj, Norman
Monkhouse, Liuqiong Lu).
Almost invisible to each other, we meet ‘face-to-face’
at the Webex meetings organized by Evgeny Zakharov.
It takes a lot of coordination for the flow of incoming
material (Suresh Naik), stock reagents (Arusyak
Abrahamyan), and supplies (Constantine Christopoulos,
Chad Whitmell). Nataly Ivanova’s contributions are
invaluable, she is available at all times when someone
needs advice or assistance with protocols and
equipment.The team also uses all possible means of self
coordination. Stephanie deWaard created a WhatsApp
group account to synchronize activities quickly and
efficiently. As a result, if one comes to the laboratory
to work on their routine project, they would find
everything in place, perfectly organized, and labelled.
One of our collaborators, Dianne Haughland, from
the University of Alberta, said: “Super rapid turnaround,
by the way – I guess you folks are still largely functional
even in lockdown!”
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Pointingg our Bigg Guns at COVID-19

Figures from the pre-print paper: “Massive
Multiplexing Can Deliver a $1 Test for COVID-19”

The current lockdown hasn’t slowed the progress of
research within the Genomics Unit, but it has redirected
its research focus. Nataly Ivanova, Evgeny Zakharov and
Sean Prosser are hard at work to develop an efficient
and reliable approach to test the virus. This is what
Sean says about his experience:
“Although Canada could see the COVID-19 pandemic
coming from a mile away, the seriousness of the
situation really set in when all non-essential businesses
were ordered to close across the province. Public
schools had already been closed, but it’s easy to wave
that off as taking an abundance of caution in order to
protect our children.
While major institutions began seismic shifts in how
they operate, the realization that COVID-19 is unlike
anything we’ve ever experienced before has led to many
‘essential’ workers questioning whether their work was
truly worth the risk. One did not have to look far on
social media to find hundreds of comments along the
lines of ‘I do X, tell me again why I’m essential?’.
As businesses scrambled to convert to remote
operations, many also scrambled to convert to help
fight COVID-19, which probably made a lot of people
answer ‘YES’ to the above question, people who would
have otherwise answered ‘NO’.

Figure 1: A) Neighbor-Joining (NJ) tree based on sequences for
the E gene for all lineages of the genus Betacoronavirus. Lineages
recovered from humans are highlighted in green. B) NJ tree based on
all sequences of the E gene for members of the subgenus Sarbecovirus.
Lineages from humans are in green while those only known from bats
are in gray and the sole lineage from a mouse is in red.

At the CBG, in one day we went from joking about how
we can do our own COVID-19 testing to initiating a
serious and ongoing effort to develop a high-throughput,
rapid, cost-effective COVID-19 testing protocol. I went
from questioning why I should set foot in the lab when
I have months of work that I can easily do from home
to spending evenings and weekends in the lab dedicated
to pointing our big guns directly at COVID-19.
While development has been slowed by a world-wide
shortage of common reagents, we’re making progress
and the fact that we’re at least trying to do something
in the fight against COVID-19 helps buoy my stamina.

Figure 2: COVID-19 screening protocol. E-Gels are used to rapidly
assess the presence of an amplicon for the E gene which is followed
by sequence characterization. The three sequencing platforms have
differing time requirements and production capacities.

I hope it has at least a small similar effect on my colleagues
who are currently sustaining standard operations, as
they will hopefully soon become incredibly valuable
front-line testers (I should point out that their current
efforts help fund R&D efforts, including COVID-19
test development, so they’re already in the fight against
COVID-19).

Figure 3: Diagram of the 177 bp segment of the E gene that is
amplified using 22 bp Forward and Reverse primers in the RT-PCR
for samples destined for Sanger sequencing. Samples scheduled for
analysis on Sequel or S5 employ primers that include a 5 bp pad,
a 16 bp Unique Molecular Identifier (UMI) as well as the E gene
primers. The two lines indicate positions that were modified in the
gBlock (I1 = 100 bp insertion, I2= 22 bp inversion)

The lifting of social distancing restrictions and a return
to some normality can only be achieved in the face of
sustained, mass testing, so while we can be cautiously
optimistic about our COVID-19 curves, our call to
arms is surely coming, and all of us at the CBG will be
ready when it does.”
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Genomics: An Inside Persppective

How has COVID-19 impacted your work?

Tensions can be high at work, especially now
that we are working at reduced capacity with
less staff in the building at all times. It can be
frustrating as we now need to be on high alert
for our safety but also flexible to continue
work as normally as possible. Nothing seems
to be structured now that there are so many
unknowns (How long are we going to work
at this reduced capacity? What are we going
to do after? How has this impacted our year?
Will this continue to affect work in the future?)
There’s a lot of concerns right now but I’m still
coming in on my scheduled days and putting in
the effort to get the job done.

– Brittany Milligan

What can you do from home?

Duties from home include the
manual sequence editing of core
plates which have been run through
Sanger sequencing. These plates are
also validated and uploaded to BOLD.
Other tasks include updating current
SOPs and creating several new ones.
Purging and archiving of PELP (Post
Extraction Lysis Plate) and GFPs
(Glass Fiber Plate) are also carried
out each week.

What roles do you perform in the lab?

I am working primarily in the extraction lab.The
extraction team is made up of five members; to
reduce co-worker interaction we are alternating
days working in lab with working from home.
Extraction currently runs over 6 days of the
week (Sunday-Friday) with 2 members in each
day. The more senior members are working in
lab 3 days a week and junior members working
2 days a week in the lab.
Lab duties include cleaning of all instrumentation
once a week, completing lysis for the following
days extraction, prepping all necessary supplies,
tracking all audit trails through LIMS and
SharePoint platforms, and many others. We
are currently running 2 full SMRT cells a week
which is extracted through our SPRI Sequel
workflow. This protocol is heavily automated
with little human interaction, our Beckman FX
completes the extraction in 96 well format
then consolidates into 384 well single step PCR
plates.We are currently running 48 plates a day
through this protocol, though 96 plates can be
run in a day at full capacity.

Over the past few weeks when working from home I do have
the pleasure of sharing my space with my cat Nori, and her two
kittens, currently named Miso and Soya. I have captured a few
photos of them trying to be “involved” with my work.

We also complete one day of core extraction
each week – the plates using this protocol
are usually external plates received from
collaborators. We average running 32 plates
a week through this protocol (though that is
dependent on our supply from collaborators).
The Beckman FX completes the purification;
extraction and all other duties are left to
the technicians. The technician is responsible
for the elution and transfer of DNA to PCR
plate as well as running the PCR plate on the
thermocycler.
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Collections: Shippments byy the Numbers
Î 4,569 samples
Î 19 boxes
Î 35 sites in Costa Rica
Î 1,733 samples processed
In combination with ALL Malaise
samples Dan Janzen and Winnie
Hallwachs have ever given us, the
grand total is 7,173 (collected
from 2012 to 2020, at 37 different
sites in Costa Rica)!

Some of the more notable specimens from Costa Rica, from Jayme Sones
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Informatics: Keyyence Craftingg
The Informatics Unit has been working on developing customized
diffuser attachments for the Keyence camera lenses. These
attachments aim to reduce the glare caught in specimen photos.
Through the assistance of the co-op students and the Imaging Lab
team, many iterations of the prototype design have been created
and tested. Informatics recently attempted the latest diffuser
prototypes on two production Keyence units, and noticed significant
improvements in the photos. After more in-depth image analyses
have been completed, they hope to introduce these new diffusers
coupled with upgrades to the Keyence scanning software.

Catherine Wei, Software Development Lead

A specimen image taken without custom Keyence diffuser.

Another specimen image, taken after diffuser has been installed.
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Taxonomy:
y: BIObus Discoveryy
Turtle ant mimic crab spider,
Bucranium cf. affinis, a potentially
undescribed species from Texas
There are only four antmimicking crab spiders of the
genus Bucranium in the world.
Only one of them, Bucranium
affinis, occurs in southern
Mexico and the rest are found
in South America. So far there are no evidences in the
World Spider Catalog representatives of that genus
to have been reported from the United States.
Very little is known about these spiders because the
literature covers mainly taxonomic descriptions from
the early years of the nineteenth century. So far, no
studies on their ecology and behavior are known.
These impressive-looking crab spiders are very rare
and are thought to inhabit tree crowns. Their solid
structure and body shape indicate that they feed on
other dangerous predators.There are suggestions that
a large percentage of their daily menu includes ants.
Most ant-mimicking spiders have so-called Batesian
mimetism, which means that their morphological
adaptations offer an advantage in providing food. Like
most of their crab spider counterparts, they probably
also use ambush as a main hunting strategy.
Our specimen (BIOUG01637-F12, BOLD:ACA7665)
is a single adult female which was collected by the
BIObus team 2011 in Bentsen-Rio Grande Valley State
Park, Texas. Although by appearance resembles of B.
affinis, there are some differences in internal genitalia
and body morphology that make me think it is most
likely an undescribed species. If this is confirmed, it
will be a new species to the United States.
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– Gergin Blagoev

Fond Farewell

Thomas Braukmann, a valued member of the CBG team, left us at
the end of April to embark on a new research opportunity at the
Yeh Lab at Stanford University.

Dirk Steinke adds that Tom was the go-to person in ZOO II for all
students and fellow postdocs, always offering input and advice on
manuscripts. “He has an incredibly broad knowledge of anything
genetic or genomic and lots of experience,” said Dirk. “He is also
very sociable, friendly, and always helpful.”

Since his arrival at the CBG as a postdoctoral fellow in 2015, Tom
has worked in the Genomics and Analytics units but his research
has primarily focused on evaluating the performance of plant DNA
barcodes, metagenomic analysis of bulk samples (i.e. herbal
supplements, malaise traps, etc.), and genome skimming. He also
played an instrumental role in the activation of the Sequel platform
by doing initial bioinformatics processing of the pilot project.

In Tom’s new role he will be working with Dr. Ellen Yeh, Associate
Professor of Biochemistry, Pathology, and Microbiology &
Immunology and is sure to contribute greatly to her team at the
Yeh Lab.
“It does not feel at all like we have to say goodbye to one
another, I am sure a bright scientific career is waiting for Tom, and
something tells me our paths will cross again,” said Masha. “My
best and warmest wishes to my colleague and friend.”

“Tom was a rare find for me,” said Masha Kuzmina, who has
worked with Tom since 2007, starting in Sasa Stefanovic’s lab at the
University of Toronto. Authoring several research papers together,
Masha says she felt fortunate to be able to discuss new research
developments and questions relating to plant DNA barcoding.

On behalf of all of us at the CBG, we wish Tom every success!

Media Team Update

Adriana Radulovici
Knowledge Management and Transfer Coordinator

The Media and Communications Unit has expanded to
better facilitate communications and help us all remain
connected during this physically-distanced time. Please
welcome two new members of the team:

Adriana has returned to the CBG following a 7-month
secondment to the Convention on Biological Diversity
(CBD) Secretariat in Montreal. Adriana is a long-time
researcher, marine biologist, and has held roles in almost
all of the CBG’s units - from Informatics and Collections
to the International Development Unit. With years of
international experience working with researchers and
training professionals and amateurs on various aspects
of DNA barcoding and the BOLD informatics platform,
Adriana has a very comprehensive view of DNA
barcoding, its broad applications, and its role in biodiversity
management. Adriana is currently collaborating with CBG’s
Media & Strategic Communications team to deliver a
US$70,000 project for the CBD which will include a range
of media products including educational videos, outreach
materials, and technical documents to be used in capacitybuilding activities, mostly in developing countries.

Katherine “Kate” Perry
Science Communications / Social Media Coordinator
Kate is a Biological Sciences major at U of G and has worked
at the CBG for the past year as a research assistant, working
on ARCBIO’s website and helping to establish a Wiki for
Arctic biodiversity. Kate joins us for the summer and will
focus on day-to-day science communications activities
including maintaining regular social media posts to highlight
research news and developments from across the CBG and
iBOL’s BIOSCAN collaborators. She will be working closely
with CBG staff to glean stories and highlight the work of
individual researchers.

Genomics Unit
WebEx Meeting
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Steinke Lab

We bid farewell to co-op students Mieke Boeker, Yara
Ibrahim, Natalie Wright, and Allison Zyba as well as our
work-study employees, Akshaya Chandrashekar, Kodi
Cheng, Isabella DiStefano, Natalie Houde, Shanna
MacDonald, and Nicole Subryan.We thank them for their
contributions to the lab and wish them every success!

Congratulations to Christopher Hempel and MarieEugenie Maggia who recently passed their PhD Qualifying
Exams and to Julia Miller who has been accepted into U of
G’s MSc in Artificial Intelligence. Sage Handler, coordinator
for Bees@Schools, has been awarded an NSERC CGS-M
scholarship to support her research at U of G.

Bees@Schools

Hi CBG folks, my name is Sage and I am normally found
working in ZOO II. I am a masters student co-supervised by
Dr. Dirk Steinke in Integrative Biology and Dr. Nigel Raine
in Environmental Sciences. I coordinate the Bees@Schools
program which engages elementary and high school students
across Canada in citizen science while gathering important
information on our native pollinators and natural predators.
Over the last two summers, we have sent 250 nest boxes
(AKA bee hotels) across Canada to be installed by teachers
and students. These nest boxes attract local, solitary bees
and wasps to lay and provision their offspring within. The
nests have been installed in a gradient of urban to rural
areas so we can investigate the effect of urban landscape on
these insects. At the end of the summer, the nest boxes are
returned to the University of Guelph for DNA barcoding.
I am barcoding both the insect larvae and pollen in the
nest boxes, and this will allow me to examine multiple
species interactions. I am interested in the plant-pollinator
interactions of the bees and their floral food sources, the
predator-prey interactions of the solitary wasps and their
arthropod prey, and the parasitizations of both the solitary
bees and wasps by parasitic wasps. These interactions are
essential for ecosystem function, but they are often difficult
to study due to their complexity.

Solitary bees pollinate both our crops and our wild
flowering plants, while solitary wasps are natural pest
control agents. By knowing more about their interactions
in these urban areas, we will be far better able to support
them. My project aims to spark curiosity in elementary
and high school students in the wonderful world of insects
while informing policy decisions in urban development.
Thanks for reading, and bee safe and well!
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Stayyingg Toggether While Appart
Board Games Online

Codenames: https://www.horsepaste.com/
skribbl.io: https://skribbl.io/
Tabletopia: https://tabletopia.com/
Lichess: https://lichess.org
Board Game Arena: https://en.boardgamearena.com/
Card Games: http://playingcards.io/
Houseparty: https://houseparty.com/
Jigsaw Puzzles: https://jigsawpuzzles.io/
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