Feb/Mar
2020

Newsletter

Events
February 3-6

Sujeevan, Catherine, and Tyler present:
Barcode of Life Data System & mBRAVE
CANARIE Research Data Management
Workshop / RDC National Data
Services Framework Summit,
Brookstreet Hotel, Ottawa

February 5

Partnerships for Employment Job Fair,
RIM Park, Waterloo

February 11

International Day of Women and Girls
in Science

February 14

CBG Seminar Series: David Erikson

February 21

Alex Borisenko presents ARCBIO
Arctic Biodiversity in Canada and
Beyond, Canadian Museum of Nature

February 28

CBG Seminar Series: Michelle D’Souza

March 3

World Wildlife Day

March 4

Media Training, Communications &
Public Affairs, U of G

Keyence Imaging Pipeline Activated

March 8

The imaging capabilities of the
CBG have been augmented
with two Keyence automated
microscopes. These instruments
possess the capacity to robotically
produce 4500 specimen images per
8-hour day. Plans are underway to
complement this with additional
robotics to multiply throughput
by 3x in the coming months.

March 13

International Women’s Day
CBG Seminar Series:Thomas McIllwraith

March 21

International Day of Forests

March 22

World Water Day

March 27

CBG Seminar Series:Thomas Braukmann

Happ
ppeningg @CBG
CBG Seminar Series

A Seminar Series has been launched at the CBG to create a forum for
researchers to present their work and share new findings with colleagues.
Organizers Mehrdad Hajibabaei, Masha Kuzmina, and Suresh Naik are
encouraging researchers from across U of G to participate in hopes of
strengthening collaboration across departments and disciplines.
Dr. Terestia (Terri) Porter, Research Scientist with the Great Lakes Forestry
Centre and a Visiting Research Scientist with the CBG delivered the first talk,
Metagenomics-Based Ecosystem Biomonitoring (Ecobiomics), to a packed
room. The talks happen every second Friday in the CBG’s Visualization
Theatre from 11:30 am to 12 pm. All are welcome.
For more information, please visit:
http://biodiversitygenomics.net/resources/seminar-series/
Right: A packed theatre for Terri Porter’s CBG Seminar.

CBG Staff at African Centre for DNA Barcoding

The African Centre for DNA Barcoding (ACDB) at the University of
Johannesburg hosted a workshop, “Natural History Collections: Harvesting
and Barcoding” from Jan 29-30. The CBG’s Jeremy DeWaard and Stephanie
DeWaard joined the ACDB for the workshop to help teach researchers
across South Africa.
Photo: Stephanie DeWaard, CBG research assistant demonstrates tissues sampling.

Keyence Japan inventor visits the CBG

Masahiro Inomata, one of the Keyence inventors from the company’s
Japanese headquarters, visited the CBG in January to learn more about how
the Keyence VHX digital microscope is transforming our specimen imaging
and research.
Inomata was gifted a collection of beautiful print-outs of Keyence microscope
images taken at the CBG. He said that the CBG is the only institution he is
aware of that is using his machine for biodiversity research.
Photos: A few of the stunning specimen images captured by the Keyence microscope.
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Collections: Cabinet Shuffle

What is happening with the Collections fluid storage cabinets and why
are you making these changes now?
The majority of the samples we process are from Malaise trap sampling.
Currently we process every specimen in each sample (except in extreme
cases of replication). This allows us to analyze biodiversity on a grand scale
and we are able to discover new species that might be overlooked if subsampled. Processed specimens are held in our archive so they are available
for loans to experts, taxonomy validation, and imaging.
Our fluid archive now stores over four million specimens and was very
close to running out of space. With the goal of processing one million
specimens each year, we needed to increase our storage capacity, as most
(90%) specimens are stored in ethanol. To increase storage, we installed a
mobile compactor system, where the cabinets sit on a track so they can be
slid back and forth, allowing for more cabinets to be in the same amount of
space. The addition of 12 new cabinets will increase our capacity by 33%,
allowing for about 56,000 more plates, or 5.3 million specimens!
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New Faces
Co-op Student

Mieke
Boecker

Research Assistant

Mieke is taking Environmental Science at the
University of Guelph, serving her first coop work term under the supervision of Dr.
Bettina Thalinger. She is interested in Bettina’s
work involving eDNA, as there is potential for
this field of study to influence decision making
in conservation policy.

Julia
Miller

Collections Technician

Julia completed her BSc in Molecular Biology
and Genetics with a minor in Statistics here at
U of G and will begin a Master in Bioinformatics
this fall. She has been a part of the Steinke
Lab for three years, working on R scripts to
increase data processing efficiency and apply
statistical techniques to biological data sets.

Co-op Student

Lauren completed a Bachelor of Arts and
Science here at U of G with specializations in
Ecology and International Development, and an
Ecosystem Management Technology program
at Sir Sandford Fleming College. Previously, she
worked with OMAFRA and U of G to
study native pollinator preferences.

Lauren
Vanderlingen

Natalie
Wright

Natalie is taking a major in Biological and
Pharmaceutical Chemistry and a minor in
Business Economics, serving her first co-op
work term under the supervision of Chris
Hempel. Her undergrad courses and a love
of the outdoors developed into an interest in
molecular genetics and ecology.

Steinke Lab

Andreas Kolter, a PhD student from the Justus-Liebig-Universität Giessen in Germany, is visiting to collaborate on new methods for
metabarcoding and barcoding plants.

Collections

In January, we had one full-time Collections Technician join our team, Lauren Vanderlingen, as well as one co-op student, Natalie
Condino, who will be assisting in the archive.

Informatics

We welcomed two new co-op students from Waterloo: Natalie Cooper (Biochemistry), and Johnson Zhuang (Computer
Engineering), who will be working on several projects for the Software Development Team over this semester. We’d also like to
welcome back returning co-op student Adam Hellinga (Engineering Systems and Computing) from Guelph. Adam will continue to
assist the Infrastructure Team.

Fond Farewells

Collections
Alannah Grant – worked within our archive from Sept 2019 to Jan 2020 and is now starting a MSc in Integrative Biology with
Dr. Amy Newman studying the effects of stress on the rates of neurogenesis in Eastern grey squirrels within the Guelph and
Cambridge area.
Shawn Thomson – worked within our imaging and collections unit from Sept 2018 to Mar 2020 and is now leaving to participate
in the Environmental Visual Communication program offered through Fleming College. Shawn will be learning skills and techniques
to better communicate the importance of the environment to the public using visual media such as photos and videos.
Informatics
January 16th was Megan Milton’s last day here at CBG. Megan held many positions at over her 13 and a half years with us, from Data
Manager to Lead Project Manager. Megan had a lasting impact felt in all of CBG’s Units, and with our international collaborators.
She has taken up a new position as Global Loyalty Systems Manager at Sonova Group in Kitchener. We are sad to see her go, but
wish her the best of luck in her new position, which we know she’ll excel at.
Research
Monica Young, formerly a Taxonomic Lead in Collections and PhD student, has started a new job as Molecular and Morphological
Entomology Technician at the Canadian National Collection. She is working for Marla Schwartzfeld on mite diversity and systematics.
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Research Updates

The Hajibabaei Lab has sent out DNA reports to nine
STREAM community groups consisting of analyses of
over 150 samples. Over the next couple of months they
plan to complete sequencing of around 100-200 2019
STREAM samples.

After completing earthworm sampling in French Guyana,
the Steinke lab is looking forward to metabarcoding
bees from orchards, processing Malaise traps from camp
Heidelberg, processing fecal samples from Canadian Geese,
and pilot projects for assembly of microbial RNA and DNA.

Collections Unit

Connor passed his PhD qualifying exam. Jeremy was awarded a small grant from the Smithsonian Institution Barcode Network titled ‘Mitochondrial
metagenomics of diverse Orthorrhapha and other Diptera at NMNH’. The paper ‘Expedited assessment of terrestrial arthropod diversity by
coupling Malaise traps with DNA barcoding’ (deWaard et al. 2019) won a 2020 Canadian Science Publishing Genome Publication Award.

To complete:
»
»
»
»
»
»

This month, we aim:

Last month, we completed:
» Migration of internal sorting workflows to accommodate for
Keyence imaging and SPRI extractions
» Bulk submission of plates for ALUS / Agricultural Monitoring
project 2019
» Processing year 2 of PL12 Costa Rica (310 samples comprising
225,664 specimens)
» Processing Malaise, pitfall and pan trap samples from MPG
Ranch (632 samples comprising 63,037 specimens)
» Processing of field collections for ARCBIO year 2 (19,196
specimens) and planning for museum harvesting
» Trip 3 of 3 to the Smithsonian for year 2 of the GGI-CBG
Partnership (Dec 3-13; harvested 12 plates)
» Museum trip to CMN (Jan 19-25) to harvest ARCBIO lichens
» Collections processed 58,615 specimens (617 plates) for
sequencing from Dec through Jan

Renovations in our fluid archive to install compactors
Processing of additional Australia Malaise samples
Processing of additional Germany, Munich Malaise samples
Testing of a taxonomic assignment workflow for Keyence
Museum trip to Royal BC Museum, Feb 18-21
Hiring of 8 summer students

To continue:

» Planning for PBM 2020 Boreal Forest, ARCBIO 2020 staffing,
and CRH 2020 field collections
» Processing year 3-5 PL12 Costa Rica (225 of 1620 lots)
» Investigating re-useable filters for the weighing of bulk samples
and the addition of volumetric measures
» Re-assembly of 94 cleaned Malaise traps for field season

Genomics Unit

With the help of new staff and protocols, CCDB will scale up its DNA extraction capacity to nearly 2M samples per year. We
will devote much of this capacity for processing of PL12 Malaise trap samples from Costa Rica.

This month,
we aimwe
to complete:
This month,
aim:

»

» Scaling up capacity to nearly 2M samples per year, primarily
for processing of PL12 Malaise trap samples from Costa Rica.
» Validate the newly rolled out extraction protocol for its
suitability with the requirements of Sybmiome Analysis
» Adapt new SMRTbell library protocol for multiplexing 4
individual amplicon pools each consisting of 9216 samples to
share a single 8M SMRT cell on Sequel II

Lastmonth,
month, we completed:
Last
completed:

» Fully automated SPRI-based DNA extraction protocol is live
» increasing the level of multiplexing on Sequel II has been
successful with 95% recovery of amplicons in the pools of
18,432 and 36,864 samples
» New metabarcoding protocol with NovaSeq 6000 is being
tested for large-scale biomonitoring and the first test libraries
are currently being analyzed by Genome Quebec

Informatics Unit

We completed installation of a new storage system, adding an additional 108 Terabytes of disk space. In addition, we upgraded
part of our network to 10 Gigabit to improve the communication speed between servers. The Data Management Team has
now fully transitioned to a Python-based JupyterLab Notebook data validation system.

Taxonomyy Unit
Completed:

Ongoing:

» World checklist and hierarchy of Diptera genera and world
species checklist of Pipunculidae implemented on BOLD
» Higher hierarchy of plants updated (thanks to Masha)
» A large loan of Phoridae sent to Brian Brown (NHMLA), who is
planning to visit CBG in June

» Identification and validation of ARCBIO 2019 arthropod data
» BOLD-wide curation of misspelled genus names
» Publication of a Resource page on BOLD citing all major sources
for the taxonomic hierarchy
» Addition of a taxonomy chapter in the BOLD handbook

5

Visitor Spotlight: Yue Yin
Where are you visiting from and how long are you staying at the CBG?
I am from Nanjing Agriculture University in Nanjing China and I’ll stay
at the CBG for one year.
What are you working on at the CBG?
I am interested in DNA barcoding of eriophyoid mites. I want to know
more about the biodiversity of these mites via establishing a DNA
barcode library. This will enable further investigation into speciation
and mitochondrial evolution of eriophyoids.
Why are you interested in studying these tiny mites?
Eriophyoids are an amazing group; they have many funny features.
They are the most species-rich superfamily in the Acari and have
exceptional morphological and biological characters in comparison
to other mites and ticks: two pairs of legs (instead of four pairs), small
body size and high host specificity. Eriophyoids are old and mysterious,
the oldest fossil records were dated to 230 million year ago (Mya).
Why did you choose the CBG for your visiting year?
From what I had heard, CBG is the global leader in the field of DNA
barcoding. It has the most advanced genomics platforms and an
excellent research team in biodiversity science, DNA sequencing, and
informatics. The CBG’s director Paul Hebert is very popular in the
field of DNA barcoding in China, especially in the eyes of students.
What are your impressions of the CBG so far?
I appreciate that CBG is providing an excellent learning environment
and experimental facilities. I am excited that you can achieve such
good research results in such a relaxed atmosphere. At the same
time, I found that the phrases “could be” and “not bad” are most
commonly used here. Everyone is enthusiastic and friendly in CBG.
How has being at the CBG helped your research project?
My project is going well, and I got a lot of data in a short time. When
I encounter some research difficulties, my CBG colleagues are always
willing to find a solution together. Moreover, I have gained a deeper
understanding for overall global plans for DNA barcoding and what
it can achieve.
When you are not working or studying, what are your hobbies?
I like to cook and love to eat, for this reason I gained a lot of weight. I
often go to play basketball and swimming. I am also a travel enthusiast;
I am yearning for the North Pole, and I would like to go there when
I have a chance.
Any final thoughts or things you would like to say?
I am very grateful to my mentor, Dr. Paul Hebert and workmates who
have helped me. I like the local culture and enjoy work and life in Canada.
I greatly cherish this opportunity to study at the CBG, look forward to
discovering more sweet things with CBG in the months ahead.
Mite photos by Yue Yin.
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Yue Yin and his lab mates
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Presentations
Hebert PDN (Jan 24, 2020). BIOSCAN: Progress Towards Planetary Biosurveillance. Seminar,
Improvement of Livestock, University of Guelph, Canada.
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