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Introduction: Centre for Biodiversity Genomics
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2022: Transitioned to a separate
University Research Centre

= d
2005: Established as founding unit in the
Biodiversity Institute of Ontario
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— SRk R

o : e = . e . e ] 3
- 5 i Mission: Foster global biomonitoring system
Vision: A world where we read by providing 3 services: organization, DNA
1 the biosphere with DNA sequencing, and informatics
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Introduction:

0/ Decline in 3000 vertebrate o) Decline in insect biomass
60 /0 species since 1970 75 A) since 1980



Introduction: Barcode Region for Animal Kingdom
10°
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Barcode is a
millionth of the
genome
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Introduction: Species Discovery & Ecozone Validation

Terrestrial Ecozones
___ Arctic Cordillera
" Northern Arctic
I Southern Arctic
__ Taiga Plains
I Taiga Shield
[ Boreal Shield
___ Atlantic Maritime
|| Mixedwood Plains
___ Boreal Plains
__ Prairies
7 Taiga Cordillera
I Boreal Cordillera
I Pacific Maritime
___ Montane Cordillera
_ Hudson Plains




Introduction: Species Interactions

\

Diptera

Hymenoptera

Wolbachia

Nematode

.> 50% @10-50% o< 10%



Introduction: Biodiversity Genomics Services

k DNA EXTRACTS: >12M j

Biorepositories

N

DNA BARCODING
CAPACITY: 3M SPECIMENS PER YEAR
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METABARCODING
KCAPACITY: 20K BULK SAMPLES PER YEAR/
Sequencing

/ SYSTEMS

BARCODE OF LIFE DATA SYSTEMS

DESIGNED TO SUPPORT THE GENERATION & APPLICATION OF DNA BARCODE DATA

14M+ DNA BARCODES
1M+ SPECIES

AHBRAVE

Multiplex Barcode Research And Visualization
Environment

Informatics




Introduction: Strong Usershipin 2022-23

-

3M specimens + DNA

extracts added

8K specimens + DNA
extractsloaned

[z

Biorepositories

~

1M individual specimens
sequenced

5K bulk samples sequenced

300 external users from 30
nations

Sequencing

-

7.2M ID requests fulfilled

1.9M unique IP visits

94M records analysed

30 TB data accessed

Informatics




User Diversity: Demographics

Unique IPs

¢ . ‘ikk 103
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E 102
1.9M Unique Visitors ©
w B

0
B Commercial
Other
3
M Universities and
research institutes
M Government

Users of sequencing services Users of Informatics services

Digtisctopant of Lok Dolatarator
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User Diversity: Categories

SECTOR LOCATION
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User Diversity: Categories

Parenes B Vemors

REAELAGH e
DA barcading of blackfiies [Diptera: L
Simuliidae] as a tool for species

Hentfication and detpcion of hidden

divertity in The eadter

¥}

scientific reports

: - R A DMA barcode reference library
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Expanding User Base: Influencing Factors

1. PRODUCTS AND Range;
SERVICES suitable to needs of users

2. QUALITY Specimen quality; DNA
integrity; data robustness

3. EASE OF ACCESS Friction: user experience;

responsiveness

4. PRICING Affordability;

5. AWARENESS and

Reach and reputation;
collaborations

RELATIONSHIPS

CONTRIBUTING FACTOR EXPLANATION



Expanding User Base: Influencing Factors

1. PRODUCTS AND
SERVICES

2. QUALITY

3. EASE OF ACCESS

4. PRICING

5. AWARENESS and
RELATIONSHIPS

CONTRIBUTING FACTOR

Range;
suitable to needs of users

Specimen quality; DNA
integrity; data robustness

Friction: user experience;
responsiveness

Affordability;
cost-benefit to user

Reach and reputation;
collaborations

EXPLANATION

Comprehensive offerings
User feedback
Product development
~—
Cold storage
Optimized methods
Validated data

N\
\.

End-to-end solutions
User friendly interfaces
Capacity and Openness

r N
Aggressive cost management

Low margins
_ Leverage grant opportunities )

Marketing/communications/
outreach

Fostering a user base
. y,

CBG STRATEGIES




Expanding User Base: User and Expert Feedback

Track .
. * “voice-of-
trendsin customer”
service e usefulness/
f
requests PORan. 1. Address gaps to
match user

Part hi
artnerships needs/demand

committee

2. Develop
U Science technologies to
o Committee advance
- capabilities

e Satisfaction
e Future
needs

Advice on:
* technology
* methodology




Expanding User Base: Aid Access

Barcode of Life Data Systems Handbook

A web-based bioinformatics platform supporting the DNA
barcoding of animal, plant, and fungal species.

SYSTEMS

B DETAILS

-

Biological Material Transfer Agreement (BMTA)
Actission Mumibet

«Centre for
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Understanding Sample Submission and Processing ATTREUTION
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]

e f Do

Malaise Trap Kit

Z
E
©
<
@
(=]
o
L

(EditiBNAISequenceland(UploaditolBOLD

CCDB Lab

equencing|

Report Made Available to Client

'@ Data Systems (B0LD),

D
£ DI

= nice, has opened liconsing on B5%
SPECIMEN IMage Catabise

ite




Expanding User Base: Raise Capacity

BARCODE OF LIFE DATA SYSTEMS

1.5 -

DESIGNED TO SUPPORT THE GENERATION & APPLICATION OF DNA BARCODE DATA

1.0 -
0.5 - R j

| O = _ ) @ )
0.0 1 DATA PORTAL EDUCATION BIN DATABASE WORKBENCH

PORTAL

H e oS98 NN~ BOLD 4 (2015): supports up to 10M records
R NRRRRRAR

BOLD 5 (2024): support up to 100M records
10 fold increasein capacity

2007
2008
2009
—. 2010
2011
2012
2013
2014

(from 1M to 3M)
Specimen Processing and DNA Barcoding Data Systems



Comparable cost per unit

Expanding User Base: Reduce Costs

Digital imaging costs per

specimen

pre-Keyence
70K specimens/year

post-Keyence
3M specimens/year

Comparable cost per unit

Extraction and sequencing costs

Sanger

Sequel + GF

COMING
TODAY SOON
Sequel + Sequel + ONT
SPRI SPRI +
reusable

plastics




Expanding User Base: Marketing and Outreach

' Centre for
Biodiversity
B Genomics

" Research-at the Centre! forﬁlodlve
yomics |s-ﬁiasfor i

Google Scholar

All Since 2018
o B Courses, workshops, training sessions
Citations 142746 64978
h-index 157 106 . . .
10.index oot 1% [ Publicevents (hosted): symposia,
conferences, open houses, group tours
13000 . . . .
Media relations:interviews, press
9750 releases, broadcasts, podcasts
6500 . H
Biodiversity in a bird's nest: DNA CBG hosts 10th iBOL Science Prof recognized for innovation . StakehOIder events' presentatlons'
as a tool for bird conservation Committee meeting I--.:-:.:l!::::f.}'.lp in Canada's marine 3250 booths at trade shows’ confe rences
]

2016 2017 2018 2019 2020 2021 2022 2023



Expanding User Base: ExpandiBOL Consortium

ELCOME
“ intermational
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$120M $180M S700M




Expanding User Base: Lead Global Research Programs

S120M - $180M - S800M
2010 BN 2015 2079 10 N 7045
BARCODE 500K BIOSCAN PLANETARY BIODIVERSITY MISSION

20 Nations 40+ Nations 50+ Nations



Expanding User Base: Support Distributed Facilities
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Challenges: Broaden the User Base

Generate data for half of the W_OF|F|'S
867 ecoregions P~

e

Knowledge to manage biodiversity for:
* Policymakers

* Government

¢ Communities

* Conservationagencies

Adjust proportionof data users = ,
e Environmental assessment consultants

from high-impact sectors N

Tl I 6



Thank you
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Diversifying and

expanding the faCII|ty

user.base. to optim
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AMUNDSEN
SCIENCE wpv

nautical milestravelled since 2003‘*’

e 3,000+

| scientists from 25+ countries

- 2,100+

T publications and datasets

]

e " 140+
!4 teamsin 45+ programs since 2003
3 $55M+

of state-of-the-art scientific equipment

INN VATION.CA %
CANADA FOUNDATION  FONDATION CANADIENNE : “.-
FOR INNOVATION POUR LINNOVATION e



Primary on-board users

" i CCGS Amundsen user base = 1100/ year

. =
e
1L
Y

1 out of 6 users board the ship

85% Canadians
60% universities

go o Second-level users
35% students (PhD,
MSc, post-docs) (data users)
50-5'0p°/ e 65% Canadians
men/wf,men e 75% universities
e 65% HQPs

(o)

50% below 30 years ity

MSc, post-docs
No data users without primary users R :



On-board users: both a scientific and human experience

Often "life-transformative”..
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What diversity mean:
Diversity at the program level

ISICLE

A - i
ArcticNet

PP-SeCde DR a4

ISECOLD

sentine| 3

e Marth 4%,
-NETCAR 3

KEBABB

0.3
2014 2016 2018 2020 2022

Simpson'’s Diversity Index
increased since the creation
RESEAU

i Y sCabeg ;
of Amundsen Science, but ({ : » NN R EsEAY

reaches a plateau i MARITIME

AMUNDSEN ‘

SCIENCE wpv



’ ' Example: Imappivut 2023

First primary program led by
an Inuit organization

Nunatsiavut leading in collaboration with key
academic and federal partners

« MUN / Marine Institute, U of C, NRCan & DFO, AS

" LEGEND

Holistic view of research, onboard training v

First Inuit Chief Scientist B Wl
A ) ;| Tidal zone of LISA

Research & cultural exchange day in Nain B\ oo

” Imappivut

3 Hopedale
Makkowk

S PR, %twlleu “-.
o
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L. i
Labrador 271 %

Lake Melville
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’ ' Our committment to Equity, Diversity and Inclusion

Amundsen Science is committed to develop and adopt comprehensive EDI practices.
Some actions taken recently to broaden the scope of our user’s community and help
people feel safe on board:

Form a committee to identify strategies to improve EDI practices;
Adopt an Equity, Diversity and Inclusion Action Plan;

Create a Code of Conduct for Expedition Participants.

Identify safe contact persons onboard and onshore.

Facilitating Inuit participation and supporting Indigenous-led research

Strengthening user engagement and diversifying our user community will contribute to the

sustainability and growth of the facility.

AMUNDSEN
SCIENCE wpv



Strategies for diversifying and expanding the user base

Reach out, reach out, reach out!

In-person & virtual visits
to universities,
departments, and
communities

Organization of
workshops and
participation to relevant
conferences

Increase public
awareness: newsletter,
website, social media,
outreach, etc.



Social media
AMUNDSEN

Website

https://amundsenscience.com/

Newsletter

' Key communication and outreach activities

Annual Amundsen Science
Plannlng Workshop

T Expedition
LEDRERE] o
. summaries &
Upcoming conferences reports
2% ArcticNet Science Meeting, Iqaluit, December 2023 AT SeacheCy
®%& Arctic Science Summit Week, Scotland, March 2024
=& Canadian Polar Data Workshop V, Halifax, May 2024 AMUNDSEN

SCIENCE wpv



Users become ambassadors since our most important success criterion
is their satisfaction and the achievement of their scientific objectives

1- Drive the science
program of the
Amundsen

2- Drive the

_— development of the
central equipment pool

/ \
4- Their funding is leveraged by
AS for the operation of the ship

and new equipment

3- Are consulted regularly
through the Annual Planning
Workshop and other venues



v Challenges to diversifying and expanding the user base
and mitigation approaches

e Increasingly high ship-time costs that prevent access to
users who may have no or limited access to ship-time
IO funding

1

e Costly and complexlogistics associated with the
mobilization and access to the ship that new users may
EINESN  find discouraging

y

e Lack of awareness from users who may still believe that
the Amundsenis always fully booked only used by a few
o EI[NTW large programs

3

AMUNDSEN ‘
SCIENCE wpv



’v Challenges to diversifying and expanding the user base

and mitigation approaches

Mitigation approach 1

e Use of a larger share of the MSI funding to support
innovative projects from atypical new users

Mitigation approach 2

e Increased support from Amundsen Science to aid in the
mobilization and implementation of under-represented
projects

Mitigation approach 3

e Continuously reaching out to the national and
international community and to Inuit Nunangat
organizations
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SNOLAB Overview

Jodi Cooley

Executive Director | SNOLAB

Professor of Physics | Queen’s University
Adjunct Research Professor | SMU



SNgLAB

Introducing SNOLAB

* SNOLAB hosts rare event searches and
measurements. It’s located 2 km = Carleton V VALE Université rH'n

UNIVERSITY de Montréal

underground in the active Vale Creighton

nickel mine near Sudbury, Ontario, Canada. (2] UNIVERSITY OF LaurentianUniversit @
Yr ’ ALBERTA ﬁ UﬂiuerﬂitéLaurentie#ne Queens

* SNOLAB is operated jointly by University of

Alberta, Carleton University, Laurentian

University, University of Montreal, and " VALE ®

Queen’s University.

o O
ntario \ Lircaler Ciranel
¢ SNOLAB OperatlonS dare fundEd by the Northern Ontario FEENOIa Sudbuw

Heritage Fund

NSERC INNOVATION.CA
cHSHG Eﬂ-ﬂmh FDIngDDnT ON | FONDATION CANADIENNE

OR INNOVWVATION FOUE LINNOWATION

Province of Ontario, and the Canada

. . My
Foundation for Innovation. zﬁ‘}ontario




Why Underground?

A growing community of users needs
environments that are both shielded from
radiation and clean to achieve sensitivity for
rare event searches.

Astrophysical systems emit high energy
radiation which create muons in Earth’s
atmosphere

SNOLAB has the lowest muon fluxes available

Clean room throughout the underground
facility

1070

107

Total muon flux [cm2s!]

10~

SNgLAB

Guo et al., arXiv:2007.15925v2

1078

N I I | I I

y— _ WIPP (USA)  (b) Total inuon flux

\ ‘/ Soudan (USA)
A

_ .......... RENERER TR \ ...... K-amloka : (Japan) ......... rertaans e _

I f N NA + Gran Sasso (Italy)
I : N N
f N N\ f f

Boulby (UK)

\ \A{— Fréjus (France) -
: N : :
N -] mpmf,x(Chma this work)

:._ .......... . ............ E............E ........... . ............ \.\\ .....

Sudbury (Canada)

\
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| | ! ! i ~ 1

1000 2000 3000 4000 5000 6000 7000

Vertical overburden depth [m.w.e]


https://arxiv.org/abs/2007.15925

Science Strategy

The science at SNOLAB is focused on increasing our understanding of
the particles and forces that have shaped the universe.

« What is the nature of dark matter?

« What is the nature of the neutrino?

SNOLAB collaborates with scientific research required deep
underground facilities.

» Neutrino observatories (solar, supernovae, geo, reactor, etc.)

» Effects of radiation on biological systems

 Environmental monitoring (nuclear non-proliferation, aquifers,
etc.)

SNOLAB is interested in pursuing new collaborations and
opportunities in emerging areas of underground science

o Effects of radiation on quantum technologies



SNOLAB by Numbers

1000+ a 25% %

annual academic of those users/

users/collaborators collaborators are
Canadianresearchers

© - Participating Countries

24 Q

Our international
collaborators come
from 24 countries

164 A

Our international
collaborators come
from 164 institutions



What Does Diversity Mean to SNOLAB?

* World class science and research excellence requires
contributions from diverse perspectives.
* People are the heart of SNOLAB’s success:

- Strive to achieve and maintain diversity in our staff,
researchers, technicians, engineers, operations, corporate
professionals and collaborators

* SNOLAB is committed to a diverse research portfolio.

- Host experiments that represent diverse and
multidisciplinary research topics.

- Balance large-scale, mid-scale and small-scale programs.

- Balance staging of experiments: conceptual design,
technical design, installation, commissioning, operating and

decommissioning.




1 Excellent science

Drive breakthrough

& & ™ - 3 - : = —
discoveries at the frontiers of _ _ If z Qe ALY
underground science. ol S 1§

J -n =-¢ & T 1
-EIP;;T::::;ZT;Z:HMH'E leadership in deep underground science 2 Cll'l.'tiﬂg-EdgE infrastructure

- A stronger, more competitive Canada in scientific discovery

- More Canadian researchers positioned as global leaders Continu OUSIy improve our
* research infrastructure to
remain state of the art.

Expected outcomes:
+  Attraction of the most advanced international experiments to Canada

+  Greater global impact and enhanced reputation of Canada’s underground
science infrastructure

3 Skilled people - — -

Foster and develop o =
diverse talent In an "'i ‘
inclusive environment.

Expected outcomes:

«  Canadian leadership in advancing EDI in research facilities

*  Anew generation of HQPs prepared to discover and innovate in a global economy
«  Greater access to STEM skills and opportunities in Northern Ontario




Strategies and Barriers to Expanding srsélis
and Diversity SNOLAB User Base

 Pursue a diverse science portfolio anchored by our world leading dark
matter and neutrino programs, and open to new science opportunities in
emerging areas of underground science.

e Host experiments at a different stages of development

* Provide state-of-the-art infrastructure

 Encourage and foster a welcoming, collaborative environment for

collaborations who use the facility.



Current Experiments

S N O LA B — Future Experiments

Cryopit Laboratory Facilities
At d Glance Cube Hall NEXO/LEGEND Experiment Areas
DEAP-3600, PICO500, NEWS-G
potential for large project after 2026 / Electrical Shop J-Drift
alo Stub \ ey SENSEI, DAMIC, OSCURA
HALO

.~ Machine Shop
potential breakthrough for

Utilities

future expansion

Ladder Labs NN T _
P1CO40, SBC, CUTE, SuperCDMS |

Plants
UPW, LN2, Scintillator, Te Diol, TeA

SNO Cavern _.
SNO+, SNO+ Te |

Life Sciences Lab
Chemistry, REPAIR

N~ 5000 m? of class 2000 cleanroom underground.

Potential for large
Low Background Lab <2000 particles >0.5 um in diameter per ft3

project after 2035

HPGe assay/screening, XRF, Radon Boards, FLAME
XIA, CTBT Dual HPGe



Infrastructure: Surface Spaces & Support sr@ﬁs

Become an intellectual hub that fosters collaboration and
connection.

e Assign dedicated staff to assist domestic and international
users In the navigation of logistical and cultural aspects of
their long-term stay;

 Create a formal user support system that users can rely on;

 Provide dedicated physical space to encourage collaboration
and connection;

 Promote equity, diversity, and inclusivity.

Create Welcoming Environment - SNOLAB Summer of Science

« SNOLAB will host a series of meetings and workshops In
Summer 2024

* Invited senior scientists in-residence will give/lead topical and
relevant lectures and discussions in weeks between.

 Challenge: Need to find funding to offset housing and travel
costs for student participants.

10



Infrastructure: Underground Spaces

Improvements to the underground environment.
e “Drys” are in need of renovations with
particular attention paid to equity for those
who need more privacy.
 Plans to create wellness spaces
underground.
Two-fold challenge:
- Balancing the various demands on a
strained budget.
- Execution needs to be staged in order to
keep laboratory requirements for

cleanliness.

11



Infrastructure Challenge: Competition SNgLAB

* Underground laboratories around the world are
making significant investments in their
infrastructure.

 Boulby Underground Facility (UK) is planning
upgrade which includes doubling their staff
and expanding their underground facility to
include a large 25 m3 cavern to attract a next
generation dark matter experiment.

LGNS (ltaly) will spend more than 4 times their
vearly operating budget to update lab
infrastructures.

e Homestake Underground Laboratoryis also
expanding their underground space.

Conclusions

B | NGS is preparing for the next era of
challenges in particle, astroparticle, anc
nuclear physics-anrd-astrophysics.

= The new infrastructure will be focused both on
refurbishing the current Lab structure and on
adding new facilities to allow new technological
and scientific developments.

New ideas and new discoveries will make this effort
worthwhile: keep doing great science.

12



Accountability of Collaborations SNgLAB

GWO0 - Project GW1 - Space GW1a - Proposal GW2 GW3 — Operations GW'-‘-I ..
" . Deployment Decommissioning
Initation Allocation Approval Approval
Approval Approval

nition

* SNOLAB life cycle process whereby SNOLAB supports experiments through their life cycle at the lab.
e All collaborations who seek space allocations are required to have both an EDI plan and a code of conduct
which is reviewed as part of the life cycle process for an experiment.

13



Conclusions SNoLAB

* SNOLAB is a clean, underground laboratory hosting a variety of experiments.

* To retain its global leadership, SNOLAB recognizes it is essential to weave
diversity into the culture of the lab.

* Diversity is woven through the three pillars of our 2023-2029 Strategic plan:
Excellent Science, Cutting-edge infrastructure, and Skilled people.

* | am very excited about the opportunities that SNOLAB provides the scientific
community. | believe SNOLAB well positioned to attract world-class

experiments and support major discoveries in the next decade.

14



