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Learning to balance the hype ==
and reahty of ChatGPT

A New Chat Bet Is a ‘Code Red’ for
Google's Search Business
A mow w of st by B 27T e it

Is ChatGPT Really a Google
Killer? Here's What the New

What s ChatGPT? The Al chatdor talked up av s potentia A Means fof Alphwet Stock
Goaagle kide

Google killer' ChatGPT spar Potectisl Google killer could change US
Al chatbot race workforoe as we know it

e i Inler\'ie\‘é‘c

‘L am not
here to take
your job'

will transform
medicine
this year




an attractive
person

an emotional
person

an exotic
person

Bianchi et al., 2023



The world according to Stable Diffusion is run by
White male CEOs. Women are rarely doctors,

lawyers or judges. Men with dark skin commit
crimes, while women with dark skin flip burgers.

Bloomberg, 2023




2022: 8 BILLION PEOPLE

2037: 9 BILLION PEOPLE

2058: 10 BILLION PEOPLE

N

AFRICA (17




Diversity: challenges

Diversity Monitor
Participants by ancestry Count of all associations discovered
Discovery Stage - All parent terms - 2023 Discovery Stage - All parent terms - 2023

European African American or

86.55% (Asso. 72.96%) Afro-Caribbean 04% (Asso.2.16%)
Asian . Hispanic or Latin »
11.95% (Asso. 13.12%) American 0.46% (Asso.5.71%)
African . Other/Mixed

0.47% (Asso. 4.9%) 0.17% (Asso. 1.15%)

Associations are discovered overwhelmingly in
population of European descent

https://gwasdiversitymonitor.com/
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Diversity: impact

Newsinfocus

“I...] the algorithm was
less likely to refer black
people than white
people who were equally
sick to programmes that

3

Black people were less likely than white people to be sent for personalized care, a study found.

k‘#‘-ﬂ%ﬁ%ﬁﬁm aim to improve care for
HEALTH-CARE ALGORITHM patients with complex

Study reveals widespread racismin decision- . b}
making software used by US hospitals. m e d I C a l. n e e d S o [ coe ]

Nature 574, 608-609 (2019)




Large scale cohorts

[
)@ International Health Cohorts
Consortium

89 Cohorts, 42 Cbuntries, >34 million participants

https://globalgenomics.org/ihcc/



https://globalgenomics.org/ihcc/

2009: H1N1 “swine flu”
pandemic

2020: SARS-CoV-2 “covid”
pandemic

SARS-CoV-2
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2024: H5N1 “avian flu” pandemic




‘%*PCIRN 2009: PHAC/CIHR Influenza Research

Network
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E — CanCOGeN+ 2020: Canadian COVID-19 Genomics
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© Z CoVaRR+N 2024: C i Vari Rapid R
ol @ oVaRR*Net : Coronavirus Variants Rapid Response

Network — wastewater monitoring




Clinical
data

* Patient Demographics

* Vital Signs

* Lab Results

* Progress Notes

* Problem Lists and Diagnoses
* Procedure Codes

* Allergy Lists

* Medication Data

* Admission, Discharge and
Transfer

* Skilled Nursing and Home Health
* Social Determinants of Health

[...]




Clinical data: 5 Safes
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DATA g rrodecTs § PEOPLE OUTPUTS




These imply massive amount of heterogeneous data.

How do we make sense of it?
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Building Data Portals
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Building Data Portals
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Building Data Portals (Better) B 1CGC Data Portal

NATIONAL CANCER INSTITUTE
GDC Data Portal

Qoverture




Building Data Portals (Better) gQoverfure

* Modular components with
narrow, well-defined scope




Building Data Portals (Better) Qoverfure

 Modular components with
narrow, well-defined scope

* Enabling us to construct
reliable systems quickly

* Providing time for new
features & components that
improve our systems further

Mitchell Shiell



Ego song Arranger
Authentication & Metadata Tracking ~ Search APl with prebuilt Ul
components

Authorization & Validation

This creates an
ecosystem of

ndependently reusable
components

Score Maestro
File Transfer Metadata Indexing
& Object

Storage
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Heightt 1.7 meter - = 7 8 £ ]

Length: 5.2 metey

We need shared
standards to
represent and
understand the
world consistently o S
“Machine learning detects longest cow in the world”



FIND DATA: IHCC Cohort Atlas Browser
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FIND DATA: Computable cohorts

Monica Munoz- lan Fore Francis
Torres Jeanson

Individual Family Population

Orion Buske Grant Wood

Phenopackets Pedigree Cohorts “packet”?




Pandemics

OPEN-
SOURCE

RAPID — L | €%c%
R E S P O N S E https://virusseqg-dataportal.ca/explorer

Justin Richardson

We need reusable, |
modular toolsthat |
canbeeasily & @ smeeees

deployed globally - - s

https://apaportal.sanbi.ac.za/

., 3 )
dps " i
-

Alan Christoffels



https://virusseq-dataportal.ca/explorer
https://apaportal.sanbi.ac.za/

Clinical

data

ACCESS
DATA

We need standards and
workflows to enable easy
and fast access to data for

researchers

How to access dbGaP data

@ NCBI

Only Principal Investigators (Pls) can request access to dbGaP data.

NIH intramural researchers

Other researchers [ )
m Submit permission form to establish - Do you have an eRA
data request eligibility in dbGaP. Commons user account?

p i
Does your institution have
an eRA Commons account?

Q

or
¥

@ don't know

= p -

~ - | Doyou know how to Ask eRA Commons
Is your eRA Commons account e contact your ° Help Desk for help
assigned the role of PI? €RA Commons contacting a
— Signing Official (S0)? Signing Official (SO).
s ©
Apply for access 2 i
Log in to dbGaP Authorized Access website ( ; . , = )
with NI or ERA credentits. Qereeenenee e e ‘ Ask your eRA Signing Official (SO) to set up a Pl account for you. )

v

» Complete or revise the project application.

-

Application is Submit application to Signing Official (SO)
returned to PI for institutional certification.
for revision.

N Y :
SO certification

°‘ Does the SO certify the application on

Note: A dbGaP project application consists of
behalf of the institution?

one or more Data Access Requests (DARS).
These DARs may be handled by a variety of
hd NIH Data Access Committees (DACs), each
@ operating independently of one another.
Therefore, the approval or rejection of a DAR
by one DAC has no effect on the approval or
g e rejection of another DAR by a different DAC.

Rejected «




Data Use Ontology (DUQ)

Data 2% Global Alliance Moran Cabili Jonathan

VA - for Genomics & Health Lawson

Hlll Ontology

Collaborate. Innovate. Accelerate.

@2 cyropean

H H M =~ GENOME-PHENOME DUO:00000
Vocabulary describing permitted data : =

DUO:0000005 (382) ) search

(
MY 4 ABOUT  SUBMISSION  BROWSE -DUO:OOOOOO?(G?)
uses and modifiers
DUO:0000001 (8)
(

- Generalresearch use Dataset om0
o d|sease_speC|f|C research BSG Methylation Dataset

Dataset ID Technology Samples

° n Ot fo r p rofit 0 n ly EGAD00010001859 lllumina Methylation Array 123

Dataset Description

L4 ceoe Epigenome of brainstem gliomas
Data Use Conditions
ac
See further information on Data Use Conditions
disease specific research DUO0:0000007 2019-01-07 MONDO:0002911
? . . no general methods research DUO:0000015 2019-01-07
V https://www.ebi.ac.uk/ols/ontologies/duo

geographical restriction DUO0:0000022 2019-01-07

https://github.com/EBISPOT/DUO https://ega-archive.org/datasets/EGAD00010001859



https://ega-archive.org/datasets/EGAD00010001859
https://github.com/EBISPOT/DUO
https://www.ebi.ac.uk/ols/ontologies/duo

il Data
Wil Use
Il Ontology

| want to study

DATA
REPOSITORY

melanoma
LEL - Health and Biomedical

L Health and Biomedical

DATA ACCESS
REQUEST

—_— B -
P Disease Specific - Diabetes DATA ACCESS COMMITTEE R

DATA DEPOSITOR - Disease Specific - Uveal Melanoma @ RESEARCHER
: B -

L - General Research Use

Lawson et al, https://bit.ly/duo-paper
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) §

DATA DEPOSITOR

DATA
REPOSITORY

III} Data

Hillllll Use
Wl Ontology

DATA ACCESS COMMITTEE

°le

| want to study

melanoma

DATA ACCESS
REQUEST

RESEARCHER

X

>200,000 datasets annotated with the Data Use Ontology

Lawson et al, https://bit.ly/duo-paper
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International Cancer Genome Consortium

Accelerating Research in Genomic
Oncology (ICGC ARGO)

Lincoln Stein
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https://www.icgc-argo.org/

ACCESS CLINICAL DATA: ICGC-ARG ata
access module

ICGC DACE

Ann Catton

152k Hello, Melanie
Policies & Guidelines Help Guides Controlled Data Users My Applications meourtot@gmall.co... b, 4

My.Applications: DACO-168

Draft Sign & Submit DACO Revi
Created: Jun. 11,2022 | Last Updated: Jun. 11, 2022 10:07 p.m. = g s St S CLOSE APPLICATION L DRAFT PDF
Applicant: Melanie Courtot. Ontario Institute for Cancer Research
Table of Contents E} Application for Controlled Data Access (B} APPLICATION HISTORY
Introduction
A. Applicant Information (Principal Investigator) Last updated: Jun. 11, 2022

A. Applicant Information (/]
Qualified applicants for access to the ICGC Controlled Data must be independent researchers who are affiliated with a
B. Institutional Representative o legal entity (e.g. university professor, researcher in a private company, independent researchers able to apply for federal
research grants, etc.).
C. Collaborators
Please include a valid Google or G Suite enabled email address that will be used to log in to ICGC ARGO and ICGC 25K
D. Project Information and will be the email address associated with ICGC Controlled Data access.

R * Indicates required fields
E. Ethics

F. Data Access Agreement
PRINCIPAL INVESTIGATOR INFORMATION

Passport
Iil|| Data i '
— . . . miil| Use

Il Ontolog )

First Name * Melanie Middle Name

Last Name * Courtot Suffix e.g. Jr, Sr., MD.

Primary Affiliation * = Ontario Institute for Cancer Research The legal entity responsible for this

application.
* — Must be the institutional email address H
Emal of the Principal Investigator. Global Alliance
for Genomics & Health

Google Email * mcourtot@gmail.com Must be the Gmail or G Suite email

»
address of the Principal Investigator. Collaborate. Innovate. Accelerate.

Data sharing of 100k+ cancer participants, with comprehensive

clinical and molecular data https://www.icgc-argo.org/
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ACCESS CLINICAL DATA: Participant
enrollment portal 1
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Tracking

data
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Must accompany data
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data over data data
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Closed source models:
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Logical inference,
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provenance, evidence
and attribution — eg
PROV, ECO, CRediT

Must accompany data
and be computationally
manageable

Reasoning
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Logical inference,
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Understanding
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Closed source models:
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UNDERSTAND
DATA USE

(and challenges)

We need to know what our
models do (and what data
bias, limits, issues... it
may have)

THIS 1S YOUR MACHINE LEARNING SYSTET?

YUP! YOU POUR THE DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
THE ANSLJERS ON THE OTHER SIDE.

WHAT IF THE ANSWERS ARE LRONG? )

JUST STIR THE PILE DNTIL
THEY START (OOKING RIGHT.




UNDERSTAND DATA USE: LLM-based d
extraction
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Physical
Therapy

The patient was admitted to
the ICU one week after a
positive COVID-19 result due to
oxygen desaturation. Physical
therapy was initiated promptly
after admission, which helped
improve the patient's

breathing frequency and
oxygen saturation.
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KNOWLEDGE
REPRESENTATION

Semantic

Using pre-defined ontology
concepts, data models,
data structures, data
dictionaries, and data
schemes

Data models
Cohort summary
representation

Ongoing opportunities

INFRASTRUCTURE

Overture

Complete scalable and
modular toolkit to rapidly
deploy

Metadata
harmonization module

Common data schemas
defined for encoding,
decoding, and
representation

Graph-based validation
Recommender engine
LLM for curation

EXCHANGE

Structural

Bridging research and
clinical

LLM for EHR text-
mining and
Phenopackets



Summary highlights

Careers are not linear; change brings opportunity
Global challenges need global solutions

Making sense of the data is critical

Open-source toolbox to ease and increase reuse
TRUE data to support Al

Much more to do!



Biology must generate ideas as well as data

“...itwould have been rather a pity if
Darwin had stopped thinking after he

had described the shapes and sizes of
finch beaks...”

Nature 597, 305 (2021)
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