


| SCIENCES
KFAS fe National | ENGINEERING

Academi
ol sl ax 81l gl Ao e MEDICINE

Kuwait Foundation for the Advancement of Sciences




Advancing Precision Health through Domestic, Regional, and
Global Collaboration and Partnerships

Outline

* Milestones in Precision Health: Where We Started and Where We Are - Qatar
* Driving Precision Health Forward Through National Synergies & Collaborations
* The Case for Competitive Collaborations in the MENA region

e Rethinking Global Collaborations: Towards New Models Rooted in Co-Creation and
Shared Innovation

 The Road Ahead: Embracing Emerging Opportunities in Precision Health

Hilal Lashuel, February 2"9t, 2025






Skyscrapers Rise in the
Desert, But Can Science
and R&D Thrive?

ABSOLUTELY

Qatar: Building and RDI Ecosystem
from the Ground Up?




QATAR FOUNDATION

AN ECOSYSTEM BUILT FOR IMPACT

For Education, Science, and
Community Development



Our journey
started with
one school

P 105 doaLai
N Qatar Academy

Established in # of Graduates

1996 1,671
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Established in

1998

Alumni

1,109

Established in

2001

Alumni

588

Established in

2003

Alumni

1,628

Established in

2004

# of Graduates

1,274

Established in

2005

# of Graduates

937

Established in

2008

# of Graduates

842

Established in

2010

# of Graduates

842



1 Homegrown University
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Colleges

* College of Health and Life Sciences

* College of Humanities and Social Sciences
* College of Islamic Studies

 College of Law

e College of Public Policy

* College of Science and Engineering




& —+ =¥ Education City: a unique multiversity model
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Our research ecosystem
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Our Policy/Think Tanks Hub
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Established in

2006

UN-affiliated advocate
for family policy

Established in

2009

Global education
thinktank

Established in

2013

Global healthcare

initiative and Platform
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Established in

2022

Sustainability policy,
research, and
advocacy hub
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Qatar University: 18 Research Centers

Research Centers (Under VPRGS)

1. Center for Advanced Materials (CAM)

2. Environmental Studies Center (ESC)

3. Central Laboratories Unit (CLU)

4. Laboratory Animal Research Center (LARC) «

5. Biomedical Research Center (BRC)

6. Social and Economic Survey Research Institute (SESRI)

7. Ibn Khaldoon Center for Humanities & Social Sciences

8. Qatar University — Young Scientists Center (QU-YSC)

9. Agricultural Research Station (ARS)

Research Centers (Under CAS) Research Centers (Under CBE)

10. Center for Sustainable Development (CSD) ~ 15. Center for Entrepreneurship (CFE)

11. Gulf Studies Center (GSC) Research Centers (Under LAWC)

Research Centers (Under CENG) 16. Centre for Law & Development (CLD)

12. Kindi Lab for Computing Research (KINDI)
13. Qatar Transportation and Traffic Safety
Center (QTTSC)

14. Gas Processing Center (GPC)

Research Centers (Under CEDU)

17. Educational Research Center (ERC)
18. National Center for Educational
Development (NCED)
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Years of establishment
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2007 College of Pharmacy

m College of Medicine
m College of Health Sciences

m College of Dental Medicme

First batch expecte

m College of Nursmg

1780+ 40%
Students Qatari

Undergraduate 1580+ Graduate 200+ Students

‘.l\.\ “ -
%=% Accreditations
2024-2030 College of Medicine
Full 6-year accreditation by TEPDAD
20142028 Doctor of Pharmacy
rst international program to be awarded full CCAPP
2012-2028 BSc Pharmacy
st international progri: to be awarded ful CCAPP
2006-2030 BSc Biomedical Sciences
Full academic accreditation by NAACLS
2017-2025 BSc Human Nutrition
Full academic accreditation l'/ACEND

® Programs

Graduate Certificates _ 2 m— — Graduate Certificate In Biomedical
— SCIONCEE Laboratory Ma inagoment =

PharmD Doctor of Pharmacy

PhD Health Sciences

QATAR UNIVERSITY

el glndll
HEALTH SECTOR

225+

Admin and Academic staff

350+

Clinical
Affiliates

160+

Faculty

Faculty and Staff Statistics

740+

Publications

120 by Graduate Students
Average 81%

in Q1 and Q2 in international
journals

23 Among Global Top
R Tl  2% highly cited
[FTLA researchers in 2023

Eamned in research funding
between 2021 and 2024

Strategic Partnerships

National Regional International

30 | 24 @ 56
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Hamad Medical Corporation - Hospitals

1957: Rumailah Hospital
1982: Hamad General Hospital
1988: Women'’s Hospital

2004: National Center for Cancer Care & Research
2005: Al Khor Hospital

2011: Heart Hospital

2012: The Cuban Hospital

2012: Al Wakra Hospital

2016: Communicable Diseases Center
2017: Qatar Rehabilitation Institute

2017: Ambulatory care Center

2017: Women’s Wellness & Research Center
2018: Hazm Mebaireek General Hospital
2020: Mesaieed Hospital

2020: Ras Laffan Hospital

2022: Aisha Bint Hamad Al Attiyah Hospital
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Al Khor Hospital
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Hamad General Hospital
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Home Resources Programs

Innovation
Alchemist Doha

Knowledge Transfer Partnership Qatar (KTP-Q)
Industry Innovation Challenge (IIC)

Technology Development Grant (TDG)

Qatar Open Innovation (QOI)

J_b_b ' l I I I : ) o Qatar Spain Innovation Program (QASIP)
u q : l I l Capability Building Program
Corporate Innovation Leaders
w I Product Management for SMEs
q Government Innovation Leaders Program
j ' 5 l ' u I q Technology Innovation Training Program
-

Grant Funding in Precision Medicine: $100 Million

Conference and Workshop Sponsorship Program (CWSP)

Dlan ~and

Path to Precision Medicine Program: $30 M

Scientific Research
Academic Research Grant (ARG)

Academia-Industry Cooperation Call (AICC)
Climate Change and Environment Call (CCEC)
Economic Sustainability Call (ESC)

Food Security Call [FSC)

Modernizing Charitable Sector Call (MCSC)
Path Towards Precision Medicine (PPM)

Pathways Toward Prosperity (PTP)

Talent Development
Displaced Arab Researcher [DAR)

Graduate Student Research Award (GSRA)
Undergraduate Research Experience Program (UREP)

Highschool Research Experience Program (HSREP)

Tarhnalaaia

Hilal Lashuel, February 2", 2025, KFAS/NAMSE
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Over the years, Qatar's R&D workforce and research productivity has shown
growth in both the quantity and quality of their scientific outputs

1.1

1163

768
i i i

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

2010 2011

mmm Publications

Qatar publications 2010-2023

1.7 1.7

3965 3987

3249
2631
1821 i

mmmm Documents in JIF Journals

1.6
1.5

1.4

4837
4177
6
5

4802

2022 2023

=== Category Normalized Citation Impact

1.8

3 MEDICAL AND HEALTH SCIENCES
18,938 Web of Science Documents

Box size indicates number of Web of Science Docurments

Source: QRDIC Council Calrivate Incites Analytics. InCites dataset updated 2024-01-25. Includes Web of Science content indexed through 2023-12-31.

2ENGINEERING AND TECHNOLOGY
17,201 Web of Science Documents

3.02 Clinical medicine
11,063 Web of Science Documents

202 Electrical engingering, ..
7,303 Web of Science Documents

102 Computer and information....

5,999 Web of Science Documents

5SOCIAL SCIENCES
5,887 Web of Science Documents

3.03 Health sciences
5,359 Web of Science Documents

104 Chemical ...
5078 Webof ..

3.01 Basic medicine
3641 Webof ..

105Earthand....
3049 Webo .

The top 3 fields in terms of research output were Natural Sciences,
Medical & Health Sciences and Engineering & Technology

106 Biological...| 1.03 Physical ... [ 207 ..

4009Webof... |3320Webof...

2.110ther... | 5.02...
D20WED 2007 Web...

200Chl... | 206...
1,090 Web of...
101

93...

1,079 Webof... -
507 Social...
1,055 Web of...

Hilal Lashuel, February 2", 2025, KFAS/NAMSE



x.x b qararmabank . . . .
Pl A national project built on “7 Pillars”
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Member of Gatar Foundation

Qatar launches genome project

PUBLISHED ON DECEMBER 11, 2013 | 02:55 AM
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Vision =
“Positioning Qatar as a pioneer in the implementation of advanced personalized
healthcare”.
Mission:

“Through innovation and integration of genomic and other ‘omics’ technologies into
medical and research practices, Qatar seeks to improve population healthcare and
contribute to a knowledge-based economy”.
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Lty oo ﬁ QATAR GENOME
43,000 Participants
18,700 Participants 33,000 Genomes
10,000 Genomes Cystis Fibrosis Cohort (CF omics)
Qatar Biobank Population 4000 Participants Qatar Birth Cohort (QBIiC) Censtic Fragilelfracture Cohort(CRE)
Based Cohort study First Genome sequenced

Covid 19 Biorepository Population Scale

IR SR 2025
MRI Screening

Qatar Cardiovascular Bio Cohort (QC BIO) 45,000 Participants

40,000 Genomes

1246 MRI Participants

Qatar Tissue Biobank Multiple Sclerosis Cohort (MS)
Linking Biobank to medical records

E

Qatar Genome Program
vision announced

Hilal Lashuel, February 2"9, 2025, KFAS/NAMSE



E c O SySt e m Of HEALTHCARE PROVIDERS
Synergy e

Corporation
* Sidra

INTERNATIONAL
PARTNERS

\ COMMUNITY

¢ General population

¢ Patients

¢ Vulnerable population i.e., pregnant women, minors
¢ Community Advisory Group (CAG)

\
T

¢ BBMRI-ERIC (Europe)

e ISBER (US/ Global)

* ESBB (Europe/Middle East/Africa)
e GA4GH (US/ Global)

e TIHCC (Global)

* G2MC (US/ Global)
* PPP (UK)

GOVERNMENTAL
AUTHORITIES

RESEARCH

* Qatar Biobank population cohort study
* Qatar Biobank Research platform
¢ Qatar Genome Research Consortium
(130 researchers)
¢ Disease Genomic Database

¢ Ministry of Public

9,

Health — —
e Ministry of v v ¢ International Consortia (HGI, GBMI,
Education adaall annldl &le ] ybs agoo GenCost, other)

Qatar Precision Health Institute
. b0,
Member of Qatar Foundation

FUNDING AGENCIES

* Qatar Research
Development and
Innovation Council

* International Funding
Agencies

ACADEMIA

* Qatar University

* Weill Cornell Medical College -
Qatar

* Hamad Bin Khalifa University

* Carnegie Mellon University

e Texas A&M University Qatar

wbu

L

EDUCATION

* PUE —

INDUSTRY

¢ DNA museum

* Genome Heroes Edutainment App ¢ Illumina
e K-12 student education ¢ Thermo Fisher Scientific
e Student internships ¢ Applied Biosystems

e Teacher/student educational programs

Hilal Lashuel, February 2", 2025, KFAS/NAMSE



Precision Health Ecosystem in Qatar

-

N\

Qatar Foundation

cas 1ol DIKC

HAMAD BIN KHALIFA
UNIVERSITY

s e
Member of Qatar Foundation

College of Health and Life

Sciences

» Faculty research and
collaboration

» Capacity development

Qatar Computing Research

Institute

* Bioinformatics and Al-driven
healthcare research

Qatar Biomedical Research

Institute

* Research neurology, diabetes,
and cancer

» State-wide centralized proteomic
services

College of Science and
Engineering
* Capacity building in Al

& healthcare information system

College of Islamic Studies:

» Research on Islamic bioethics,
policy advocacy, thought
leadership, outreach

QPHI

e Infrastructure & Coordination

Qatar Genome Project /Qatar Biobank
*  Omics & Sample repositories and
project coordination.

Deep
phenotyping

Al applications to PH

and wellness
PH human
building

QP&

aagaall apnll dleyl

Qatar Predsion Heilﬂ1 Inslltube
sk grn e
p i

=0 Weill Cornell
(”) Medicine-Qatar

multiomics

capacity

Commercialization

knowhow

Y4

a0 Fon

Healthcare System

PRRDTPRRIPTIIRN Y

Ministry of Public Health
St ol Qs + o G

* Regulatory and ethical oversight

» E-health Hub project & access to clinical records

» National IRB for research governance
» Policies and quality assurance standards

whllé)aun
\ ‘» Sidra Medicine

AWMSH

G aleefies Ll kel
World Innovation Summi tfor Nea\m

* Healthcare
policy

AN

Translate precision health research into clinical care
Serve QGP and national genetic sequencing needs
Focus on rare diseases and pediatric conditions

Deliver cellular therapies including CART treatments for pediatric conditions

GHASI Lol JuLal
Qatar Red Crescent

Research on specific
cardiovascular issues
from a 20K sample

cohort and biobank of
East Asian workers in
partnership  with  Anti-
Doping Laboratory Qatar

| bl 3 o~ dwwg o

Hamad Medlcal Corporation

CH G192 @alal-Gan

» Central Laboratory Services with whole in-house exome
sequencing of patients for diagnostic purposes
* New precision medicine facility delivering mainly cancer

care

*  Women’s Wellness Research Center creating precision
medicine laboratory with long-read sequencing and a

bio-repository

ASPETAR
Ll

Research genetic causes
of injuries in elite
athletes, especially ACL
injury in female athletes
(6x incidence)

’ 'cu.lq.\ll Auaunll dyle )l Guunwéo

PRIMARY HEALTH CARE CORPORATION

Pilot programs to enable
SMART health clinics

Use genetic analysis for
preventative health and
wellness plans for patients

Other
Entities

L;Um

OATAR UNIVERSITY

Significant user of the QBB data

Research and train genetic counselors
Focus on viral genetics within the Biological

Research Center

L T

106 Cilhiriol

‘ .‘ y Anti Doping
" Lab Qatar

Long-read sequencing facility provided by

QGP used for pathogen sequencing

* Research into

characteristics of elite athletes

including omics

26

Hilal Lashuel, February 2", 2025, KFAS/NAMSE



Research Core Platforms
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Sidra Medicine
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Clinical Genomics Laboratories Omics Core Facility Infrastructure Services =
Whole Genome Sequencing Automated DNA/RNA extraction =
Whole Exom Sequencing PacBio long-read sequencing Software Development Services
Whole Transcriptome Sequencing Bionano Optical Mapping
Small RNA sequencing Sanger Sequencing Data Management Services
Single cell Sequencing Array Genotyping and
Methylation Nanostring nCounter
Genomic Data Science Group
Zebrafish Core Facility

National Genome Sequencing Facility

Research Core Services

We provide children and women with outstanding tertiary
healthcare services in an innovative and ultramodern facility

Hilal Lashuel, February 24, 2025, KFAS/NAMSE
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Efiwe Ky fomeliy Service Proticinics Sarvice Proteomics Service specially designed to promote healing. We collaborate with
i i i i imension SomaScan assa i imension SomaScan assa . z = - o ’
D o T O e el Y Miltar b 1o ! academic partners, leading research institutions and Qatar’s
Nanoparticle Tracking Analysis Phenotypic Custom multiplexed Immunoassays Custom multiplexed Immunoassays N . .
Analysis of microvesides pratytcnl Chamistry o 12k Sk health sector to train students and staff. We will deliver
Sperm DNA Fra Chem - R 4

Mtplexed seroogical assays (COVID-19) Untargeted analysis of ipidome Bone Marrow Transplant leading clinical and translational research of value to the

Untargeted analysis of metabolome Hematopoieitic Stem Cell Transplant .

il R Serviins Quantification of short-chain fatty acids Cell Therapy population of Qatar and the world.

;vanced confoca_l ) Zeis L Q:gntlfi‘lcabor;‘?rfa:;tju fr: tedécr:r:jc;nounsamrated g:gneeneraﬁvzy Medicine Production
;il&aﬁ:ﬁ g?lg il-ln;/:gicneg“ i auamfrc:gz of aminou;:ids. Cord Blood banking

Super resolution Imaging (AiryScan/Fast AiryScan) Simultaneous quantification of elements by
I ASFR Canhira Mirrndicsactinn ICP-0QQ - under development



Translational Research Programs

Programs Gold Standard Cohorts

(Disease oriented) (Disease specific) Blitcostines: O

Autism Diagnostic Platforms

Epilepsy
Neuromuscular

Clinical Trials =2

Personalized Therapies
Pediatric Solid Tumors

Leukemia

Childhood Diabetes
Inborn Errors of Metabolism

Metabolic
Disorders

LRk

Immune Deficiencies
Inflammatory Bowel Disease

Hilal Lashuel, February 2", 2025, KFAS/NAMSE

Craniofacial disorders

Conpenital Str.uctural Congenital heart disease
Malformations
: Infertility ) 1183
Reproductive & ; Pre-term birth \§ \) Sidra Medicine

Perinatal Disorders - ¥ Gestational Diabetes




Our Collective Challenge?

How can investments in education and R&D infrastructure be transformed
into a thriving innovation ecosystem that fosters startups, attracts foreign
investment, and drives economic growth and societal impact?

Can we do it alone?
No

Hilal Lashuel, February 2", 2025, KFAS/NAMSE



The road least traveled in our region

From Genes to mechanisms, novel
targets/pathways, and novel therapies

Validating and translating biomarker discoveries
to new diagnostics

Developing novel biomarkers

Our Top Priority: LOCALIZING DISCOVERIES and INNOVATIONS:

Building a Strong Translational Pipeline and a Foundation for
Technology Transfer, Innovations and Startups

Hilal Lashuel, February 2", 2025, KFAS/NAMSE



Our Precision Health Priorities

* Accelerating PM/PH clinical implementation

 Building an Entrepreneurship and Startup Ecosystem
to Drive Innovation in Precision Health

* Industry engagement and partnerships

Attract International Funding
"Yes, We Can!

Funding follows those who tackle the hardest
scientific questions and address critical unmet
needs.

Hilal Lashuel, February 2", 2025, KFAS/NAMSE




What is missing/next?

Inject new funding into the system to drives progress, fuels
Innovation, and ensures sustainable growth

Build Critical Mass
Invest in Innovation/Science Parks/Incubators

Address regulatory gaps
Incentivize and promote industry engaement and partnerships (e.g.,
clinical trials/drug discovery)

Hilal Lashuel, February 2", 2025, KFAS/NAMSE



Building local synergies and fostering collaborations within
a coordinated ecosystem is an essential foundation for
impactful international partnerships

QF Precision Health

Strategic alignment Thematic Executive

* Integration Committee
* Consolidating our efforts Qatar National Precision
Health Executive
" |[nvestment and Research e iEE

=" Regional and Global visibility

* We are stronger and more impactful as a unified and

Integrated ecosystem than isolated institutions.




Redefining and Rethinking Global Collaborations

International Partnerships foster mutual learning and
create synergies that amplify impact.

Redefining Collaborations
Focusing on niche areas and unique challenges and opportunities that
are specific to the region with the aim of global impact.
Prioritizing areas that align with our priorities, investments and strategic
goals

Rethinking Collaborations
« Shifting focus from capacity building to co-creation and co-innovation
* Focus on attracting international funding to support local research
Focus on collaborations that push boundaries and define the future innovation
landscape and opportunities

Hilal Lashuel, February 2", 2025, KFAS/NAMSE



Regional Collaborations: Leveraging our

strengths
Small populations
Integrated healthcare systems
Distinct genetic lineages
Understudied Populations
Arab countries are genetic treasure troves, offering unique
opportunities to uncover disease causes and pioneer solutions for
rare conditions.
Greater prevalence of recessive genetic disorders, providing
valuable insights into the genetic underpinnings of diseases.
EM/HRs
Similar language and culture
Proximity

Hilal Lashuel, February 2", 2025, KFAS/NAMSE
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Insights into Saudi Arabia’s Research
and Innovation Ecosystem

Full Study




® Canada, 3408

@ United Statss, 9,700 ® ltaly, 2,339

United Kingdom, 5,385
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Figure 36: Top 10 collaborating countries with S:
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® Malaysia, 2,614

@ Australia, 2,957

Lnited States
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HAustralia
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Figure 35: Top 20 collaborating countries with Saudi Arabia in the area Health and Wellness in the period
2014-2023

United Kingdom, 21,024
e China, 30,513 [ South Korea, 11,612

Pakistan, 37,794 - .

2] .lndi-, 38,974

Egypt, 60,824

® Malaysia, 15,838

® Australia, 11,908

Figure 14: Top 10 collaborating countries with Saudi Arabia in the pericd 20142023

Hilal Lashuel, February 24, 2025, KFAS/NAMSE



Shaping the Future of Precision Health in the Middle East:

The Case for Competitive Collaboration

njos/os

Gulf states should work together on
research

Weill Cornell Medical College in Qatar's Education City, was the first American medical school established overseas Copyright:
Flickr/Vobios

By: Wael K. Al-Delaimy and Hilal A. = 2
Lashuel

A regional strategy and a focus on capacity building would strengthen Gulf
investments in S&T, say Wael K. Al-Delaimy and Hilal A. Lashuel.

@ We and many fellow Arab scientists have been following the development of ambitious
@ research and education projects in Gulf countries with great interest.

Healthy scientific research competitiveness would still ensure different countries have a
leading edge in particular scientific areas. Something similar happens in the United States,
for instance, between Harvard University and the Massachusetts Institute of Technology
(MIT). Located in the same city, they compete with each other and have their own unique
research profile and reputation. Yet their scientists and institutions collaborate, building on
their respective strengths and synergies. Examples of their joint initiatives include The Broad
Institute of MIT and Harvard, and The Harvard-MIT Division of Health Sciences and
Technology.

Developing a regional strategy

Gulf states should establish joint committees to coordinate and develop initiatives that
enhance national capabilities and regional competitiveness in science and technology. They
could help put the region on the global research map by identifying economically important
and regionally relevant research areas to focus on.

Harnessing Competition for Collective Success

Hilal Lashuel, February 2", 2025, KFAS/NAMSE



The Case for Competitive Collaboration:

Leveraging healthy competition to foster innovation while collaborating on shared goals.

Benefits

Shared resources, accelerated progress, and mutual learning.
Pooling resources and expertise
Accelerating data generation and analysis
Bridging knowledge and infrastructure gaps
Enhancing policy development and regulatory alignment

How?
Cross-boarder initiatives in PH
Regional consortia and data-sharing platforms
Coordinated training programs
Funding mechanisms that encourage collaborations
Harmonizing regulatory frameworks and data-sharing policies

Hilal Lashuel, February 2", 2025, KFAS/NAMSE



Precision Health: Opportunities

Preventive Health and Wellness
Integration of social, health and molecular determinants of health ((genomic,

transcriptomic, proteomic, metabolomic, etc)
Integration of multi-omics data with clinical and wearable data.

Patient-Centered Care and Decision Support

Bringing precision health to homes:Integration into daily life, Remote Diagnostics,
Wearable and Remote Monitoring, Predictive models, Portable Imaging Devices with Al
Pioneering affordable innovations in precision health is essential to ensure equitable
access and empower individuals to take responsiblility for their health.

Empowering individuals to take control of their health through effective integration of
wareables, Al and machine learning into healthcare and wellness and bringing preventive

care to the patients enviroment and daily routines.

Training programs for researchers, clinicians, and data scientists in precision health.
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