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Sustainability

NQCP
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UNIVERSITY OF
COPENHAGEN

JCNI

DANISH
CENTRE FOR
Al INNOVATION

Novo Nordisk Foundation Quantum
ComputingProgramme

Mission is to develop a functional
guantum computer and quantum
technologies to solve grand challenges
within the life sciences.

Quantum Sensing Lab Copenhagen

Vision is to accelerate quantum
technologies within medical
diagnostics and healthcare

Danish Centre for Al innovation

Accelerate research and innovation
within pharmaceuticals, biotechnology,
healthcare solutions, the green
transition, and quantum computing



Introduction
The Cleveland Clinic

£ Cleveland Clinic =t

Caringfor Life.

Researchingpr health. Quantumcleveland Clinic was ranked
No. 2 in the world among smart hospitals

Educatinghose who serve.
Tech-forward initiatives include:

AThe world"s first quantum c
healthcare research

A Al tools for clinical documentation, sepsis
detection, and clinical trial matching

A Educational partnerships to train future leaders in
guantum computing and data science

Learn more here
novo nordisk foundation E: Cleveland Clinic https://www.lerner.ccf.org/about/ 4
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P 1O n.eer 1N Foundations
med|CaI & Medical
Innovations

breakthroughs
and technology
Innovation

Molecular, Cardiac
& Cancer Discoveries

Advanced
Therapeutics &
Technology

novo nordisk foundation E: Cleveland Clinic

1921 Founded
1950s Artificial kidney & heartlung machines (Dr. Kolff)
1957 Angiotensin Il synthesized (Dr. Bumpus)

1960s Diet-heart link & renal vascular surgery (Drs. Page, Dunstan)

1990 Myotrophin & heart failure link (Dr. Sen)
2000 Molecularmarkers thyroid cancer (Drs. Eng and Teresi)
2010 Preventive breast cancer vaccine (Dr. Tuohy)

2013 Atherosclerosis & prostate cancer gene insights (Drs. Plow, Shatrifi)

2017 3-D HoloLens imaging for face transplant (Dr. Papay and West )
2018 Prosthetic sensation & new MS subtype (Drs. Marasco, Trapp)
2024 Quantum computing predicts protein structures & biochemical reactions

2025 Quantum Innovation Catalyzer &I-driven molecular simulations



Advancing Research Through Innovation and Technology Transfe

Cleveland Clinic Innovations

Engagement «—— Assessment «— Technology «— Sales/Part

[ | Development
IDF Qualification Go/No-Go Committee

Licensing «<—— NewCo

Caregiver/Inventor

|deation Translation Comm
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Emerging discoveries and Technology transfer

Research partnership investigates What is diffusion MRI: how advanced
how wearable, Al-driven digital health cardiac imaging can benefit care,
monitoring can improve infant health research

Researchers and clinicians collaborate to Dr. Christopher Nguyen discusses current
develop wearables and Al technology for challenges in heart screening and imaging,
infants with congenital heart disease. and how he’s overcoming them by

advancing cardiac MRI.

Cleveland Clinic successfully applies
unsupervised machine learning for
patient subtyping

Researchers investigate machine learning
models’ ability to analyze electronic health
records for patterns in disease
development.

Read more at Lernddews:https://www.lerner.ccf.ora/news

novo nordisk foundation

E] Cleveland Clinic
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Propel the career development of eardgtage researchers

Grant period Cleveland Clinic

3 years

Incl. optional return phase of 1

year Any non-profit research

organisationn Denmark
Amount per grant

Up to DKK 3.6m over 3 years

(aprox. UDS 562k over 3 years) A non-profit research

organisationn Denmark

novo nordisk foundation E: Cleveland Clinic



rant overview

Quantum
Al Biomedical Frontiers

Fellowship

e

b

Propel the career developmet of Projects le eragll:quantum Earlystae researcher who: Every year:
early-stage researchers by: technologies and Al (examples): A Is maximum 5 years from having A Closes 29 January 2026
A Accelerate research experience, A Enhanced diagnostic precision obtained a PhD

training, and knowledge A Innovative drug discovery A Is expected to finish the PhD
A Extend the scientific network A Optimisationof clinical trials before start of the grant
A Foster scientific independence A Personalisedmedicine A Has an education in medicine,
A Facilitate collaborations development natural and technical sciences,

between Denmark and biomedicine or biotechnology

Cleveland Clinic Optional: A Has significant association to

Industrial placement for & months Denmark or Cleveland Clinic

novo nordisk foundation E: Cleveland Clinic



Budget

Allowable Expenses

SY-1E10Y

AOwn salary

Dissemination, training, education

ATravel

A Conference participation
APublication costs
ARelocation expenses
AHealth insurance (if relevant)

novo nordisk foundation

E: Cleveland Clinic

Operation

AOperating costs
AEquipment
ABench fee

Administration

AProject Supplement at Danish universities
ADirect administrative expenses at Danish hospitals
ADirect administrative expenses at Cleveland Clinic

10



Cleveland Clini@ Denmark

Faculty
Research
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Carl Saab, PhD, MS, MA (hon)

Staff
Founder and Scientific Director, Cleveland Clinic Consortium for Pain

Lead Innovation Digital Health

Email: saabc@ccf.org
Location: Cleveland Clinic Main Campus

¥ 7 Cleveland Clinic

Research

Research

Research in my lab is focused on Translational Team Science, /.e. basic and clinical research with direct relevance
to patient care. Our team of scientists, clinicians and computer engineers work collaboratively towards solving
urgent and high priority healthcare challenges in the areas of pain, neurology, sleep and mental health, leveraging
our knowledge in fundamental neuroscience, digital technology, artificial intelligence and quantum computing



Cleveland Clinic

Lerner Research Institute

Quantum Frontier of the Human Brain

Postdoctoral Fellowship at the Saab Lab at the Cleveland Clinic in
translational neuroscience and quantum computing.

Current knowledge Challenge Breakthrough discoveries

Brain activity can be forcasted The brain's complexity and Quantum computing can enable richer
using conventional deep stochasticity presents opportunities representations of dynamic brain
learning but only for short time for innovation in computational networks, revealing predictive patterns
Intervals (<1sec). approaches for real-time applications Invisible to classical computing.

of brain-machine interface.

As a postdoctoral fellow, you will:

E Explore a New Frontier: Be amongthe first to design and build a
hybrid quantum-classical model specifically for EEGforecasting.

E Utilize Unique Resources: Train your models on large-scale
clinical EEGdatasets with privileged accessto
|BM Quantum hardware.

E Publish Foundational Science: Join our highly collaborative,
multi -disciplinary team and make a seminal contribution to the
emerging field of quantum neuroscience.
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Aldona llona Mzyk PhD

Assistant Professor

From the group of Kirstine Bet§grensen
Department of Health Technology
Technical University of Denmark

Email: kibs@dtu.dk

14



Nanodiamond Quantum Sensing at DTU Health Tech
MR by Optics research group
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METHODOLOGY APPLICATIONS

Cardiac fibrosis cellular models
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Quantum-Al Biomedical Frontiers Fellowship Programme 2026




Nanodiamond Quantum Sensing at DTU Health Tech
MR by Optics research group

novo nordisk
foundation

Benefitting people and society

ARISBER
Contact %ONDET G

Kirstine Berg -Sagrensen (kibs@dtu .dk) ¢ 3
INDEPENDENT MARIE CURI OTTO M@ONSTEDS FOND
@ RESEARCH FUND

DENMARK

MACTIONS

Visit webpage

https ://www .healthtech .dtu .dk/research/research -sections/section -
magnetic -resonance/group -magnetic -resonance -by-optics

novo nordisk foundation
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Ignhacio Mata, PhD (he/him)

Assistant Staff
Email: matai@ccf.org
Location: Cleveland Clinic Main Campus

CIMER Trained Mentor
2024/2025

L 3 Cleveland Clinic ©©0

Research

Research

Every person inherits information (genes) from their parentis that determines characteristics like height, eye and
hair color or skin tone. But these genes also carry information that can protect or increase our chances of
developing certain diseases. Dr. Mata's lab is working toward identifying and understanding the genes that play a
role in those diseases that affect the brain (neurological disorders). These include the very well-known Parkinson's
disease (PD), but also other, less common, disorders, such as a form of PD that presents with severe cognitive
problems/dementia (PDD) and another type of dementia called Dementia with Lewy Bodies (DLB). Identifying
these genes is very important as they represent candidates for novel therapies that can help treat these disorders.
Dr. Mata's lab tries to include patients from all ethnicities in its studies, and is privileged to coordinate the Latin
American Research consortium on the Genetics of PD (LARGE-PD). This consortium is trying to understand if
these genetic factors are the same between populations or specific to certain populations. Study of patients from
all genetic backgrounds will be a key factor in developing genetic-based, personalized treatments. Learn more on
the Research tab.



The Mata Lab: Understanding the causes of neurological disorders in ALL

populations
_ _ V Disease progression (e I§%\Y
To achieve this, we use and analyze data such as: V  Subtype clustering  |————
A Clinical V  Medication response
A Environmental Machine Learning V  Side effects  iousmitermpsmoviammoas
A Life -style One of our current ML projects:

A Genetics

S E @03

We have clinical, environmental, and genetic data
from more than six thousand people  with

Machine-learning model for
predicting levodopa-
induced dyskinesia in a
large cohort of Latinos with

Par ki nsonos

Parkinsonoés and heal t|omrShsaiilyc

DATA ALGORITHM S
Mata Lab m"g"’ ll'l L(ch"oloslst)

Some of our previous findings:
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nature genetics

Article https://dol.org/10103!

Multi-ancestry genome-wideassociation
meta-analysis of Parkinson’s disease

Quantum 1 Al integration could
advance our research by
accelerating data analysis, revealing
novel patterns, and identifying
relevant mechanisms and
associated factors I n P
. : U
disease and other neurological
conditions
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Sarang Dalal, PhD

Professor

Department of Clinical Medicine

Center of Functionally Integrative Neuroscience
Email: sarang@cfin.au.dk
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Optically pumped magnetometers for measuring brain activity
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Vijay Krishna, PhD

Associate Staff
Email: krishnv2@ccf.org
Location: Cleveland Clinic Main Campus

CIMER Trained Mentor
2024/2025

Research

Our lab is developing nexi-generation nanotechnology-based solutions for various healthcare challenges. We
believe in proactive healthcare preventing future patients. The major research projects include 7) safe and
effective UV absorbers for preventing skin cancers and melanoma; 2) enzyme-mimicking nanomaterials for
extending healthspan; 3) novel metallic nanocomposites for antimicrobial coatings on devices; 4) nanoparticle-
based minimally-invasive approach for kidney stone treatment; 5) non-invasive tumor destruction with photonic
nanomaterials for in situ cancer vaccination; and 6) photocatalytic antimicrobial agents to prevent transmission of
infection from surfaces;. Our lab also uses computational chemistry on high-performance computer and quantum
computer to understand the light-molecule interactions and catalysis.

¥ 3 Cleveland Clinic

Research




Novel Solutions to Healthcare Challenges:
Experimental and Coomputational Quantum Chemistry

Multi-reference
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SDU~

University of
Southern Denmark

novo nordisk foundation E: Cleveland Clinic

Rahman PeimankafPhD
Assoclate Professor

SDU Health Informatics and Technology
Email: abpe@mmmi.sdu.dk
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AIM-ECG: AlDriven Electrocardiography for Early Detection & Management of
Occlusion Ml

The Problem

\_

80,000+Danes callEMSyearly ar
chest pain; ~8,000diagnosed
with acute MI [1].

TEMI / NSTEMI triage misses tq
30% of OMI and gives.5135%
false positives.

ECG misplacementand artifacts
cause frequent misdiagnosis an
treatment delays.

——

J

1] Ahmed, Sughra, et al. "Prehospital management and outcomes of patients calling with chest pain as the main complaimternational JOIL.Lnal of Emergency Medicin&7.1 (2024): 158.

(Al-powered ECG interpretation

Our Solution

Al

I=>

pipeline trained on the Danish

Nationwide ECG Cohort>11.9

million ECGs; 2.48 million patients;

20-year follow-up) [2].

A Detect artifacts & electrode
misplacement (Al quality

control)
A Predict occlusion vs
non-occlusion MI using
A Feasibility testing with reattime
Integration
\ J

)

Impact & Significnce

Rahman Peimankar
Associate Professor
SDU Health Informatics and Technology
abpe@mmmi.sdu.dk

Research Team

The Danish Nationwide ECG Cohort

12,243,362 standard 12-lead digital ECGs
sampled from all Danish regions from
pre- and in-hospital settings

between 2000 and 2021 \

290,932 ECGs excluded in total:
ECG exclusion criteria:
e Poor quality (flagged as ‘red” by the Marquette 12SL Hookup Advisor): 71,897

o At least one flatline lead: 92,202

e Not standard leads: 26.897
Demographic exclusion « rite fic .

e Invalid CPR number: 97,719

e Missing data on age and sex: 1435

Endpoint exclusion criteria:
e Erroneous registration of death date prior to ECG testing: 782

v )
Pre- and in-hospital distribution @ Age statistics and distribution J @ Sex distribution at first ECG )

e Pre-hospital/ambulance (all ECGs):
n=413,735 (3%)

e In-hospital (all ECGs):
n=11,538,695 (97%)

e Median age (25th-75th percentiles) e Females:
at first ECG: 57 (40-71) years n=1,291,396 (52%)
e Age group 0-17 years (all ECGs): e Males:

n=206,029 (2%)

e Age group 18-60 years (all ECGs):
n=4,248,386 (35%)

e Age group 61-80 years (all ECGs):
n=5,347,483 (45%)

e Age group >80 years (all ECGs):
n=2,150,532 (18%)

n=1,194,591 (48%)

~ 1 IIHVI\JI\.J ] I\J\Jrll\-v\l/

2] Polcwiartek, Christoffer, et al. "The Danismationwide electrocardiogram (ECG)cohort." European Journal oEpidemiology39.3 (2024): 325333.
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Research

Stephanie Schmit, PhD, MPH

Associate Staff
Email: schmits3@ccf.org
Location: Cleveland Clinic Main Campus

CIMER Trained Mentor
2024,/2025

Research

As a cancer epidemiologist, Dr. Schmit’s transdisciplinary research studies the factors that influence colorectal
cancer (CRC) across the continuum from etiology to survivorship at the population level. Combining wet and dry
lab approaches, research in the Schmit lab implements integrative molecular epidemiology methods and
statistical genetic approaches to better understand the roles of germline and somatic genetics, host immune
responses, lifestyle factors, and environmental variables in CRC development and the modulation of disease
progression and outcomes. Her research revolves around 3 major themes: Genetic epidemiology, Tumor-
associated immune responses, and gaps in health outcomes.



The Schmit Lab: Investigating the Genetic and Molecular Epidemiology of Colorectal

Cancer

“upon” “study”

" "

epidemiology

“peopfeﬂ'

The study of the determinants of
disease/health states and their
distribution in human populations

Role of Al

A Analysis of multtmodal data
(e.g., EHR, multomic) to
enhance precision medicine
across populations

A Identification of biomarkers
predictive of response to
Immunotherapy and other
therapies

A Development of riskstratification
tools for early-onset cancer

Practice Patterns and Survival Outcomes of Immunotherapy for

Metastatic Colorectal Cancer

JAMANetw Open
Shahl Bar, WD) Marco Matecc, PHOY: ichard D, Kim, MO

CANCER RESEARCH |

il

N THE SPOTLIGHT

Efforts to Grow Genomic Research in Ancestrally Diverse

and Admixed Populations

Stephanie L. Schmit™, Kristen Purrington™®, and Jane C. Figueiredo®

DA

Genomics

Clinical Outcomes

Treatment

Modifiable
risk factors

Latino
Colorectal
Cancer
Consortium

G
-

-

Transcriptomics

.

Immune phenotyping

Microenvironment

Tumor biology

Research Letter

Novel Hot and Cold Spots of Young-Onset
Colorectal Cancer Mortality in United States

Counties

Gastroenterology
R. Blake Buchalter 2 &, Suneel D. Kamath, Kanika G. Mair, David Liska, Alok A. Khorana,

Stephanie L. Schmit

Differences in tumor-associated T-cell receptor

repertoires between early-onset and average-onset
colorectal cancer Journal of the National Cancer Institute

Ya-Yu Tsai, PhD, MS, Kanika G. Nair, MD,*? Shimeoli V. Barot, MD,® Shao Xiang, MD,* Suneel Kamath, MD, 235 Marilena Melas, PhD,”
Christopher P. Walker, BS? Ra@hvendra M. Srivastava, PhD,” Nicole Osborne, BS,” Timothy A. Chan, MD, PhD,?

Jonathan B. Mitchem, MD,*!™! JosePh D. Bonner, PhD,® Kevin J. McDonnell, MD, PhD,® Gregory E. Idos, MD, MS,®

Rebeca Sanz-Pamplona, PhD,' 1314155 Joe] K. Greenson, MD,'® Hedy S. Rennert, MPH,"” Gad Rennert (&), MD, PhD, "

Victor Moreno {[§), PhD, %1412 Steghen B. Gruber, MD, FhD,® Alok A. Khorana, MD,**® David Liska, MD,>'™*

Stephanie L. Schmit (&), PhD, MPH'™ *

Cancer Research

Colorectal Tumors in Diverse Patient Populations Feature a
Spectrum of Somatic Mutational Profiles ©

Marco Matejcic °; Jamie K. Teer ''; Hannah J. Hoehn &; Diana B. Diaz '*; Kritika Shankar °*; Jun Gong &'; MNathalie T. Nguyen @ ;
Nicole C. Lorofia ' ; Domenico Coppola 2 Clifton G. Fulmer 2; Ozlen Saglam 2 Kun Jiang 2 ; W. Douglas Cress ;

Teresita Mufioz-Antonia ©2; [dhaliz Flores ' Edna R. Gordian ' ; José A Oliveras Torres '; Seth [. Felder 02 Julian Sanchez 0
Jason B. Fleming “=; Erin M. Siegel '='; Jennifer A. Freedman ='; Julie Dufil = ; Mariana C. Stern = ; Brooke L. Fridley = ;

Jane C. Figueiredo &5 ' ; Stephanie L. Schmit &
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ChristofferLaustsenDr. Med., Phd

Professor

Department of Clinical Medicine The MR
Research Centre

Emall: cl@clin.au.dk
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