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Agenda

= Why Quantum Life Science?

= Where?

= How?
- Examples of our Quantum Life Science projects
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Background - why QLS?

Quantum Mechanics as the
Operating System of
Nature

Highly relevant for
understanding our
molecular biological
Processes

HEALTH PRECISION PRECISION
HEALTH MEDICINE
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Why Quantum Life Science in Sweden?

Domain

Competitive}] expertise in
Health and %3

|
. . ®
Life Sciences ¥

Quantum
Technology
Expertise
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Quantum Life Science World Wide
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Nordic Quantum Life Science
Round Table in Finland, 2023,
Nov 14-15

Nordic Nordic
Quantum Life Science Quantum Life Science
Round Table Round Table
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Fast facts Swedish

QLS Centre

Goal: development of

Quantum Life Science (QLS) applications

Eight QLS projects in Sweden

1. QC and Metagenomics, 2.QC and Protein Folding .
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3. Quantum Chemistry

5. Quantum Sensors now and later
6. Al for Quantum Sensors.

7. Quantum Spectroscopy

Quantum

freauency domain

QLS Centre Leadership

. Anna Martling - Steering Committee

Professor and Dean of KI North at Karolinska Institutet, Senior Consultant at
Karolinska University Hospital

. Ann-Marie Wennberg Larké - Steering Committee

Professor at University of Gothenburg, Hospital Director at Sahlgrenska
University Hospital

. Daniel Lundqvist - Chair Steering Committee

Associate Professor and Director of Centre for Imaging Research (CIR) at
Karolinska Institutet

. Géran Johansson - Steering Committee
Professor at Chalmers, Pl at Wallenberg Center for Quantum Technology
. Magnus Boman - Steering Committee

Professor at KTH, AI@KI Consultant at Karolinska Institutet

Ebba Carbonnier - Director, Swedish Quantum Life Science Centre

4. Quantum Microscopy and Radiology
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8. Cleveland Clinic pre-study
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SE QLS Companies

IR

SpectraCure
Deep Light Vision
Quantum Scopes
SPQR
AstraZeneca

‘Quantum Life Science Centre 2022 2023 2024 2025 2026
Q1 Q2 Q3 Q4] Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q3
Workpackages & Doliverablos Comments tle Name Organization
WP1: QLS Milleu management Executive Director, Head of [ Anders Broo AstraZeneca
m D @ Professor Anders Irbiick Lund university
MD Professor, Director Sahlg Ann-Marie Wennberg L: Sahlgrenska U. Hospit
[Conferences 12 13 14 15 1.6] MD Professor, Dean North  Anna Martling Kland K
Reports 17 18 19 1.10 111 -
Prossssay B et ety Professor Carsten Peterson Lund university
\WP2: Quantum microscopes Associate professor, Directol Daniel Lundqvist K
m Qarmmoroscope z 22 23] Director QLS Centre SE Ebba Carbonnier Swelife and K
uantum microscope 2 24 25 "
Quartum mioroscope 3. 22 23| | Professor Erik Aurell KTH
WP3: Quantum spectroscope Professor, Pl WACQT Goran Johansson WACQT/Chalmers
| System development 31,32 Professor Goran Wendin 'WACQT/Chalmers
Phantom measurements 33 34 35 N
36 37.38| | QLS PhD student Hanna Linn WACQT/Chalmers
WP4: Quantum in-vivo imaging i i
O — = - = Director of R&D sohannes Swartling __ Spectracure
@m Human measurements 44 45 Project Manager Justin Schneiderman  Chalmers/GU
WPS, Quantum Comput falbilo i 48/ | | strategic C Karin Lilja Swelife
 Juamum omputing MD PhD Karin Westin Kland K
Surveys & overview: 5.1 52 53
Proof of conceptprinciple: 54 55 Research scientist Laura Garcia-Alvarez  WACQT/Chalmers
Utiization 56| | Professor Magnus Boman Kl and KTH
AT - Associate professor Martin Rahm WACQT/Chalmers
Reservoirs. 62 63 6.4 cTo Mikael Haglund 1BM
B poraRpan] 68 66 87} | QLS Industrial PhD student Marten Skogh WACQT/AstraZeneca
protocols and health economy ol GV S B Gl p— ——
i = - =5 - = | Heado ata er Sikora eborgs universitef
Evaluation & benchmarking 76 7.7 7.8 79| | |MD Professor Per-Olof Berggren KI
Impact & sustainabili 7.10 Science writer Puni Rajah SAS Institute
WPS: Data Interoperabilty and regulatory aspects Professor Stefan Kroll Lund university
‘economy. EX] 82| -
Reports 83,88 84 85 86 87,8.10( | Professor Val Zwiller KTH
: NBHWOIKS, 89 810 QLS PhD student Vilma Canfjorden Goteborgs universitet



Eight QLS projects in Sweden

1. QC and Metagenomics

[=] DNA sequencing where the
comparison with the database
is computationally heavy.

Maximal information
content:

Existing tools

& Functional
neuroimaging (MEG)

@ Heart function (MCC)

@ spino- and neuro-graphy

= Molecular biology/assays

[=] Several steps in the pipe line,
which is best to focus on?
o Multiple sequence
alignment
o Burrows-Wheeler
transform
o K-mer matching
o SNPcalling
[E Using machine learning as a
first step

New quantum sensors

3. Quantum Chemistry

Towards more accurate
descriptions of molecules

Quantum Computer
™S Accelerating simulations
of the molecular origins
of life (long term)

stability

Qc Reactivity

Compressibility

5. Quantum Sensors now and later

Enabling new paradigms

@ Smaller > higherspatial [ More precise diagnostic
With improved proximity resolution performance at lawer risk
better sensitivity and higher ] |
mproved capabilty > Nomvinvasive -

resolution, precision health better sensitivity and richer invasive- or‘\, m thodt
becomes sccessible n the better sensitivity and
clnie @ Richer information at

B More flexible > broadened radiation dosages than &

range of applications

7. Quantum Spectroscopy

Quantum
structures
engineered in the
frequency domain
enable
demarcation by
lowering the
speed of the
transmitted light
by 5 orders of
magnitude

Data Fvom Chalmer's Qc
r

Chemical bonding

Astrazeneca
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2. QC and Protein Folding o wdm/«-‘wn
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Potential game changer:
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6. Al for Quantum Technology

Understand your
environment:

New instruments: New computers:

effcient analogue

‘With individual photons or
of

for
data output is
even the small

Interpret the dat

merge individual data with
sensor data multimoda

Cleveland Clinic and 1BM Unveil
Landmark 10-Year Partnership to
Accelerate Discovery in
Healthcare and Life Sciences

1BM plans to install its first
private-sector, on premises
quantum computing system in
the U.S. at Cleveland Clinic.
Cleveland Clinic also plans to
receive first, next-generation 1BM
1,000+ qubit quantum system in
the coming years

Cleveland
Clinic

SWElife




Thank you from the Swedish QLS Centre!

Title

Name

Executive Director, Head of [ Anders Broo

Professor

Anders Irback

Organization
AstraZeneca
Lund university

MD Professor, Director Sahlg Ann-Marie Wennberg L: Sahlgrenska U. Hospit

MD Professor, Dean North
Professor

Anna Martling
Carsten Peterson

Associate professor, Directol Daniel Lundqvist

Director QLS Centre SE
Professor

Professor, Pl WACQT
Professor

QLS PhD student

Director of R&D

Project Manager
Strategic Communication
MD PhD

Research scientist
Professor

Associate professor

CTO

QLS Industrial PhD student
Head of GMS Data

MD Professor

Science writer

Professor

Professor

QLS PhD student

Ebba Carbonnier
Erik Aurell

Goran Johansson
Goran Wendin

Hanna Linn
Johannes Swartling
Justin Schneiderman
Karin Lilja

Karin Westin

Laura Garcia-Alvarez
Magnus Boman
Martin Rahm

Mikael Haglund
Marten Skogh

Per Sikora

Per-Olof Berggren
Puni Rajah

Stefan Kroll

Val Zwiller

Vilma Canfjorden

Kl and K

Lund university

Kl

Swelife and KI
KTH
WACQT/Chalmers
WACQT/Chalmers
WACQT/Chalmers
Spectracure
Chalmers/GU
Swelife

Kl and K
WACQT/Chalmers
Kl and KTH
WACQT/Chalmers
IBM
WACQT/AstraZeneca

Goteborgs universitet,

KI

SAS Institute

Lund university

KTH

Goteborgs universitet

CHALMERS

LUND

UNIVERSITY

AstraZeneca

KAROLINSKA

arolinska
nstitutet
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WAC T Wallenberg Centre for
Quantum Technology

SAHLGRENSKA

UNIVERSITETSSJUKHUSET

UNIVERSITET

SWElife
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Ebba Carbonnier, MSc MBA
Director
Quantum Life Science Centre

Karolinska Institutet
+46 730 82 56 54
ebba.carbonnier@ki.se

Portfolio Manager, Swelife
+46 730 82 56 54
ebba.carbonnier@swelife.se
www.swelife.se
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