No. 3 /2024
Center for Molecular Medicine

Page 2-3

New international consortium set to advance Al and multimodal data
integration in personalised cardiovascular medicine

Page 9 Page 11
Award to CMM research spin- Microneedle patch can detect
off AAX Biotech AB early signs of skin cancer

Download this Editor: Magdalena Lindén

newsletter here Layout: Edna Fagerstedt




vance

in pers

/

The CMM groups of Ljubica Matic and UIf
Hedin (Vascular Surgery Group at MMK,
Karolinska Institutet) have teamed up with
20 clinical research centres, universities,
professional associations, SMEs and
non-profit representative organisations of
civil society in a new EU Horizon Europe
project NextGen, aiming to develop the
next generation tools for genome-centric
multimodal data integration in person-
alised cardiovascular medicine.

The EU Horizon “NextGen” project, under the European
Health and Digital Agency (HADEA), is run through a
large international collaboration coordinated by Utrecht
University Medical Center (NL). The project has been
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funded for 4 years with 7.6 MEUR totally, and at Vascu-
lar Surgery Kl the team is led by Ljubica Matic (Principal
Invstigator, PI) and UIf Hedin (co-PlI), who are also group
leaders at CMM.

Personalized medicine is emerging as a crucial strate-
gy for improving treatment of cardiovascular diseases
(CVD), involving tailored, cost-effective approaches for
prevention, diagnosis, monitoring and treatment. To this
end, it is imperative to integrate large amounts of CVD
healthcare and genomic data available, by support from
artificial intelligence (Al), specifically machine learning
(ML) algorithms. However, there are major challenges
to privacy and governance when it comes to integrating
multi-modal data, in addition to diverse standards, dis-
tinct data formats, complexity and volume of data.

NextGen aims to make the most of the Al/ML advance-
ments by bringing various stakeholders together in
developing ways to process large amounts of individual

4

) CMM




CVD data, complying with GDPR rules about how data
is handled, stored and used across collaborators. The
project adopts a privacy-by-design, integrated data
governance and federated learning models to solve
this issue and guarantee secure access to multi-modal
data across multiple jurisdictions, in alignment with
similar initiatives such as the “1+ Million Genomes”, UK
Biobank and the European Health Data Space: “Several
real-world, use-case studies will showcase the effica-
cy of NextGen tools and will be incorporated into the
NextGen Pathfinder framework, comprising five collab-
orating clinical sites. For example, we will jointly work
on refined risk stratification in CVD, prediction of future
adverse events, response to drugs, etc. NextGen, funded
as a flagship EU project, will serve as a self-contained
data ecosystem and a comprehensive proof of concept
for the implementation of AL/ML technologies in per-
sonalised CVD medicine” says the Karolinska Institutet
Pl for this project, associate professor and CMM group
leader Ljubica Matic.

The large NextGen consortium includes also the
Earlham Institute (UK), Wellspan Health (USA), Queen
Mary University of London (UK), Scuola Universitaria
Professionale della Svizzera Italiana (CH), EURECOM
(FR), Gothe Universitat Frankfurt (DE), HUS (Fl), Univer-
sity of Virginia (USA), Technical University Miinich (DE),
European Society of Cardiology (FR), Human Colossus
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Ljubica Matic and UIf Hedin. Photo: Private

Foundation (CH), HL7 International Foundation (BE),
HIRO Microdatacenters B.V. (NL), Drug Information
Association (CH), MyData Global (FI), DPO Associate
Sarl (CH), DataPower Srl (IT), LiKE Healthcare Research
Gmbh (DE), NEBS (BE).

More information on the NextGen project can be found
on the forthcoming website: www.nextgentools.eu

and European Society of Cardiology (ESC) news plat-
form https://www.escardio.org/The-ESC/Press-Office/
Press-releases/heart-patients-set-to-receive-treatment-
tailored-to-their-genetic-and-health-inf
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New CMMers
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Daphne Chen is a master student from the Biomedical
Sciences program at Leiden University in the Nether-
lands, and she has started her internship in Helena Har-
ris’ research group. She will be working on investigating
the juvenile idiopathic arthritis associated neuroinflam-
mation under the supervision of PhD student Xingzhao
Wen.

Merel Sijbranda has started a PhD in Karine Chemin’s
Team. She will work on "Tissue-resident memory T cells
biology in rheumatic diseases”. Merel performed her
master thesis at CMM.

Dr. Henrique Hadad is a new postdoc in the Team of
prof. Ola Nilsson. Dr. Hadad graduated in Dentistry

and pursued a PhD in Oral & Maxillofacial Surgery Sao
Paulo State University, Brazil. Henrique 's expertise lies
in the study of osteonecrosis of the jaw and therapeu-
tic interventions to prevent it. Recently, he completed

a Research Fellowship at the Massachusetts General
Hospital in Boston, USA, where he delved into tissue en-
gineering and cartilage repair, expanding his horizons in
the field. His primary areas of interest encompass bone
and cartilage remodeling, biomaterials, bone grafts, and
bone and cartilage biology.
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New groups moving in

This summer, five new research groups with the focus on lung medicine, are moving to CMM, floor 02 in the L8 build-
ing. The new CMM Group Leaders are Apostolos Bossios, Anders Lindén, Magnus Skdéld, Craig Wheelock and Asa
Wheelock. Their research groups will be presented in upcoming issues of CMM News.

i
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Apostolos Bossios. Anders Lindén Magnus Skéld Craig Wheelock Asa Wheelock

Appointments
New CMM Group Leader

— Volker Lauschke has been appointed new CMM Group
Leader as of April 19t 2024.

Volker Lauschke. Photo: Stefan Zimmerman

New CMM Team Leader

Maurice Michel has been appointed CMM Team Leader
within Michael Sundstrom’s Group as of May 23 2024.

Maurice Michel. Photo: Stefan Zimmerman
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Funding and Grants

Miranda Stiernborg receives a postdoc grant
from the Swedish Research Council

Miranda Stiernborg defended her PhD thesis in March
this year, with CMM Group Leader Catharina Lavebratt
as main supervisor. She has now received a postdoc
grant from the Swedish Research council (Vetenskaps-
radet) consisting of SEK 1,300,000 per year for three
years. During her postdoc she will work on a project ti-
tled “Recurrent urinary tract infections in women despite
antibiotic treatments: Novel tools uncovering microbi-
al-host dynamics.”
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Funding and Grants

CMM researcher Harald Lund is one of the
awardees of this year’s StratNeuro Start-
up Grant which is intended to support
outstanding Neuroscience researchers at
the beginning of their careers. Each fund-
ed project will receive SEK 500,000/year
for a period of two years.

Harald Lund, who belongs to the Department of Physiol-
ogy and Pharmacology, received the start-up grant for a
project titled “Macrophages regulating homeostasis and
breakdown of the blood-nerve barrier”.

In an article published on the Karolinska Institutet web-
site, by communications officer Charlotte Brandt, Harald
Lund described his research as follows:

"Sensory neurons are some of the longest cells in the
body. They have peripheral axons extending into skin,
muscle or bone and central axons innervating the spinal
cord. Their neuronal cell bodies, however, are collected in
dorsal root ganglia (DRG). DRG are peculiar in that they
lack a conventional blood-nerve barrier. They are highly
vascularized, their blood vessels are permeable to blood
proteins and the vasculature is guarded by an active
immune cell network.

| am interested in understanding how the vascular,
immune and neuronal cells interact in the DRG to main-
tain homeostasis. | am also interested in understanding
whether manipulating the blood-DRG barrier can be a
strategy to treat disorders where sensory neurons are
damaged or destroyed. One such example is chemother-
apy-induced peripheral neuropathy.

This grant comes at a critical time point as | am build-
ing up my own research group. It will help me employ a
PhD student that can work on the project. The grant also
means being part of the StratNeuro network which | am
excited about."
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Grants from

Reumatikerforbundet

Reumatikerforbundet allocates over 15 million kronor for research on
rheumatic diseases in 2024. Out of a total of 98 approved projects, 34 are
located at the Karolinska Institutet, of which 16 are at CMM.

Here is a list of the awardees from CMM and their awarded projects

(Swedish titles):

Begum Horuluoglu

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Cellular mekanism av autoimmun
muskelinflammation och utvecklingen
av en musmodell

Bence Rethi

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Autoantikroppar och utveckling av
reumatoid artrit - molekylara mekanis-
mer och nya behandlingsmdjligheter

Caroline Gronwall

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- B-celler och autoantikroppar vid
reumatisk sjukdom - kartldggning av
komplexa interaktioner

Dionysis Nikolopoulos

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Precisionsmedicin vid neuropsykia-
trisk systemisk lupus erythematosus
(PreNeuroLup)

Helena Erlandsson Harris

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Att forsta orsakerna till ledgangsreu-
matism hos barn

Ingrid Lundberg

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Sjukdomsmekanismer och behan-
dlingseffekter vid kronisk reumatisk
muskelinflammation, myosit
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loannis Parodis

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Studier for att optimera anvand-
ningen av biologisk terapi samt
monitorering, behandlingsutfall och
langtidsprognos vid systemisk lupus
erythematosus och lupusnefrit

Jon Lampa

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Kvarstaende smarta och trotthet
trots anti reumatisk behandling, en
epidemiologisk och mekanistisk
kartlaggning vid tidig RA

Karin Lodin

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Biomarkdrer och prognostiskt verk-
tyg for prediktion av klinisk férbéttring
av myosit

Karin Lundberg

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Om uppkomst och funktion av auto-
antikroppar i reumatoid artrit — studier
av en mojlig koppling till mikrober

Karine Chemin

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Hur 6verlever T-celler vid inflamma-
tion? - Metabolisk kartlaggning av
vavnadsinfiltrerande T-celler i reuma-
tiska sjukdomar

Lina Marcela Diaz Gallo Norlén
Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Ett nytt perspektiv att undergrup-
pera systemisk lupus erythematosus
genom att integrera genetik och klinisk
information

Marie Wahren-Herlenius

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Sjégrens syndrom - kliniska och
immunologiska studier

Per-Johan Jakobsson

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Tidig diagnostik och tidig behandling
vid reumatisk sjukdom

Vivianne Malmstrom

Karolinska Institutet, Department of
Medicine, Solna, Division of Rheuma-
tology.

- Lymfocyters betydelse vid inflamma-
torisk reumatisk sjukdom

Lars Alfredsson

Karolinska Institutet, Institute of Envi-
ronmental Medicine/ Department of
Clinical Neuroscience.

- Betydelsen av paverkbara levnads-
vanor/arbetsmiljéfaktorer for ins-
juknande och férlopp av reumatoid
artrit - en studie av levnadsvanors/
arbetsmiljéfaktorers paverkan pa
behandlingsresultat i varden.
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CMMer Daniel Johansson and CEO Maria Knudsen holding the Abbvie Scandinavian Golden Ticket award.

Abbvie Scandinavian Golden
Ticket award to CMM research
spin-off AAX Biotech AB

AWARDS

AAX Biotech AB, a spin-off from
academic research work by Daniel
Johansson and Mats Persson at
CMM:01, recently won the Abbvie
Scandinavian Golden Ticket award
in Lund. AAX Biotech AB develops
proprietary technologies that solve
unmet needs in the development
of next-generation antibody ther-
apeutics. Currently, they offer the
Seqitope™ technology, which is used
to resolve in detail epitope-binding
properties at an early stage, as well
as Opti-mAb™, which is a molecu-
lar stabilization strategy for scFv
antibodies.

Antibodies have followed CMM
Team Leader Mats Persson
throughout his research career.
During these years he has had the
opportunity to experience the devel-
opment of different techniques for
studying them.

“We have worked with cloning and
characterizing human monoclonal
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antibodies in our lab at CMM for
many years, and in one project

we had considerable trouble with
epitope mapping by HDX-MS of
antibodies to a bacterial toxin.

This mass-spectrometry based
method requires protein in a high
concentration, which for certain
proteins can be a huge challenge
for researchers to obtain. So, Daniel
designed a new method based on
mutational scanning and phage dis-
play, which worked surprisingly well
and solved the problems we had
had with the epitope mapping. AAX
Biotech now provides this analysis,
Segqitope, as a fee for service, main-
ly to biopharma companies,” says
Mats Persson

“Similarly, we and many others
have experienced much grief when
working with so called single-chain-
Fv antibodies, a mini-format of the
antibody molecule, since they often
aggregate, are hard to express and
sometimes are unstable. Here we

could also find an invention that has
general application to scFvs regard-
less of clone or species, resulting

in increased expression, higher
stability and that their tendency to
aggregate is abolished. In 2020 we
formed AAX Biotech around these
two inventions, “Seqitope” and “Op-
ti-mAb”, here at CMM. We hope that
winning the Abbvie Scandinavian
Golden Ticket will give additional
traction in promoting our services
and know-how, and lead to new
interactions with the antibody re-
search community in general,” Mats
Persson concludes.

The AbbVie Scandinavia Golden
Ticket is awarded to one early-stage
company developing novel, transfor-
mational therapies for immunology,
oncology, neuroscience, eye care or
aesthetics.
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Publications

CMMers IN BOLD

Aouad K, de Wit M, Elhai M, Be-
navent D, Bertheussen H, Zabalan
C, Primdahl J, Studenic P, Gossec
L. Patient research partner involve-
ment in rheumatology research: a
systematic literature review in-
forming the 2023 updated EULAR
recommendations for the involve-
ment of patient research part-
ners. Ann Rheum Dis. 2024 May 8
doi:10.1136/ard-2024-225567.

Ariceta G, Beck-Nielsen SS, Boot
AM, Brandi ML, Briot K, de Lucas
Collantes C, Emma F, Giannini S,
Haffner D, Keen R, Levtchenko E,
Makitie O, Mughal MZ, Nilsson O,
Schnabel D, Tripto-Shkolnik L, Liu

J, Williams A, Wood S, Zillikens

MC. The International X-Linked
Hypophosphatemia (XLH) Registry:
first interim analysis of baseline
demographic, genetic and clinical
data. Orphanet J Rare Dis. 2023 Sep
27;18(1):304. doi: 10.1186/s13023-
023-02882-4.

Costa A, Martins A, Machado C,
Lundberg E, Nilsson O, Wang F,
Costantini A, Tournis S, Hoppner

J, Grasemann C, Makitie O. PLS3
Mutations in X-Linked Osteoporo-
sis: Clinical and Genetic Features

in Five New Families. Calcif Tissue
Int. 2024 Feb;114(2):157-170. doi:
10.1007/s00223-023-01162-4. Epub
2023 Dec 3.

Goletti D, Al-Abri S, Migliori GB,
Arlehamn CL, Haldar P, Sundling C,
da Costa C, To KW, Martineau AR,
Petersen E, Zumla A, Shan Lee S.
World Tuberculosis Day 2024 theme
"Yes! We can end TB" can be made
a reality through concerted global
efforts that advance detection, diag-
nosis, and treatment of tuberculosis
infection and disease. Int J Infect
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Dis. 2024 Apr;141S:106993. doi:
10.1016/}.ijid.2024.106993. Epub
2024 Mar 7.

Honoré A, Siren H, Vinuesa R,
Chatterjee S, Herlenius E. Deep
recurrent architectures for neonatal
sepsis detection from vital signs
data. In: Ahmed A, Picone J, eds.:
Machine Learning Applications in
Medicine and Biology. Springer Na-
ture Switzerland, 2024:115-149

Kleberg L, Courey-Ghaouzi

AD, Lautenbach MJ, Farnert A,
Sundling C. Regulation of B-cell
function and expression of CD11c,
T-bet, and FcRL5 in response to
different activation signals. Eur J
Immunol. 2024 May 3:e2350736.
doi: 10.1002/€ji.202350736. Online
ahead of print.

Kallenius G, Correia-Neves M,
Sundling C. Diagnostic markers
reflecting dysregulation of the
host response in the transition to
tuberculosis disease. Int J Infect
Dis. 2024 Apr;141S:106984. doi:
10.1016/}.ijid.2024.106984. Epub
2024 Feb 28.

Poursharifi N, Hassanpouramiri

M, Zink A, Ucuncu M, Parlak O.
Transdermal sensing of enzyme
biomarker enabled by chemo-re-
sponsive probe-modified epider-
mal microneedle patch in human
skin tissue. Advanced Material,
online May 11, 2024, doi: 10.1002/
adma.202403758

Ward LM, Hogler W, Glorieux FH,
Portale AA, Whyte MP, Munns CF,
Nilsson O, Simmons JH, Padidela
R, Namba N, Il Cheong H, Sochett
E, Muroya K, Tanaka H, Pitukchee-
wanont P, Gottesman GS, Biggin A,

Perwad F, Chen A, Merritt Il JM, Imel
EA. Burosumab Versus Convention-
al Therapy in Children with X-Linked
Hypophosphatemia: Results of the
Open-Label, Phase 3 Extension Pe-
riod. JBMR Plus, Volume 8, Issue 1,
January 2024, ziad001, https://doi.
org/10.1093/jbmrpl/ziad001.

Steiner G, Verschueren P, Van
Hoovels L, Studenic P, Bossuyt X.
Classification of rheumatoid arthri-
tis: is it time to revise the criteria?
RMD open. 2024 Apr 19; 10(2)
doi:10.1136/rmdopen-2023-003851.

Sundling C, Yman V, Mousavian Z,
Angenendt S, Foroogh F, von Horn
E, Lautenbach MJ, Grunewald J,
Farnert A, Sondén K. Disease-spe-
cific plasma protein profiles in
patients with fever after traveling to
tropical areas. Eur J Immunol. 2024
Apr;54(4):e2350784. doi: 10.1002/
€ji.202350784. Epub 2024 Feb 3.
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Microneedle patch can detect
early signs of skin cancer

PUBLICATION

Researchers at CMM and Karolinska
Institutet have developed a new method
for detecting malignant melanoma. A new
type of patch equipped with micronee-
dles can identify the biomarker tyrosinase
directly in the skin, according to a study
published in Advanced Materials.

The patch is equipped with microneedles that can de-
tect tyrosinase, an enzyme that is an important biomark-
er for malignant melanoma. By measuring the enzyme's
levels directly in the skin, researchers can quickly identi-
fy changes linked to the disease.

“We used human tissue from healthy individuals. By
applying tyrosinase directly to the skin, we were able to
mimic skin cancer,” explains the study's last author Onur
Parlak, CMM Team Leader and Associate Professor at
the Department of Medicine, Solna, Karolinska Institutet,
and continues:

“This is an important advance to improve skin health
monitoring and can also be used to screen other bio-
markers through a simple change in design.”

Malignant melanoma is the most serious form of skin
cancer and the fastest growing cancer. The study shows
that the new patch could be an alternative to current
diagnostic methods, leading to earlier detection and
treatment of malignant melanoma. The researchers
hope their work will help reduce the number of proce-
dures and improve patients' quality of life.

PUBLICATION: Poursharifi N, Hassanpouramiri M, Zink A, Ucuncu M,
Parlak O. Transdermal sensing of enzyme biomarker enabled by che-
mo-responsive probe-modified epidermal microneedle patch in human
skin tissue. Advanced Material, online May 11, 2024, doi: 10.1002/
adma.202403758
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Onur Parlak. Photo: Magdalena Lindén

“Our method is less invasive and has the potential to
provide faster and more reliable results compared to
traditional biopsies,” says Onur Parlak:

“Our goal is to continue developing and improving this
technique to offer more accurate and painless diagnos-
tics”, concludes Onur Parlak.

See the study for how it was funded and possible con-
flicts of interest.
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CMM Events and Outreach

Andy Feinberg speaks about non-Mendelian inheritance
of DNA methylation patterns

H H On June 14%, CMM arranged the first event within the
L C M M Sem Inar Serles new CMM Seminar Series format.

The invited speaker, Andrew (Andy) Feinberg, Bloomberg
Distinguished Professor at Johns Hopkins University,

is a pioneer in the field of epigenetics in general, and

he is considered the founder of the field of cancer
epigenetics, having discovered altered DNA methyla-
tion in cancer. His seminar at CMM, titled ' Widespread
non-Mendelian inheritance of DNA methylation patterns',
attracted a broad variety of researchers from CMM,
different departments at Karolinska Institutet, as well as
SciLifeLab.

After the seminar, the participants were given the op-
portunity to continue scientific discussions, mingle and
network during a reception with some drinks and light
bites outside the CMM Lecture Hall.

Dr. Andy Feinberg. Photo: Michael Sundstrém.

Would you like to nominate a speaker for the
CMM Seminar Series?

You are very much welcome to nominate excellent Swedish and/or international scientists that could be of broader
scientific interest to the CMM community.

The nominations should include a brief description of the speaker’s scientific profile and relevance to the CMM scien-
tific community (not to exceed more than one page).

Please send your nominations to CMM Communication communication@cmm.se (no specific deadline).
Selection of speakers will be made by the CMM Steering Group.

CMM will (together with the nominator) arrange a scientific programme for the invited speaker, hosting the seminar

as well as providing the opportunity for networking reception after the talk, with some drinks and light bites. For a
selected number of guests/speakers CMM can also contribute towards travel and accommodation costs if required.
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CMM Events and Outreach

The 3 ESVS Translational Spring Meetlng 2024

On June 3" and 4", international vascular
surgeons, scientists and trainees gath-
ered in the Sune Bergstrom Auditorium to
present and discuss translational vascular
research.

This was the third time the Vascular Surgery group at
the Department of Molecular and Medicine, Karolinska
Institutet, including UIf Hedin's and Ljubica Matic's CMM
Groups, hosted the meeting, in 2020 in a virtual format,
in 2022 and this year in the welcoming venue of Bioclini-
cum. The initiative by the European Society for Vascular
Surgery (ESVS) to start up this bi-annual event in 2020
was inspired by a series of similar meetings, ‘Bringing
Basic Science into Clinical Practice’, arranged by the
Vascular Surgery group 20 years ago, in an attempt to
strengthen basic and translational science within the
society, and bridge the gap between basic and clinical
researchers.

This years’ program was dedicated to 'Frontiers in
Precision Medicine for Peripheral Vascular Disease’. The
meeting started with two interactive workshops, high-
lighting the concept of translational research with an
image processing workshop and a biobanking workshop
in collaboration with the Kl Biobank Core Facility. The
meeting then continued with five separate scientific
sessions focusing on the essential components of the
concept of personalized medicine, including patho-
physiology of atherosclerosis and aneurysm disease,
genetics in disease prediction, plasma and imaging
biomarkers, computational medicine, and clinical

Poster session at the 3 ESVS Translational Spring Meeting in the Sune
Bergstrom Auditorium, Bioclinicum.
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Invited speakers and abstract presenters at the 3 ESVS Translational
Spring Meeting in the Sune Bergstrom Auditorium, Bioclinicum.

implementation. Each one included lectures by keynote
speakers, followed by oral presentations of selected
abstracts to complement the theme of the session.

Additionally, three separate poster sessions were ar-
ranged, which incited numerous scientific discussions
on novel translational research projects that carried over
into coffee and lunch breaks. At the end of the meeting,
awards were presented to the best abstract (Julie Csoré,
USA), best poster (Melody Chemaly, Sweden) and best
oral presentation (Ravindhran Bharadhway, UK). The
meeting attracted approximately 100 scientists from
around the world, including delegates and presenters
from South America and South Korea. The participants
got to enjoy a lively atmosphere of discussions and
scientific networking, accompanied by sunny Stockholm
weather.

Melody Chemaly, Karolinska Institutet, was awarded
for best poster.
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Upcoming Events

Cardiovascular
Research Retreat

from molecule to medicine
November 28 — 29, 2024

The program includes international speakers
and short talks selected from submitted
abstracts

Preliminary program and abstract deadlines

\ to be communicated soon! /
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Cardiovascular program @ Karolinska Institutet
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