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Welcome to the Cancer Research KI
PI-Retreat

You are welcome to a 2-day meeting with research presentations and networking opportu-
nities, which is only open for PT’s that head research groups at Karolinska Insitutet within
the field of Cancer Research. The meeting will provide high-level possibilities for networking
within the cancer research field, opening your scientific horizons, and providing ample new
possibilities for collaborations and funding initiatives.

During the meeting we will have oral presentation, elevator pitches, round table discussions
and lots of possibilities for networking to strengthen and build new collaborations.

We are happy to share that we will have 15 departments represented during the retreat, from
both Solna and Flemingsberg campus, with the attending researchers covering pre-clinical,
translational, and clinical research areas.
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Welcome to the Cancer Research KI
PI-Retreat

Moreover, a variety of areas of cancer will be covered.

Areas of Cancer Covered
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In the abstract booklet you will find information of the researchers attending including re-
search area, expertise, and methodologies they can offer, short description of their research,
top publications and what is the best way to reach them. Using the search function in the PDF
version of the abstract booklet you can easily find people and topics of interest to you.

We are looking forward to having you on board and we wish you a productive meeting and a
pleasant stay!

The Cancer Research KI PI-Retreat
Organizing committee

Johanna Ungerstedt
Elias Arnér

Ninib Baryawno
Linda Lindstrom
Claudia Kutter
Liselotte Bickdahl
Dina Dabaghie



Cancer Research KI (CRKI) in a nutshell

Mission
To aid in the generation of new scientific discoveries that can be
rapidly translated into clinical practice for the benefit of patients

and society.
T An umbrella organisation for cancer research at Karolinska Institute

An initiative that provides various type of support for all cancer

researchers at KI

A hub for communication of cancer research at KI towards the

general public

~4OO PIs in cancer research at KI 22 Departments

Working Group:
Outreach
Leader:

Yvonne Wengstrém )
Working Group:

Working Group: Academic & Health Care
Education Collaboration
Leader:

Margareta Wilhelm

The CRKI
Working Group: Executive Board Working Group:
Research Director Elias Arnér Industry collaboration
Leader: Co-directors Marco Gerling & Leader:
Linda Lindstrém Yvonne Wengstrém Simon Ekman

WGs leaders
Reference Group Head,
Patient, Junior Researcher &
PhD representatives
and others

The Executive Board

Elias Arner (Director), Yvonne Wengstrom(co-Director), Marco Gerling
(co-Director), Margareta Wilhelm, Matthias Lohr, Simon Ekman, Linda
Lindstrém, Piivi Ostling, Renske Altena, Keith Humphreys, Ninib Baryawno
(Junior Faculty), Jonas Fuxe (Reference Group Leader), Sara Abu Ajamieh
(PhD Student Representative), Lise-lott Eriksson (Chair of the Blood Cancer
Forum), Patrik Rossi (Acting Managing Director, Cancer Theme KUH), Lena
Sharp (RCC Stockholm-Gotland), Eva Jolly (Karolinska Comprehensive
Cancer Centre Coordinator), Liselott Backdahl (Research Coordinator),
Dina Dabaghie (Research Administrator)

More information on
the website
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Some practical information

TRANSPORT & RETURN

Buses depart from Cityterminalen Monday, February 19th, at 8:30 (the extended terminal
building at the Stockholm main railway station), entrance next to World Trade Center, Klara-
bergsviadukten. Check the monitors for a gate number for our buses “KI till Djuronéset. The
bus ride takes approximately one hour. We return to the Stockholm City terminal on Tuesday
afternoon, February 20th, app. 18.00.

ARRIVAL AT DJURONASET

You will get a name badge when you arrive at the location of the meeting in house 7 (see map).
Please, wear the name badge visible all through the conference. Coffee/tea and sandwiches are
served prior to the conference that starts at 09:45. Our luggage will be stored temporarily until
check-in time earliest during the afternoon coffee break at 15.35.

MEETING

The meeting and coffee breaks through out the day will be held in House 7. All presentations
are given 10 min each. Please stick to the allotted time! In addition, we hope that you will make
the best possible use of breaks, free time, lunches and dinner, to connect and discuss possible
joint interests with the other PIs attending the meeting!

MEALS

Breakfast, lunch and dinner will be served in the main building (house 9). Those of you who
have informed us of special food requests please contact the serving staff in the restaurant.
They have received information beforehand.

INTERNET
Djuroniset’s wireless net is free of charge. Log in: djuronaset-guest. In each room both the
wireless net and a net cable is available.

LEISURE
At the conference center there is a 25 m swimming pool, a gym and sauna, open between
15.00-23.00.




Monday, Februay 19

08:30 Bus from Stockholm City

09:15 Arrival, coffee and registration

09:45 -10:10 Welcome + Presentation of CRKI
Johanna Ungerstedt + Elias Arnér

10:10 - 11:25 Morning Session 1
Chair: Ninib Baryawno

10:10 - 10:22  Adamantia Fragkopoulou, Dept. of Women's and Children's Health
Title: Antisense technology to ameliorate neuroinflammation and cognitive
decline after cranial radiotherapy

10:25 - 10:37 Ahmed Osman, Dept. of Women's and Children's Health
Title: The Molecular Determinants of leptomeningeal Metastasis Growth and
Response to Therapies

10:40 - 10:52  Alexander Espinosa, Dept. of Medicine, Solna
Title: The role of IL-8 in cancer and immunotherapy

10:55 - 11:07  Arne Lindgyvist, Dept. of Cell and Molecular Biology
Title: CHK2 counteracts polyploidization after p53-dependent cell cycle exit
from G2 phase.

11:10 - 11:22  Arne Ostman, Dept. of Oncology-Pathology
Title: Basic and translational studies on CAFs and astrocytes

11:25 - 11:50 Coffee Break

11:50 - 12:50 Morning Session 2
Chair: Johanna Ungerstedt

11:50 - 12:02  Brinton Seashore-Ludlow, Dept. of Oncology-Pathology
Title: A translational platform to improve treatment options in gynecological
cancers
12:05 - 12:17  Caroline Palm Apergi, Dept. of Laboratory Medicine
Title: RNAi therapeutics against childhood cancer
12:20 - 12:32  Charlotte Rolny, Dept. of Oncology-Pathology
Title: Reprogramming Immunosuppressive TAMs to Hinder Tumor Progression
12:35 - 12:47  Dhifaf Sarhan, Dept. of Laboratory Medicine
Title: Cancer immunotherapy- Tackle cancer from two directions!
Exploiting innate memory in solid tumors and Reprogramming the TME
(Genderized immunotherapies)



Monday, Februay 19

12:50 - 13:50

13:50 - 15:05

13:50 - 14:02
14:05 - 14:17
14:20 - 14:32
14:35 - 14:47
14:50 - 15:02
15:05 - 15:35
15:35 - 16:50
15:35 - 15:47
15:50 - 16:02
16:05 - 16:17
16:20 - 16:32
16:35 - 16:47

Group Photo + Lunch

Afternoon Session 1
Chair: Ninib Baryawno

Emma Tham, Dept. of Molecular Medicine and Surgery

Title: Multi-omics analyses in liquid biopsies

Fredrik Wermeling, Dept. of Medicine, Solna

Title: IL-4 suppresses tumor growth by inducing a Genl1l1/Eif2ak4-regulated
amino acid deprivation response

Galina Selivanova, Dept. of Microbiology, Tumor and Cell Biology

Title: p53, targeted therapy, anti-cancer immune response

Hans Gronlund, Dept. of Clinical Neuroscience

Title:First in human Phase 1/11 trial of personalized tumor-trained lymphocytes
for treatment of colorectal cancer

Hassan Abolhassani, Dept. of Medical Biochemistry and Biophysics

Title: Etiologies of Pediatric Cancers Associated with Inborn Errors

of Immunity

Coffee Break and Check in

Afternoon Session 2
Chair: Elias Arnér

Hildur Helgadottir, Dept. of Oncology-Pathology

Title: Translational Melanoma Research

Jana de Boniface, Dept. of Molecular Medicine and Surgery

Title: Less is more: de-escalation of breast cancer surgery

Joanna Zawacka-Pankau, Dept. of Oncology-Pathology

Title: Reactivation of p53 protein family members for improved cancer therapy
Thomas Helleday,, Dept. of Oncology-Pathology

Title: Targeted DNA damage response inhibitors for a final attack on cancer
Jonas Muhr, Dept. of Cell and Molecular Biology

Title: SOX21 counteract glioblastoma growth by counteracting SOX2 activated
gene expression



Monday, Februay 19

16:50 - 17:20 Coffee Break

17:20 - 18:00 Elevator Pitches

Chair: Elias Arnér

Elias Arnér

Hanna Brauner

Hong Qian

Ingemar Ernberg
Johanna Ungerstedt
Ning Xu Landén
Ninib Baryawno

Ola Hermanson
Ourania Kostopoulou
Sergio Martinez Hoyer
Simon Elsasser
Susanne Schlisio
Thuy Tran

Vanessa Lundin

18:00 - 19:00 Mingle

19:00 - Late

Dinner, followed by continued mingle




Tuesday, February 20

07:30

08:30 - 09:45

08:30 - 08:42
08:45 - 08:57
09:00 - 09:12
09:15 - 09:27
09:30 - 09:42
09:45 - 10:15
10:15-11:30
10:15 - 10:27
10:30 - 10:42
10:45 - 10:57
11:00 - 11:12
11:15 -11:27
11:30 - 12:30

10

Breakfast and Check-Out

Morning Session 1
Chair: Linda Lindstréom

Kasper Karlsson, Dept. of Oncology-Pathology

Title: Precision strategies to overcome metastatic heterogeneity

Klas Blomgren, Dept. of Women's and Children's Health

Title: To prevent, or even reverse, cognitive late complications after cranial
radiotherapy

Lars Holmgren, Dept. of Oncology-Pathology

Title: Targeting mechanotransduction in invasive cancer

Laszlo Szekely, Dept. of Laboratory Medicine

Title: The life of cancer inside and outside of the human body

Magnus Tobiasson, Dept. of Medicine, Huddinge

Title: Implementing genetic MRD assessment in the clinical care of patients
with myelodysplastic syndrome

Coffee Break

Morning Session 2
Chair: Johanna Ungerstedt

Maria Genander, Dept. of Cell and Molecular Biology

Title: Functional fibroblast heterogeneity in the esophageal stem cell niche
Maria Grazia Masucci, Dept. of Cell and Molecular Biology

Title: Host cell remodeling by oncogenic herpes viruses

Marianne Farnebo, Dept. of Cell and Molecular Biology

Title: RNA-regulated DNA repair in cancer

Marie Arsenian Henriksson, Dept. of Microbiology, Tumor and

Cell Biology

Title: Targeting MYC induces lipid droplet accumulation by upregulation of
HILPDA in clear cell renal cell carcinoma

Nick Tobin, Dept. of Oncology-Pathology

Title: Translational ‘Omics Oncology: Focus on the cell cycle and it’s clinical
applications

Lunch



Tuesday, February 20

12:30 - 14:00

12:30 - 12:42

12:45 - 12:57

13:00 - 13:12

13:15 - 13:27

13:30 - 13:42

13:45 - 13:57
14:00 - 14:30
14:30 - 16:00
14:30 - 14:42
14:45 - 14:57
15:00 - 15:12
15:15 - 15:27

Afternoon Session 1
Chair: Linda Lindstrom

Nico Dantuma, Dept. of Cell and Molecular Biology

Title: Targeting the ubiquitin-proteasome system in cancer

Nicola Crosetto, , Dept. of Microbiology, Tumor and Cell Biology

Title: Developing and applying single-cell DNA sequencing methods to study
intratumor heterogeneity and evolution

Nicole Marquardt, Dept. of Medicine, Huddinge

Title: Tissue-resident Natural Killer cells comprise a potential future tool for
immunotherapeutic approaches in lung cancer

Nikolas Herold, Dept. of Women's and Children's Health

Title: Overcoming therapy resistance in paediatric cancer

Ola Larsson, Dept. of Oncology-Pathology

Title: Epigenetic coordination of transcriptional and translational programs in
hypoxia

Olle Sangfelt, Dept. of Cell and Molecular Biology

Title: Targeting Ubiquitin Ligases Maintaining Genome Stability for Cancer
Therapy

Coffee Break

Afternoon Session 2
Chair: Elias Arnér

Oscar Bedoya Reina, Dept. of Microbiology, Tumor and Cell Biology
Title: Target genes of c-MYC and MYCN with prognostic power in neuroblas-
toma exhibit different expressions during sympathoadrenal development
Rainer Heuchel, Dept. of Clinical Science, Intervention and Technology
Title: Preclinical Pancreatic Cancer

Richard Rosenquist Brandell, Dept. of Molecular Medicine and Surgery
Title: Charting the complex molecular landscape in chronic lymphocytic leu-
kemia: the path towards precision medicine

Sean Rudd, Dept. of Oncology-Pathology

Title: Towards precision cancer medicine with conventional chemotherapy -
how can we better use the drugs we already have?

11



Tuesday, February 20

15:30 - 15:42  Staffan Stromblad, Dept. of Biosciences and Nutrition
Title: Role of Cell-ECM Interactions in Cancer

15:45 - 15:57 Susanne Gabrielsson, Dept. of Medicine, Solna
Title: Understanding immune responses to extracellular vesicles in the quest for
novel immunotherapies, cancer therapeutic targets and biomarkers

16:00 - 16:30 Coffee Break

16:30 - 16:50 Round Table Discussions
Chair: Johanna Ungerstedt

16:50 -17:00 Conclusion
Johanna Ungerstedt + Elias Arnér

17:15 Bus to Stockholm City
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Adamantia Fragkopoulou

Contact details

Department of Women’s and Children’s Health

Email: adamantia.fragkopoulou@ki.se

Address: BioClinicum J9:30, Solnavagen 30, 171 64 Solna,
Phone: +46 721 56 34 88

Website: https://ki.se/en/people/adamantia-fragkopoulou

Cancer Research Area

o Basic Research

« Brain and Nervous System
« Childhood Cancer

Key research field interests

« Radiotherapy

o Neuroinflammation
o Cognition

o Tumor growth

« Antisense oligonucleotides

Unique instruments and methodologies used in the group

« Antisense technology
 RNAseq

« Stereotactic brain surgery in mice

15



Antisense technology to ameliorate neuroinflammation and cognitive
decline after cranial radiotherapy

Adamantia Fragkopoulou
Approximately 100 children annually develop a brain tumor in Sweden. Radiother-
apy (RT) can be life-saving, but leads to long-lasting side effects in cancer survivors.
Our aim is to prevent and/or ameliorate the cognitive deficits after RT to the juve-
nile brain, without compromising the treatment effect on the disease. Using a mouse
model of cranial irradiation (IR), and RNAseq analysis, our group has revealed a
rapid inflammatory response 6h after IR (Osman et al., 2020), followed by a second
peak 2w later (unpublished). Microglia seem to be the most dynamic cell population
driving these responses. The second peak response is dominated by upregulation
of type I interferon (IFN) pro-inflammatory genes. Our aim is to disrupt the neu-
roinflammation and the subsequent cognitive decline by using a novel therapeutic
platform, the antisense oligonucleotides (ASOs) developed by Ionis Pharmaceuticals
Inc. (Carlsbad, CA, USA). The ASOs have never been tested before in the context of
paediatric oncology. We inject ASOs against different IFN stimulators intrathecally,
before or after irradiation, and evaluate the neuroinflammatory responses and func-
tional outcomes. The ASOs have a favorable safety profile and have been approved
by FDA and EMA for use in humans.

A selection of publications from your group

Lithium treatment reverses irradiation-induced changes in rodent neural progenitors and
rescues cognition. Zanni G#, Goto S#, Fragopoulou AF#, Gaudenzi G, Naidoo V, Di Marti-
no E, Levy G, Dominguez CA, Dethlefsen O, Cedazo-Minguez A, Merino-Serrais P, Stama-
takis A, Hermanson O, Blomgren K. Mol Psychiatry. 2021 Jan;26(1):322-340. doi: 10.1038/
$41380-019-0584-0.

#Equal contribution

16



Ahmed Osman

Contact details

Department of Women’s and Children’s Health
Email: ahmed.osman@ki.se

Address:

Phone: +46 720237536

Website: https://ki.se/personer/ahmed-osman

Cancer Research Area

« Leptomeningeal metastasis
e Brain metastasis
o (NS cancer recurrence after radiation

o CNS late complications after cancer treatment

Key research field interests

o Metastasis
o Radiation
o Cancer associated fibroblasts

« onco-immunology

Unique instruments and methodologies used in the group

o [Iterative selection of metastatic cancer cells to the leptomeningeal compartment.

« Robust protocols for isolation of viable single cells from the brain and leptome-
ninges.

« Primary cultures of microglia and leptomeningeal fibroblasts

o Craniospinal irradiation

 Intrathecal drug delivery in mice

17



The Molecular Determinants of leptomeningeal Metastasis Growth
and Response to Therapies
Ahmed Osman

Leptomeningeal metastasis (LM) is seeding of cancer cells to the pia and arachnoid
mater covering the brain and the spinal cord. It causes fatal neurological complica-
tions, and it is associated with a poor prognosis. Without treatment, survival is 4-6
weeks, and with the currently available treatments median survival is 3-4 months.
The only breakthrough efficacious intervention that was life-prolonging for LM
patients was the application of proton craniospinal irradiation (pCSI) as demon-
strated in two recent clinical trials at the MSKCC (NCT: NCT03520504 and
NCT04343573). LM patients treated with pCSI had a median overall survival of 9
months, and those treated with the conventional photon involved-field radiotherapy
had an median overall survival of 3 months. While a cohort of pCSI-treated patients
survived over 18 months (responders), another cohort did not respond to pCSI and
died within 1-3 months post-treatment (non-responders). We performed a prospec-
tive proteomic analysis on serially collected CSF samples from LM patients before
treatment with pCSI (baseline) and at post treatment. Among the 92 analyzed pro-
teins, we found that the chemokine CXCL1 levels were significantly decreased post
pCSI. Moreover, CSF from LM patients had significant higher levels of CXCL1 com-
pared to non-LM patients. In addition, patients with elevated CXCL1 at baseline
had worse overall survival. To understand pCSI modulations of LM microenviron-
ment and role of CXCL1 in the LM setting, we have established syngeneic mouse
models of CSI that recapitulate these CXCL1 findings. We identified the sources of
CXCLI in the LM, and also established that CXCL1/CXCR2 axis is essential for LM
growth in the leptomeningeal compartment that could be targeted pharmacological-
ly to halt the disease progression.

We are currently establishing mouse models to study LM in pediatric sold brain
tumors, prioritizing medulloblastoma, as it is the cancer type with the highest meta-
static deposits to the leptomeningeal compartment.

A selection of publications from your group

1- Remsik J, Tong X, Kunes R, Li MJ, Osman AM, Chabot K, Sener UT, Wilcox JA, Isakov D, Sny-
der J, Bale T, Chaligné R, Pe’er D, Boire A. Leptomeningeal anti-tumor immunity follows unique
signaling principles. 2023.03.17.533041 Preprint at https://doi.org/10.1101/2023.03.17.533041
(2023).

2- Wijetunga NA, Goglia AG, Weinhold N, Berger MF, Cislo M, Higginson DS, Chabot K,
Osman AM, Schaff L, Pentsova E, Miller AM, Powell SN, Boire A, Yang JT. Dynamic mutational
landscape of cerebrospinal fluid circulating tumor DNA and predictors of survival after proton
craniospinal irradiation for leptomeningeal metastases. Clinical Cancer Research. 16;29(4):775-
783. doi: 10.1158/1078-0432.CCR-22-2434.PMID: 36449664. 2023.

3- Osman AM, SunY, Burns TC, He L, Kee N, Oliva-Vilarnau N, Alevyzaki A, Zhou K,
Louhivuori L, Uhlén P, Hedlund E, Betsholtz C, Lauschke VM, Kele J, and Blomgren K. Radia-
tion triggers a dynamic sequence of transient microglial alterations in juvenile brain. 2020. Cell
Reports. 2;31(9):107699.d0i:10.1016/j.celrep.2020.107699. 2020.
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Alexander Espinosa

Contact details

Department of Medicine Solna

Email: alexander.espinosa@ki.se

Address: Center for Molecular Medicine L8:03, Visionsgatan 18, 171 64 Solna
Phone: 073-6895190

Website: https://ki.se/en/people/alexander-espinosa

Cancer Research Area

o Basic cancer research

Key research field interests

o Bromodomain proteins
o Therole of IL-8 in cancer
o Metastasis

e Melanoma

Unique instruments and methodologies used in the group

o We have generated a transgenic mouse strain (Hum-IL8) with physiological
expression of IL-8 (CXCLS) and its receptors (CXCRI and CXCR2). These mice
contain two human bacterial artificial chromosomes with CXCL8, CXCRI and
CXCR2. To improve pharmacological studies of IL-8 we have also generated a
unique Cxcl1-Cxcl2 double knockout mouse strain that can be crossed to the

Hum-ILS8 strain.
« We have developed an in vitro CRISPR screen system to identify genes regulat-

ing invasiveness of cancer cells
19



The role of IL-8 in cancer and immunotherapy

Alexander Espinosa

Our research currently focuses on three things. Firstly, we aim to understand the
roles of IL-8 in cancer progression and resistance to immunotherapy. Mice lack IL-8
and there is therefore no good in vivo system to study the role of IL-8 in cancer. We
have therefore generated a humanized mouse model with physiological expression
of human IL-8 and its receptors. We are currently using this mouse model to investi-
gate how IL-8 drives tumor progression and interferes with immunotherapy.

Secondly, we use a newly developed CRISPR screen system to identify genes that
regulate invasiveness of cancer cells. We have recently identified a set of genes that
seem necessary for cancer cell invasion, and we are currently investigating these
genes further and testing small molecule inhibitors of the corresponding proteins.

Thirdly, we are developing new optogenetic CRISPR tools to be able to edit genes in
a spatiotemporal manner in vivo. We have recently developed a blue-light inducible
CRISPR system based that is able to knockout genes in mouse T cells in vivo. We
aim to use this system to dissect T cell responses in vivo.

A selection of publications from your group

1. The bromodomain protein TRIM28 controls the balance between growth and invasiveness
in melanoma. Nyberg WA, Velasquez-Pulgarin DA, He T, Sjostrand M, Pellé L, Covacu R,
Espinosa A. EMBO Rep. 2023 Jan 9;24(1).

2. TRIM21 controls Toll-like receptor 2 responses in bone-marrow-derived macrophages.
Sjostrand M, Carow B, Nyberg WA, Covacu R, Rottenberg ME, Espinosa A. Immunology.
2020 Mar;159(3):335-343.

3. miR-31 regulates energy metabolism and is suppressed in T cells from patients with Sjogren's
syndrome. Johansson A, Nyberg WA, Sjostrand M, Moruzzi N, Bergman P, Khademi M,
Andersson M, Piehl F, Berggren PO, Covacu R, Jagodic M, Espinosa A. Eur ] Immunol. 2019
Feb;49(2):313-322

20



Andreas Lundqyvist

Contact details

Department of Oncology-Pathology

Email: andreas.lundqvist@ki.se

Address: Bioclinicum J6, Solna

Phone: 0736422412

Website: https://ki.se/en/people/andreas-lundqvist

Cancer Research Area

o Tumor Immunology

Key research field interests

« Immunology
o Biomarkers

e Translational

Unique instruments and methodologies used in the group

« Exvivo immune assays

21



Tumor Immunology

Andreas Lundqvist

The immune system plays an important role to prevent local growth and dissem-
ination of cancer. Therapies based on activating the immune system can result in
beneficial responses in patients with cancer. In order to harness the full potential of
the immune system T and NK cells need to colonize tumors as well as to display op-
timal tumor killing potential. We investigate the ability of T and NK cells to migrate
towards tumors, to persist within the tumor microenvironment, and to maintain the
ability to and recognize and kill tumor cells. We study how T and NK cells interact
with cells within the tumor microenvironment and exploit cellular and molecular
mechanisms of tumor-induced immunosuppression to develop improved immuno-
therapy regimens in patients with cancer.

A selection of publications from your group

1. Cancer Commun (Lond). 2023 Jul;43(7):855-859., Oncoimmunology. 2023 Mar
22;12(1):2175517., ] Immunother Cancer. 2022 Oct;10(10):e005308.
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Andreas Lennartsson

Contact details

Department of Biosciences and Nutrition
Email:andreas.lennartsson@ki.se

Address: Blickagangen 16, 14152 Flemingsberg
Phone: +46-(0)46852481405

Website: https://ki.se/en/people/andreas-lennartsson

Cancer Research Area

o« Blood
o Childhood Cancer

Key research field interests
« Epigenetics
o Leukemia

o Hematology

o Transcriptomics

Unique instruments and methodologies used in the group

23



Abstract

Andreas Lennartsson

A selection of publications from your group
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Arne Lindqvist

Contact details

Department of Cell and Molecular Biology
Email: arne lindqvist@ki.se

Address:

Phone:

Website: https://ki.se/personer/arne-lindqvist

Cancer Research Area

+ Basic preclinical research

Key research field interests

o Cell cycle

o DNA damage

o Cell fate

 Quantitative Microscopy, Modelling

Unique instruments and methodologies used in the group

o Quantitative immunofluorescence.
o Multiplexing immunofluorescence (developed new method - cumulative mi-
Croscopy).

« Live cell imaging. FRET-based reporters. ODE-based modelling.

25



CHK?2 counteracts polyploidization after p53-dependent cell cycle exit
from G2 phase.

Arne Lindqvist
Cell cycle progression in the presence of damaged DNA pose a risk for tumour
development. In response to DNA damage in G2 phase, human cells can be forced
to exit the cell cycle in a p53- p21- and APC/CCdh1-dependent manner. Cells that
exit the cell cycle in G2 phase frequently become senescent, but it is unclear what
determines this commitment. We find that a subset of immortalised RPE-1 cells
and primary human fibroblasts spontaneously initiate DNA re-replication several
days after forced cell cycle exit in G2 phase. By combining single cell tracking using
quantitative phase imaging for more than a week with quantitative immunofluores-
cence, we find that the resulting very large polyploid cells contain increased levels of
damaged DNA and frequently exit the cell cycle again in the next G2 phase. Subse-
quently, these cells either enter senescence or commit to another round of DNA
re-replication, further increasing both size and ploidy. We identify CHK2 as a main
regulator of whether polyploidization occurs. Our findings suggest a mechanism by
which p53-positive cells can evade senescence that risks genome integrity.

A selection of publications from your group

1. Silva Cascales H, Burdova K, Middleton A, Kuzin V, Erik Miillers, Stoy H, Baranello L,
Macurek L, Lindqvist A. 2021. Cyclin A2 localises in the cytoplasm at the S/G2 transition to
activate PLK1 Life Science Alliance 3(4): €202000980

2. Lemmens B And Lindqvist A. 2019. DNA replication and mitotic entry: a brake model for cell
cycle progression. Journal of Cell Biology 218(12): 3892-3902

3. Lemmens B, Hegarat N, Akopyan K, Sala-Gaston ], Bartek J, Hochegger H, Lindqvist A. 2018.
DNA replication determines timing of mitosis by restricting CDK1 and PLK1 activation. Mo-
lecular Cell. 71(1): 117-128
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Basic and translational studies on CAFs and astrocytes

Arne Ostman
The research group has a longstanding interest in the tumour microenvironment.
Defining study features are broad interactions with clinical researchers, SciLifeLab
and companies. Recent achievements include discovery of fibroblasts as drivers in
breast DCIS progression, identification of a stromal biomarker for radiotherapy
benefit patented and tested with a US company, and identification of CAF subsets
discussed with Roche as candidate immunotherapy biomarkers (see selected publi-
cations). Three ongoing studies are high-lighted below.
Beter definition of CAF subsets are needed to exploit them as drug targets and bio-
markers. SciLifeLab-supported single-cell RNAseq and multiplex staining of human
colorectal cancer identified novel multi-marker-defined CAF subsets, consistent with
findings in an ongoing consortium study. Spatial analyses indicate differential eftects
of subsets on T-cell proliferation and tumour infiltration, and on cancer cell prolifer-
ation. Prognostic significance of some subsets was detected in stromal sub-compart-
ments, not detected in whole tumour stroma.
Interactions between malignant cells and host cells drive glioma growth, suggesting
prognostic potential of tissue architecture and cell composition. Analyses of two clini-
cally well-annotated mutIDH glioma collections determines abundance of malignant
cells and 6-8 host cell types including astrocytes, microglia/ TAMs and endothelial
cells. Spatial enrichment of cell pairs is also quantified. Metrics will next few months
be analysed regarding associations with outcome and radiology status.
Earlier studies suggest astrocyte-mediated support of glioblastoma (GBM) as a novel
target for GBM. With SciLIfeLab and “AZ Open Innovation” we therefore performed
an astrocyte/GBM co-culture high-through-put screen. The screen results, PISA
analyses and knock -down studies, suggest astrocyte-expressed Faty Acid Synthase
(FASN) as a novel GBM drug target. Ongoing studies include validation in mouse
models, and multiplex-based analyses of FASN in clinical samples.
Collectively, these studies should contribute towards developing fibroblasts and as-
trocytes to cancer drug targets and biomarkers of clinical utility.

A selection of publications from your group

1. Fibroblast subsets in non-small cell lung cancer: Associations with survival, mutations, and
immune features. Pellinen T, Paavolainen L, Martin-Bernabé A, Papatella Araujo R, Strell
C, Mezheyeuski A, Backman M, La Fleur L, Briick O, Sj6lund J, Holmberg E, Vilimaki K,
Brunnstrom H, Botling J, Moreno-Ruiz P, Kallioniemi O, Micke P, Ostman A. J Natl Cancer
Inst. 2023 Jan 10;115(1):71-82.

2. High PDGFRDb Expression Predicts Resistance to Radiotherapy in DCIS within the SweD-
CIS Randomized Trial. Strell C, Folkvaljon D, Holmberg E, Schiza A, Thurtiell V, Karls-
son P, Bergh J, Bremer T, Akslen LA, Wirnberg F, Ostman A. Clin Cancer Res. 2021 Jun
15;27(12):3469-3477.

3. Impact of Epithelial-Stromal Interactions on Peritumoral Fibroblasts in Ductal Carcinoma in
Situ. Strell C, Paulsson J, Jin SB, Tobin NP, Mezheyeuski A, Roswall P, Mutgan C, Mitsios N,
Johansson H, Wickberg SM, Svedlund J, Nilsson M, Hall P, Mulder J, Radisky DC, Pietras K,
Bergh J, Lendahl U, Wirnberg F, Ostman A. J Natl Cancer Inst. 2019 Sep 1;111(9):983-995.
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in-situ analysis of cytology material using various methods.
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Fine needle aspiration-based molecular profiling of tumor
microenvironments Bo Franzén

Diagnostic tissue biopsies are required to select therapy for patients with solid tum-
ors. However, core needle biopsies can cause complications and may be difficult to
repeat longitudinally. Sampling via fine needle aspiration biopsy (FNA) is globally
established, minimally traumatic and can be repeated during treatment. FNA-sam-
ples can be used for ultra-sensitive multiplex molecular profiling, allowing for early
diagnosis and for monitoring during treatment.

We have developed a procedure for sample preparation of minimal FNA material,
compatible with clinical routines and targeted analysis of mutations, as well as gene
and protein expression. Expression levels of 150-170 proteins per sample (leftover
material only) were profiled by proximity extension assays (PEA, olink.com). Data
were analyzed with statistical tools provided by e.g. Qlucore Omics Explorer (glu-
core.com). We also applied machine learning strategies to identify tentative predic-
tive biomarker signatures.

Key results were: (1) Identification of a tentative signature (benign vs cancer) for
early diagnosis of breast cancer and good correlation with established key biomark-
ers. (2) Profiling of immune markers such as PD-L1 and many other immune-relat-
ed proteins (including tentative markers for resistance to immunotherapy) in breast
and lung cancer FNA-samples [1, 2]. (3) Identification of a tentative signature relat-
ed to tumor stage of primary lung adenocarcinomas [2]. (4) Identification of a tenta-
tive signature related to tumor grade in prostate FNA samples, as well as analysis of
immune-related proteins that may guide treatment in advanced prostate cancer [3].
We describe here the development of FNA-based atraumatic molecular cytology for
precision cancer medicine. We have identified tentative biomarker signatures, and
we demonstrated profiling of proteins related to the immune microenvironment and
to resistance to immunotherapy. The methodology is highly sensitive and reproduc-
ible and permits extensive protein, RNA and mutation profiling with assessment of
biomarkers for diagnosis, therapy selection and monitoring of therapy.

A selection of publications from your group

1. Franzén B, Alexeyenko A, Kamali-Moghaddam M, Hatschek T, Kanter L, Ramqvist T, Ki-
erkegaard J, Masucci G, Auer G, Landegren U, Lewensohn R. Protein profiling of fine-needle
aspirates reveals subtype-associated immune signatures and involvement of chemokines in breast
cancer. Mol Oncol. 2019 Feb;13(2):376-391.

2. Franzén B, Viktorsson K, Kamali C, Darai-Ramqvist E, Grozman V, Arapi V, Haag P, Kamin-
skyy VO, Hydbring P, Kanter L, Nyrén S, Ekman S, De Petris L, Lewensohn R. Multiplex immune
protein profiling of fine-needle aspirates from patients with non-small-cell lung cancer reveals
signatures associated with PD-L1 expression and tumor stage. Mol Oncol. 2021 Nov;15(11):2941-
2957.

3. Robeck P, Franzén B, Cantera-Ahlman R, Dragomir A, Auer G, Jorulf H, Jacobsson SP, Vik-
torsson K, Lewensohn R, Hiaggman M, Ladjevardi S. Multiplex protein analysis and ensemble
machine learning methods of fine needle-aspirates from prostate cancer patients reveal potential
diagnostic signatures associated with tumor grade. Cytopathology. 2023 Feb 24.
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A translational platform to improve treatment options in gynecological
cancers

Brinton Seashore-Ludlow
Together with clinicians at Karolinska Sjukhuset, we have established GeMoRe, a
translational study with the overarching goals of 1) identifying new approaches to
predict clinical response to treatment, 2) understanding the biological mechanisms
of relapse and 3) identifying new treatments for rare gynecological diseases. We have
established wellfunctioning sample logistics for this study and receive 1-2 samples a
week from patients with ovarian cancer (all subtypes) and rare gynecological diseas-
es for drug testing, molecular characterization and biobanking. To date we have col-
lected, processed and biobanked material from over 140 consenting patients. This
collection includes peripheral blood mononuclear cells, flash frozen and viably bio-
banked tumor tissue and dissociated cancer cells, acellular ascites fluid, flash frozen
adipose tissue and conditioned media from adipose tissue or mature adipocytes. In
addition, we track clinical parameters for each patient, including staging, treatment
response and time to disease progression. To enable rapid evaluation of the sensitiv-
ity of individual patients’ disease to clinically relevant drugs we have developed the
Drug Efficacy Testing in 3D Cultures (DET3Ct) platform, which uses high content
imaging to quantify drug sensitivity. This has shown potential in distinguishing
between patients with short (<12 months) or long (>12 months) progression free
survival to the standard of care therapy, as well as identifying patientmatched
combinations. We are currently validating the use of this platform in predicting
patient response to carboplatin in a larger retrospective cohort. In addition, we are
building on this platform to study how various aspects of the microenvironment in-
cluding cancerassociated fibroblasts, adipocytes, and acellular components of ascites
fluid impact cellular response to drugs. Finally, we have on-going studies in image
analysis of complex disease models and artificial intelligence methods to improve
our biological interpretation of these data.

A selection of publications from your group

1. Akerlund E, Guidotyte, G, Moussaud-Lamodiere E, Lind O, Bwanika HC, Lehti K, Saheli S,-
Carlson J, Wallin E, Fernebro ], Ostling P, Kallioniemi O, Joneborg U, Seashore-Ludlow B.The
Drug Efficacy Testing in 3D Cultures (DET3Ct) platform enables rapid identification ofef-
fective drugs and drug combinations for ovarian cancer patients. https://doi.org/ 10.21203/
rs.3.r5-2742592/v1, (2023). Accepted Nature Precision Oncology.

2. Zaghmi A, Aybay E, Jiang L, Shang M, Steinmetz-Spah J, Wermeling F, Kogner P, Korotkova
M, Ostling P, Jakobsson PJ, Seashore-Ludlow B, Larsson K. High-content screening of drug
combinations of an mPGES-1 inhibitor in multicellular tumor spheroids leads to mechanistic
insights into neuroblastoma chemoresistance. Molecular oncology 2023
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Spatially resolving B cell clonal dynamics in tissues

Camilla Engblom

Despite the clinical success of immunotherapy, many cancer patients lack optimal
treatment options. B lineage cells have recently emerged as promising, yet untapped,
therapeutic targets. In my newly started lab, we use cutting-edge, inhouse devel-
oped, spatial transcriptomics-based approaches to systematically interrogate B cell
clonal biology in tumor progression and immunotherapy responses.

B lineage cells are compelling anti-cancer targets because they: i) infiltrate tumors
and associate with positive prognosis and immunotherapy outcome across cancers,
ii) present antigen to T cells, and iii) express clonal heritable B cell receptors (BCR)
that confer exquisite molecular specificity. B cell receptors can be defined by
sequencing, but these methods require tissue dissociation, which loses the location,
and surrounding environmental cues, of tumor-infiltrating B cell clones. Discover-
ing the B cell ‘clonal niche’ could identify key factors that determine to what, where,
and how B cell clones respond, and harness these to boost anti-tumor immunity. We
recently developed a spatial transcriptomics-based technology (Spatial VDJ) and the
associated computational pipelines to capture and reconstruct full-length BCRs
directly in their native tissues. In my research program, we use Spatial VD], along
with other state of the art methods, to link tumor-associated B cell clones to their
molecular and cellular environment with the ultimate goal to provide new
immunotherapy strategies.

A selection of publications from your group

1. Engblom/Thrane/Lin et al., Spatial transcriptomics of B cell and T cell receptors

reveals lymphocyte clonal dynamics. Science 382, eadf8486 (2023)

2. Zilionis/Engblom/Pfirschke/Savova, et al. Single-Cell Transcriptomics of Human

and Mouse Lung Cancers Reveals Conserved Myeloid Populations across

Individuals and Species. Immunity. 50, 1317-1334.e10 (2019).

3. Engblom/Pfirschke et al. Osteoblasts remotely supply lung tumors with cancerpromoting
SiglecFhigh neutrophils. Science. 358 (2017).
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RNAI therapeutics against childhood cancer
Caroline Palm Apergi

Pediatric leukemia survivors show an alarmingly high incidence of health issues
such as cardiac toxicity and fertility issues several years after treatment and the over-
all survival for resistant and relapsed patients is poor. Thus, there is a need for tar-
geted drugs. The Polo-like kinase (PLK) family plays an important role in cell cycle
regulation, and we have found PLK1 to be upregulated in pediatric leukemia pa-
tients. Clinical trials with small molecule drugs against PLK1 in adult leukemia
patients have shown that specificity is a major issue. RNA interference (RNAi) is
known for its catalytic activity and target selectivity and the breakthrough for RNAi
therapeutics came in 2018 when the FDA approved the first RNAi-based drug,
patisiran. Since then, four more siRNA-based drugs have been approved by the
FDA/EMA. Importantly two of them are approved for children. We are utilizing our
unique RNAi prodrug technology to knockdown cancer therapy targets, selectively.
RNAI prodrugs enter primary peripheral blood and bone marrow mononuclear cells
collected from pediatric T- and B-ALL and AML patients and induce mRNA knock-
down of an endogenous targets, PLK1, without the use of a transfection reagent. The
mRNA knockdown and resulting depletion of the protein, induce cell cycle arrest
and apoptosis. Moreover, PLK1 knockdown sensitizes pediatric leukemia cells to
chemotherapeutics such as cytarabine, as a combination of RNAi prodrugs and a
nontoxic dose of cytarabine increases the number apoptotic cells. We have found
PLK1 to be upregulated in several pediatric cancers and that its knockdown results
in tumor cell death. Our hope is that PLK1- targeted RNAi prodrugs can be used for
treatment of both adult and pediatric cancers and that a combination treatment may
lead to a decrease in the concentration of chemotherapeutics. Our goal is to develop
a more selective and less toxic therapy against childhood cancer.

A selection of publications from your group
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prodrugs decrease elevated mRNA levels of Polo-like kinase 1 in ex vivo cultured primary
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Polo-like kinase 1 inhibitor volasertib. FASEB J, 35(7), 21741, 2021.
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Reprogramming Immunosuppressive TAMs to Hinder Tumor

Progression Charlotte Rolny

Translational Immuno-Oncology- targeting immuosupressive TAMs

Our research primarily focuses on tumor immunology, with a specific emphasis on
understanding the underlying mechanisms that regulate the pro-tumoral phenotype
of immune cells known as Tumor-Associated Macrophages (TAMs). We employ
state-of-the-art mouse models, cutting-edge molecular biology techniques, and
patient samples to elucidate the various mechanisms governing the regulation of
pro-tumoral TAM phenotypes. By targeting these controlled pathways, we can
reprogram pro-tumoral TAMs into an anti-tumoral phenotype, leading to the activa-
tion of cytotoxic immune cells and inhibiting tumor growth and metastatic spread.
We maintain a close collaboration with clinicians to ensure a seamless bench-to-
bedside connection. Our recent data has uncovered the crucial role of selective
mRNA translation changes as a central hub regulating the immunosuppressive func-
tions of macrophages mediated by eIF4E activity. Both MNK2 and MNK2 regulate
elF4E phosphorylation; however, our preliminary data demonstrates that targeting
MNK?2, as opposed to MNKI, effectively modulates eIF4E activity in TAMs. This
targeted approach results in the reprogramming of immunosuppressive TAMs. The
phenotypic transformations mediated by MNK?2 silencing in TAMs have profound
implications. Firstly, they induce tumor blood vessel normalization, facilitating the
intratumoral recruitment of cytotoxic T and natural killer (NK) cells while imped-
ing mammary metastatic spreading. Additionally, the blockade of MNK2, but not
MNK1, skews immunosuppressive TAMs toward an immunostimulatory pheno-
type, thereby enhancing the activity of cytotoxic T and NK cells. The importance

of TAMs in regulating the cancer cell metastatic fate was demonstrated in our latest
publication, showing that TAMs, through the expression of the lymphangiogenic
molecule VEGF-C, play a critical role in influencing the metastatic fate of cancer
cells. They redirect these cells from disseminating to the lungs to migrating towards
the lymph nodes, shedding light on a novel mechanism in cancer metastasis
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regulating the proliferation of tumor-associated macrophages. Cancer Research. 2016; 11 (78)
3166 (IF: 13.3).
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Telomerase activation in cancer development and progression

Dawei Xu

Human linear chromosomes terminate with TTAGGG repetitive sequences, so-
called telomeres that become progressively shorter with cellular division or aging.
Very short telomeres trigger cellular apoptosis or senescence, thereby functioning
as a tumor suppressor. It has been well established that stabilizing telomere length
is essential to malignant transformation, while telomerase, response for telomeric
extension and silent in normal human cells, is widely activated for telomere mainte-
nance in up to 90% of cancer. The key underlying mechanism is the transcriptional
de-repression of the telomerase reverse transcriptase (TERT), a gene encoding the
telomerase catalytic component. Our research is mainly focused on how TERT
expression/telomerase is induced during malignant transformation, and which roles
TERT has in cancer progression in addition to its canonical telomere-lengthening
activity. Recent mechanistic explorations by us and others have shown that both
genomic and epigenetic alterations and their cooperation contribute to transcrip-
tional activation of the TERT gene in oncogenesis. Moreover, we further probe
whether the TERT-featured genomic and epigenetic aberrations are clinically useful
in cancer diagnostics, prognosis, progression monitoring and treatment response.

A selection of publications from your group

1. Straat K., Liu C., Rahbar A., Zhu Q,, Liu L., Wolmer N., Lou F,, Liu Z., Shen J., Jia J., Kyo S.,
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2. Liu T, Wang N, Cao J, Sofiadis A, Dinets A, Zedenius J, Larsson C and Xu D. (2014) The age-
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component are sex-differentially associated with outcomes and Sunitinib response in patients
with clear cell renal cell carcinoma. Biol Sex Differ 14:46. doi: 10.1186/s13293-023-00526-7.
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Cancer immunotherapy- Tackle cancer from two directions!
Exploiting innate memory in solid tumors and Reprogramming the
TME (Genderized immunotherapies) Dhifaf Sarhan

Our mission is to develop novel immunotherapies for cancer. Our research focuses
on understanding the mechanisms that contribute to an immune suppressive tumor
microenvironment (TME) in treatment-resistant cancers biased by sex dimorphism
and utilizing targeted therapies to reshape the immune regulatory TME and to equip
Natural killer cells (NK cells) with immune memory features against solid tumors.
Immunotherapy for cancer has revolutionized the clinical practice, however, it is
inefficient in more than 60% of all cancers due to highly immune-suppressive tumor
microenvironment (TME) orchestrated by immune suppressor cells, which limit the
infiltration of tumor-targeting immune cells, alternatively inhibit antigen-presenta-
tion and cytotoxic cell anti-tumor activity in situ resulting in ineffective immuno-
therapies. Here is an overview of the main projects of my group

Research line I: Adaptive NK cell immunological memory in solid tumors

For decades NK cells were believed to lack immunological memory, however recent
groundbreaking research by us and others revealed the opposite. We discovered
novel mechanisms used by a subset of NK cells with immunological memory, called
adaptive (a)NK cells, to resist the suppressive tumor environment. In this project,
we focus on investigating the molecular mechanisms behind NK cell memory in
tumors and the crosstalk with antigen-presenting cells like dendritic cells and B cells
in cancer. Such knowledge will facilitate aNK cell therapies in the form of cellular
therapy and vaccines.

Research line II: Studies of sex immune dimorphism in the TME

We found that a g-coupled protein receptor has predictive value for female pancre-
atic cancer patients. Hormone regulation of this receptor function has been shown
to induce anti-inflammatory properties in macrophages. This receptor impacts the
immune landscape in TME biased by sex dimorphism. Investigations of the bulk
tumor transcriptome revealed differentially enriched pathways crucial for regulating
innate and adaptive immunity, as well as for different metabolic pathways in male
and female patients. Extensive examination of the signal integration is ongoing to
further elucidate mechanisms of action and clinical impact.

A selection of publications from your group
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Selenoproteins in Redox Signalling, Health and Disease
Elias S.]J. Arnér

Cellular reduction and oxidation (redox) processes are crucial in physiological as
well as pathological processes. Selenoproteins, i.e., proteins containing the rare and
highly reactive amino acid Selenocysteine (Sec, U), play important roles in this
context. The human genome encodes for 25 selenoproteins, eg. thyroid hormone
deiodinases that modulate and activate thyroid hormone, thioredoxin reductases
that provide reducing power to a range of redox signalling and antioxidant defence
systems, and glutathione peroxidases that protect cells from oxidative stress and cell
death through ferroptosis. We address the following questions:

- How do cytosolic and mitochondrial thioredoxin (Trx)-fold proteins being sub-
strates of selenoprotein thioredoxin reductases (TrxR, TXNRD) compare side-by-
side, with regards to activities with key substrates such as peroxiredoxins, ribonucle-
otide reductase, nitrosylated proteins, persulfidated proteins, disulfides and cystine?
- What specific roles do the selenoproteins thioredoxin reductase 1 (TrxR1, also
named TXNRD1) and glutathione peroxidases 1 and 4 (GPX1 and GPX4) play in
cancer, and how can drug targeting of these selenoproteins be utilized for develop-
ment of new and more efficient anticancer therapy protocols?

- How do redox modulated transcription factors underpin the anticancer effects of
selenoprotein targeting, including altered activities of Nrf2, NFXB, HIF, STAT3 and
p53?

- How can receptor tyrosine kinases (RTKs) signalling cascades through tyrosine
phosphorylation cascades be regulated through redox regulation of phosphotyrosine
phosphatases (PTPs)?

These questions are addressed with biochemical, cell biological, molecular biologi-
cal, biotechnological and clinical approaches and techniques, aiming to improve our
understanding of redox biology. We also aim to develop diagnostics and therapies in
human disease, specifically in cancer, based upon our understanding of selenopro-

tein functions.
A selection of publications from your group

1. Cheff, D.M.,, Huang, C., Scholzen, K.C., Gencheva, R., Ronzetti, M.H., Cheng, Q., Hall, M.D.,
Arnér, E.S.J. (2023) The ferroptosis inducing compounds RSL3 and ML162 are not direct
inhibitors of GPX4 but of TXNRD1. Redox Biol. 62:102703.

2. Dagnell, M., Cheng, Q., Rizvi, S.H.M., Pace, P.E., Boivin, B., Winterbourn, C.C., Arnér, E.S.J.
(2019) Bicarbonate is essential for protein-tyrosine phosphatase 1B (PTP1B) oxidation and
cellular signaling through EGF-triggered phosphorylation cascades. ] Biol Chem. 294:12330-
12338.

3. W.C. Stafford, X. Peng, M. H. Olofsson, X. Zhang, D. K. Luci, L. Lu, Q. Cheng, L. Trésau-
gues, T. S. Dexheimer, N. P. Coussens, M. Augsten, H.-S. M. Ahlzén, O. Orwar, A. Ostman, S.
Stone-Elander, D. J. Maloney, A. Jadhav, A. Simeonov, S. Linder, E. S. J. Arnér (2018) Irre-
versible inhibition of cytosolic thioredoxin reductase 1 as a mechanistic basis for anticancer
therapy. Sci. Transl. Med. 10: eaaf7444
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Multi-omics analyses in liquid biopsies

Emma Tham

Liquid biopsies (LB) are minimally invasive samples that can be used for diagnosis,
prognosis and monitoring in adults and children with cancer and other conditions.
They contain proteins, vesicles and cell-free DNA (cfDNA). The latter is released by
dying cells and has a short half-life. The small fraction of cfDNA that derives from
the tumour cells carries all the genetic aberrations in the tumour and represents the
current tumour burden (Barbany 2019). Analysis of cfDNA in LB at diagnosis can
detect therapeutic targets and disease-specific aberrations that can improve diagno-
sis (Arthur, submitted). LBs can also be used for monitoring therapy response and
measurable residual disease using rapid, ultrasensitive multiplex digital PCR, which
can detect relapse weeks — months prior to clinical diagnosis (Haider 2023; Arthur
2022; Sivars submitted). Furthermore, the presence of detectable tumour-derived
cell-free DNA in plasma after surgery or oncological treatment is a negative prog-
nostic marker (Wallander 2023; Sivars 2022). By combining multi-omics techniques
and advanced bioinformatic analysis of sequencing data, we hope to further im-
prove the analysis of LBs with the aim of clinical implementation.

In families with hereditary cancer of unknown cause, novel analysis techniques on
whole genome sequencing can detect causative aberrations (Wallander 2021; Bilgrav
Saether 2023; Tesi submitted), while data from gene panel analysis of larger cohorts
can provide important knowledge on the genotype and phenotype of hereditary
cancer syndromes (Ofverholm 2023; Omran in preparation). Identifying the genetic
cause of a cancer syndrome enables predictive testing of family members, and carri-
ers can then be offered surveillance programs, to reduce the risk of advanced cancer.
Furthermore, these syndromes are rare, thus characterisation of the clinical pheno-
type and evaluation of surveillance is crucial to improve patient outcomes (e.g. in
hereditary TP53 cancer syndrome Omran 2023; Omran 2022).

A selection of publications from your group

1. Arthur C, Jylhd C, de Stahl TD, Shamikh A, Sandgren J, Rosenquist R, Nordenskjold M,
Harila A, Barbany G, Sandvik U, Tham E. Simultaneous Ultra-Sensitive Detection of Struc-
tural and Single Nucleotide Variants Using Multiplex Droplet Digital PCR in Liquid Biopsies
from Children with Medulloblastoma. Cancers (Basel). 2023 Mar 25;15(7):1972. doi: 10.3390/
cancers15071972. PMID: 37046633

2. Wallander K, Haider Z, Jeggari A, Foroughi-Asl H, Gellerbring A, Lyander A, Chozhan A,
Cuba Gyllensten O, Héagglund M, Wirta V, Nordenskjold M, Lindblad M, Tham E. Sensitive
Detection of Cell-Free Tumour DNA Using Optimised Targeted Sequencing Can Predict
Prognosis in Gastro-Oesophageal Cancer. Cancers (Basel). 2023 Feb 11;15(4):1160. doi:
10.3390/cancers15041160. PMID: 36831507

3. Wallander K, Thonberg H, Nilsson D, Tham E. Massive parallel sequencing in individuals
with multiple primary tumours reveals the benefit of re-analysis. Hered Cancer Clin Pract.
2021 Oct 28;19(1):46. doi: 10.1186/s13053-021-00203-z. PMID: 34711244
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IL-4 suppresses tumor growth by inducing a Gen1l1/Eif2ak4-regulated
amino acid deprivation response.

Fredrik Wermeling
The pleiotropic cytokine interleukin 4 (IL-4) is linked to allergies, protective re-
sponses in helminth infection, and shown to suppress autoantibody-mediated effec-
tor functions. Examining how IL-4 affects the activity of therapeutic antibodies used
in the cancer setting, we found that IL-4 administrations, both with a therapeutic
antibody and alone, potently suppressed the growth of several cancer cell lines in
vivo. The activity of IL-4 was not dependent on IL-4 induced signaling in the cancer
cells, instead depending on activity induced in cells of the hematopoietic lineage.
The growth suppression was seen in both prophylactic and therapeutic settings,
and gene expression analysis of the tumor mass identified an amino acid depriva-
tion phenotype. This phenotype was further validated by mass spectrometry-based
amino acid quantification, identifying an almost complete depletion of arginine and
argininosuccinate in the tumor mass, in concordance with the distinct Arginasel
(Argl) upregulation seen. An in vivo CRISPR screen further identified that B16-F10
cells lacking Genl1ll (Genl) and Eif2ak4 (Gen2), activated by uncharged tRNAs,
were more sensitive to IL-4 administrations in vivo. In conclusion, the study links a
potent therapeutic activity of IL-4 to ARG1-mediated arginine depletion and identi-
fies GCN1L1 and EIF2AK4 as potential synergistic treatment targets. IL-4 adminis-
trations could thus represent an alternative therapeutic approach in immunological-
ly cold tumors often characterized by high ARGI1 expression.

A selection of publications from your group

1. CRISPR/Cas9-Induced DNA Damage Enriches for Mutations in a p53-Linked Interactome:
Implications for CRISPR-Based Therapies. Jiang L, Ingelshed K, Shen Y, Boddul SV, Iyer VS,
Kasza Z, Sedimbi S, Lane DP, WERMELING F. Cancer Res. 2022 Jan 1;82(1):36-45. PMID:
34750099

2. Arapid CRISPR competitive assay for in vitro and in vivo discovery of potential drug tar-
gets affecting the hematopoietic system. Shen Y, Jiang L, Iyer VS, Raposo B, Dubnovitsky A,
Boddul SV, Kasza Z, WERMELING F. Comput Struct Biotechnol J. 2021 Sep 20;19:5360-5370.
PMID: 34745454

3. IL-4 controls activated neutrophil FcyR2b expression and migration into inflamed joints.
Panda SK, Wigerblad G, Jiang L, Jiménez-Andrade Y, Iyer VS, Shen Y, Boddul SV, Guer-
reiro-Cacais AO, Raposo B, Kasza Z, WERMELING F. Proc Natl Acad Sci U S A. 2020 Feb
11;117(6):3103-3113. PMID: 31980518
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Pharmacologic activation of p53 triggers viral mimicry response there-
by abolishing mutant p53- Gain-of-Function and immune evasion thus
promoting anti-tumor immunity

Galina Selivanova
Immune escape is one of the important factors in the development and evolution of
tumours. We found that p53 activated by three different MDM2 inhibitors induces
the expression of repetitive sequences, endogenous retroviruses (ERV) in particu-
lar, via increased occupancy on ERV promoters and inhibition of two major ERV
repressors, histone demethylase LSD1 and DNA methyltransferase DNMT1. ERVs
expression produces double-stranded RNA, which causes dsRNA stress triggering
viral mimicry response - type I/III interferon (IFN) expression. Pharmacologic
activation of p53 in vivo unleashes the IFN program, promotes T-cell infiltration in
colon carcinoma tumor model in mice and significantly enhances the efficacy of
checkpoint therapy in an allograft melanoma mouse model.
Furthermore, in patients with melanoma, MDM2 inhibitor ALRN-6924 induces
a viral mimicry pathway and tumor inflammation signature genes, the same that
we found in human cancer cell lines and in mice. Moreover, we found that mutant
p53-reactivating compound APR-246 counteracted mutant p53-mediiated cancer
immune escape. APR-246 activated IFN signalling or repressed negative immune
checkpoints in mutp53 cells. Moreover, Apr-246 promoted CD4+ T cells infiltration
and prevented CD8+ T cells exhaustion within TME in vivo.
In conclusion, we discovered a novel biological mechanism of potentiating anti-can-
cer immune response upon p53 reactivation by small molecules via induction of
interferon response. This leads to the recruitment of active immune cells to tumors.
Therefore, tumors are killed both by activated p53 and by immune cells which pro-
duce efficient tumor suppression. Moreover, induction of interferon upon p53-tar-
geting therapies may provide a mean to overcome resistance to immune checkpoint
blockade.
The synergy between p53-targeting drugs and modern immunotherapies can be
particularly important for patients who do not respond to immunotherapy.

A selection of publications from your group

1. Translating p53-based therapies for cancer into the clinic. Peuget S, Zhou X, Selivanova G.Nat
Rev Cancer. 2024 Jan 29. doi: 10.1038/s41568-023-00658-3

2. Mutant p53 gain of function mediates cancer immune escape that is counteracted by APR-
246. Zhou X, Santos GS, Zhan Y, Oliveira MMS, Rezaei S, Singh M, Peuget S, Westerberg LS,
Johnsen JI, Selivanova G.Br J Cancer. 2022 Nov;127(11):2060-2071

3. Pharmacologic Activation of p53 Triggers Viral Mimicry Response Thereby Abolishing Tu-
mor Immune Evasion and Promoting Antitumor Immunity. Zhou X, Singh M, Sanz Santos
G, Guerlavais V, Carvajal LA, Aivado M, Zhan Y, Oliveira MMS, Westerberg LS, Annis DA,
Johnsen JI, Selivanova G.Cancer Discov. 2021 Dec 1;11(12):3090-3105.
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Spatial transcriptomics and epigenomics to investigate the role of

oligodendrocyte precursor cells Gongalo Castelo Branco

Gliomas are an heterogenous group of tumours that can infiltrate throughout the
brain. While less frequent than in adults, pediatric high-grade gliomas, and in par-
ticular glioblastoma, are very aggressive and respond poorly to therapy. It has been
shown recently that high-grade glioma can be originated from oligodendrocyte pre-
cursor cells (OPCs), with mutations at specific histone amino acid residues involved
in epigenomic regulation being implicated in the etiology of a subset of gliomas.
Moreover, OPCs have also been recently shown to transition to immune -like states
in the context of disease. We are investigating how oligodendrocyte precursor

cells (OPCs) transition to glioma initiating cells (GICs) and the role of immuno-
competent GICs in the context of high-grade gliomas. We are also currently map-
ping the cellular dynamics in tumours in a mouse model of glioma and in human
pediatric and adult glioblastomas (GBM), using single-cell epigenomics and spatial
multiomics. By providing insights on how gliomas are transcriptionally and
epigenetically regulated, we aim to uncover novel targets for epigenetic-based thera-
py for gliomas, that can be used in a clinical setting.

A selection of publications from your group

1. DiZhang, Yanxiang Deng, Petra Kukanja, Eneritz Agirre, Marek Bartosovic, Mingze Dong,
Cong Ma, Sai Ma, Graham Su, Shuozhen Bao, Yang Liu, Yang Xiao, Gorazd B. Rosoklija,
Andrew J. Dwork, J. John Mann, Kam W. Leong, Maura Boldrini, Liya Wang, Maximilian
Haeussler, Benjamin J. Raphael, Yuval Kluger, Gong¢alo Castelo-Branco,, Rong Fan* Spatial-
ly resolved epigenome-transcriptome co-profiling of mammalian tissues at the cellular level
NATURE 2023 616, pages 113-122. https://doi.org/10.1038/541586-023-05795-1

2. Bartosovic M* Castelo-Branco G* Multimodal chromatin profiling using nanobody-based
single-cell CUT&Tag. NATURE BIOTECHNOLOGY 2022 doi:10.1038/541587-022-01535-4

3. Jakel S, Agirre E, Mendanha Falcdo A, van Bruggen D, Lee KW, Knuesel I, Malhotra D,
Ffrench-Constant C* Williams A* Castelo-Branco G* Altered human oligodendrocyte hetero-
geneity in multiple sclerosis. NATURE 2019 566;7745 543-547 d0i:10.1038/541586-019-0903-2
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Cutaneous lymphoma - clinical and experimental studies on disease
mechanisms, prognostic factors and effects of treatment

Hanna Brauner
Lymphomas located to the skin are rare and less studied than other forms of lym-
phoma. We aim to generate knowledge for increasing survival and health of cutane-
ous T cell lymphoma (CTCL) patients, by combining epidemiologic, clinical and
experimental studies. We will perform the first national registry study on predictive
factors, mortality and effect of treatments, utilizing the uniquely large and popula-
tion-based national lymphoma registry of approximately 650 patients and link to
other national registers. In addition, we will study new diagnostic tools, investigate
quality of life and informational needs in different manifestations of CTCL. In an
experimental approach we aim to determine if failed immune surveillance explain
disease progression and search for new cells and molecules against which future
therapies can be directed. To do this we will perform a detailed analysis of CTCL
cells and anti-lymphoma NK cells, CD8+ T cells and macrophages in fresh and
formalin fixed skin biopsies from early vs advanced stages of disease and correlate to
clinical outcome. Functional phenotyping with flowcytometry will be performed in
primary human skin cells and spatial distribution analyzed by immunofluorescence
and spatial proteomics and transcriptomics in fixed biopsies. Lastly, the immune
processes required for successful rejection of lymphoma will be investigated by anal-
yses of molecular changes in CTCL skin before and during treatment with curative
intention.

A selection of publications from your group

1. Scheftschick A, Nenonen J, Xiang M, Winther AH, Ehrstrom M, Wahren-Herlenius M, Eids-
mo L, Brauner H. Skin infiltrating NK cells in cutaneous T-cell lymphoma are increased in
number and display phenotypic alterations partially driven by the tumor. Front Immunol.
2023 Aug 25;14:1168684.

2. Wickstrom SL, Wagner AK, Fuchs S, Elemans M, Kritikou J, Mehr R, Kérre K, Johansson
MH?*, Brauner H* MHC Class I-Dependent Shaping of the NK Cell Ly49 Receptor Rep-
ertoire Takes Place Early during Maturation in the Bone Marrow. ] Immunol. 2022 Aug
15;209(4):751-759. *shared last author

3. Nenonen J, Winther A, Leijonhufvud E, Belfrage E, Ekstrom-Smedby K, Brauner H. Overall
survival and registration of cutaneous T-cell lymphoma patients in Sweden: a multi-center
cohort and validation study Acta Oncol. 2022 Mar 25:1-5.
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First in human Phase I/II trial of personalized tumor-trained
lymphocytes for treatment of colorectal cancer.

Hans Gronlund
The new generation of adoptive T cell therapy utilizing high-precision neoantigen
targeting is gaining interest, particularly so in solid tumors. Personalized tumor
trained lymphocytes is a novel autologous adoptive T cell therapy targeting pa-
tient-specific neoantigens. A phase I/1II clinical trial of pTTL in Stage IV colorectal
cancer (CRC) patients is ongoing.
pI'TL are manufactured with a high rate of success and consists mainly of T cells,
with small proportions of NK and B cells. The CD4/CD8 T cell ratio varies between
patients and contains a significant proportion of memory T cells expressing markers
indicating functionality, with limited levels of late-stage T cells. TCR sequencing has
demonstrated increased clonality compared to the original resident T cells, indicat-
ing antigen-specific expansion. The ongoing FIH trial will include up to 16 patients
with Stage IV CRC and limited remaining standard of care therapies. pTTL is ad-
ministered as a single-dose monotherapy after chemotherapy-based preconditioning
with cyclophosphamide and fludarabine. A doseescalation design is applied.
The trial is divided into three parts. Part I: Collection of materials for sequencing
and pTTL production (tumour biopsy, surgical collection of lymph nodes), and
manufacturing of EpiTCer beads and pTTL.
Part II: pre-conditioning, administration of pT'TL and follow-up for 6 months.
Part III: Long-term follow-up to 5 years after pTTL administration.
The primary endpoint is safety. Secondary outcomes include response, overall sur-
vival, and progression-free survival. Biomarkers for pT TL persistence, pI'TL charac-
teristics, and response will be evaluated.

Trial Registration EUDRA CT #2022-000394-96.
Clinicaltrials.gov Identifier #NCT05908643

A selection of publications from your group
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Etiologies of Pediatric Cancers A ssociated with Inborn

Errors of Inmunity Hassan Abolhassani

Inborn errors of immunity (IEI) are a heterogeneous group of inherited disorders,
and almost 500 genes associated with these disorders have been identified. Defects
in IEI genes lead to diverse clinical manifestations including increased susceptibility
to malignancies. The overall risk for cancer in children with IEI ranges from 5-25%
and the type of malignancy is highly dependent on the specific mutant gene under-
lying IEI. Although the majority of IEI patients present hematologic cancers, the
rate of solid tumor s is also significantly higher than the normal population in this
group of patients . My research group has continuously been involved in the field of
immune system disorders through the integration of standard functional assays of
immune cell subsets using the identification of monogenic causes of tumor develop-
ment and a single cell multi omics approach. We systematically evaluate the hypoth
esis that a large proportion of immunodeficient patients with cancers especially
lymphoma can be characterized by abnormal molecular signatures, which can

be determined by a combination of the genome, epigenome, transcriptome, prot
eomics and metagenomics profiling. Our main patients cohort are corresponding to
the oncogenic hallmarks related to molecular defects avoiding immune destruction
(PI3KCD, PI3KRI mutations), genome instability /DNA repair defects

(ATM , BLM, MRE11 mutations), and mutation enabling replicative immortality
(Fanconi anemia mutations), tumor promoting inflammation chronic viral infec-
tions (CD27 CD70 mutations), resisting cell death (FAS , FASL mutations), sustain-
ing proliferative signaling (LRBA , CTLA 4, FOXP3 mutations), evadin g growth
suppressors (DOCKS8 , CXCR4 mutations), phenotypic plasticity (NFKB1 , NFKB2
mutations), epigenetic reprogramming (DNMT3B, ZBTB24, A ID mutations), and
polymorphic microbiomes (IL10, IL10R mutations). Our recent findings from these
translational projects showed that different types of malignancy could be associated
with specific entities of IEI and cancer hallmarks which their identification is funda-
mental for personalized treatment and appropriate management of patients.

A selection of publications from your group

1. Clinical and Immunologic Characteristics of Non Hematologic Cancers in Patients with In-
born Errors of Immunity. Cancers (Basel). 2023 Jan 26;15(3):764.

2. Diversity of malignancies in patients with different types of inborn errors of immunity.
Allergy Asthma Clin Immunol. 2022 Dec 12;18(1):106.

3. Updates of cancer hallmarks in patients with inborn errors of immunity. Curr Opin Allergy
Clin Immunol. 2022 Dec 1;22(6):352 363.

4. Full list of publication s: https://scholar.google.com/citatio ns?user=fMy4pqMAAAA]J&hl=en
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Translational Melanoma Research Hildur Helgadottir

Our research is on melanoma incidence, biology, genetics and different aspects re-
lated to prevention and treatment of the disease. Our main research projects are:

PROMMEL-Precision Radiotherapy in Immunotherapy resistant melanoma
Ellen Backlund, Muyi Yang, Hildur Helgadottir

PROMMEL is an ongoing clinical trial, including patients that are resistant to im-
mune checkpoint inhibitors (ICI). Stereotactic radiotherapy (RT) is combined with
ICI where we study synergic effects between the treatments, assessing responses and
biomarkers. https://classic.clinicaltrials.gov/ct2/show/NCT04793737

BIO-MELANOM

Suzanne Egyhazi Brage, Fernanda Costa Svedman, Muyi Yang, Cissi Liu, Hildur Helgadottir
Biomarker study with sequential blood and tumor biopsies collected from patients
undergoing ICI or targeted therapy. Current focus is on inflammation markers in
plasma. We are collaborating with other groups applying single cell and in situ
sequencing of tumor cells

MELCAYA-Melanoma in Children, Adolescents and Young Adults

Karina Schultz, Francesca Portelli, Hildur Helgadottir

We are studying melanoma occurrence in the young and through the Swedish
Melanoma Registry (SweMR) we have observed an significant trend deviation in
the young. We are studying the dermatoscopic, pathologic and molecular aspects of
melanocytic lesions in young individuals including Spitz tumors and BAP1 inacti-
vated melanocytic tumors.

BRAF mutation and Ulceration in Primary Melanoma

Johan Falkenius, Francesca Portelli, Hildur Helgadottir

Primary melanoma ulceration is after the Breslow thickness the most significant
prognostic marker. Ulceration is also positively associated with tumor BRAF mu-
tations. This project is focused on assessing ulceration as a continuous variable (in
contrast to the usual yes/no) and the association with BRAF status (proportion of
BRAF mutated alleles) and survival.

Melanoma germline genetics

Veronica Hoiom, Hildur Helgadottir

We study hereditary melanoma and underlying genetics. We are particularly inter-
ested in germline mutations in CDKN2A and BAP1. We study risk spectrum, surviv-
al, and response to current melanoma treatments in high-risk individuals. There is
also a focus on melanoma families with no known high-risk mutations where we are
assessing polygenic risk scores and different features of families that can predict the
melanoma risk and need for surveillance.
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Hong Qian

Hong Qian group has been working on hematopoietic microenvironment/niche
with a focus of mesenchymal cell niche in myeloid leukemia using both mouse mod-
els and patient materials (https://ki.se/en/medh/hong-qian-group-leukemia-niche).
The goal is to identify the niche factors that are altered in acute myeloid leukemia
(AML) and chronic myeloid leukemia (CML) and have therapeutic potential or
prognostic values. The group has identified a set of dysregulated niche factors in
AML or CML. The recent work from her group has demonstrated the critical role
of Lama4 in AML progression and relapse (Cai, et al., Blood, 2022) and identified a
chemokine CXCL14 as A new therapeutic option for patients with CML (Dolinska
et al., Blood, 2023). In addition, the group has for the first time reported that the
AML cells infiltrated in the skin tissue are leukemogenic and they are maintained
by skin mesenchymal cell niches (Sandhow et al., JEM, 2023). These findings lay an
important foundation for further understanding of microenvironmental contribu-
tion to the treatment responses of myeloid leukemia and other hematological malig-
nancies.
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The role of MTSS1 downregulation in metastasis of nasopharyngeal

carcinoma Ingemar Ernberg

Undifferentiated nasopharyngeal carcinoma (NPC) is an epithelial cancer that aris-
es from the cells iutlining the surface of the nasopharynx. The pathogenesis depends
on a challenging complex of risk factors, including polygenic genetic susceptibility,
Epstein-Barr virus (EBV) infection, and other environmental factors.

Metastasis suppressor 1 (MTSS1) was identified in 2002 as a metastasis suppressor
gene, and was named ‘missing in metastasis’ (MIM) because it was not expressed in
invasive, metastatic bladder cancer cell lines20. Wild-type MTSS1 is 759 amino ac-
ids long, with a C-terminal ‘Wiskott-Aldrich syndrome protein homology 2° (WH?2)
domain and an N-terminal ‘inverse Bin—Amphiphysin-Rvs (I-BAR) domain21.

The C-terminal WH2 domain can bind to actin, and the I-BAR domain can bind

to phosphoinositide-rich lipid bilayers. The I-BAR domain introduces a curvature
into lipid bilayers, such as at the plasma membrane. In this way, I-BAR domains can
induce the formation of protrusions at the cell surface.

MTSS1 can be detected in all human tissues. It is now well documented that loss

of MTSS1 is related to metastasis and tumor progression in many different cancers.
The anti-metastatic mechanism of MTSS1 is not yet well understood.

Here, we show that MTSS1 is down-regulated in nasopharyngeal carcinoma (NPC)
tissue, which predicts poor patient prognosis. MTSS1 suppresses NPC cell migra-
tionand invasion, in vitro through cytoskeletal remodeling at cell-cell borders and
assembly of E-cadherin/B-catenin in adhesion complexes. Moreover, we show that
the I-BAR domain of MTSS1 is both necessary and sufficient to promote formation
of E-cadherin/B-catenin/F-actin-mediated cell adherens junctions. Thus, MTSS1
suppresses metastasis by controlling the integrity of the adherens junctions. This has
clinical and therapeutic implications in all cancer types with decreased expression of
MTSS1.
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Determining NK cell tumor infiltration at the clonal level
Jakob Michaélsson

As NK cells develop from CD34+ hematopoietic precursors they differentiate and
form a highly diverse population based on variegated expression of a large number
of different proteins, e.g. NKG2A, NKG2C, KIRs, CD57 and CD62L. To what extent
the gene and protein expression in a given mature NK cell is stable over several cell
generations remains largely unexplored. To investigate to what extent conventional
human NK cells maintain clonally heritable gene expression patterns we analyzed in
vitro expanded NK cell clones derived from single CD56bright CD16- or CD56dim
CD16+ founder NK cells by combining flow cytometry and single cell RNA se-
quencing. Our results demonstrate marked clonally heritable patterns of gene and
protein expression in NK cells, where each founder NK cell gave rise to highly
homogenous, but clonally distinct progeny. The distinct clonal patterns of gene and
protein expression included both activating and inhibitory receptors, chemokine
and cytokine receptors, as well as effector molecules, and as such opens up for clone
specific functions, including migration, infiltration and function. In the next phase
of this project we will investigate clone-specific differences in tumor infiltration
using in vitro spheroid models of both tumor cell lines and lung tumor-derived pri-
mary epithelial cells, and aim at linking gene and protein expression in individual
clones with the capacity to infiltrate and kill tumor cells.
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Development of radiopharmaceutical therapy for metastatic
neuroblastoma

Jakob Stenman

Problem description

Neuroblastoma is the most common and deadly of childhood cancers. Despite
multimodal therapy, survival in high-risk disease is only 50%. The most common
cause of death is a metastatic relapse. We currently lead a European multicenter,
phase 2 clinical trial, where the efficacy of radiopharmaceutical therapy (RPT) with
Lutetium-177-DOTATATE is assessed in the treatment of relapsed or refractory
high-risk neuroblastoma in children (LuDO-N Trial, EudraCT:2020-004445-36,
PMID:35359899). The following opportunities for further development have been
identified:

Alpha particle therapy

Currently used beta-emitters cannot deliver a sufficient radiation dose to small
clusters of metastatic cells. High-energy alfa-emission from Astatine-211 or Actini-
um-225 releases a lethal radiation dose in a confined space, creating a possibility to
deplete even single metastatic cells. We collaborate with pharma industry to develop
alpha-RPT for neuroblastoma. In vitro development is performed at KI/SciLifeLab,
Stockholm, in vivo validation at the Pre-clinical Cancer Treatment Center, SciLife-
Lab, Uppsala.

Novel targets

The short path length of alfa-radiation requires new molecular targets that are
expressed in a high proportion of cancer cells. By single cell sequencing of metastat-
ic cells, we have identified and validated targets with a uniform expression across
tumor sub-clones. New targets are screened for monoclonal antibodies and peptide
binders in collaboration with the SciLifeLab Drug Discovery and Development
program. Radio-labelling is performed at the Karolinska University Hospital Radi-
opharmacy.

Radio-sensitization and protection

The therapeutic index of RPT can be improved by protecting the kidneys from
dose-limiting toxicity during excretion of unbound radioligands. By subsequently
applying tumor-specific radio-sensitizers, the therapeutic efficacy can be improved
without added myelotoxicity. High-throughput drug re-purposing screens are per-
formed to identify radio-sensitizers and protectors in collaboration with SciLifeLab
Chemical Biology Consortium, Sweden. Using a precision lethality approach, based
on cellular barcoding (Karlsson K, Nature 2023) we can identify radio-complement-
ing drugs that target radiation resistant metastatic tumor subclones.
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Less is more: de-escalation of breast cancer surgery

Jana de Boniface

In the field of breast cancer research, much attention is on de-escalation and
individualisation. Our research has a strong focus on rapid implementation in
clinical guidelines and pushing for change. We run large randomized international
clinical trials evaluating e.g., whether axillary clearance can be omitted in node-pos-
itive breast cancer (SENOMAC) and whether nodal radiotherapy can be omitted

in node-positive hormonesensitive breast cancer (T-REX). Through collaboration
with international academic groups such as EUBREAST and OPBC, we are instru-
mental to large prospective cohort studies assessing variations of clinical routines
and their outcomes, such as AXSANA (evaluating axillary clearance versus targeted
axillary dissection versus sentinel lymph node biopsy in clinically node-positive
breast cancer patients receiving neoadjuvant chemotherapy; my group is respon-
sible for patient-reported outcomes) and MELODY (evaluating methods for the
marking of non-palpable breast lesions) and the randomized breast reconstruction
trial OPBC-02/PREPEC (I am responsible for the report on early complications).

In Sweden, we have set up population-based cohorts such as the Stockholm Breast
Reconstruction Database (over 2000 patients) and the Stockholm DCIS database
(under construction) and take advantage of the National Quality Register for Breast
Cancer in evaluating surgical strategies. Most recently, we have started a randomized
clinical trial testing whether a physical exercise intervention during neoadjuvant
chemotherapy can improve the primary outcome, pathological complete response.
Here, we are collaborating with several international sites both within and outside
Europe and plan to enrol 790 patients until the end of 2025. In this trial, several
translational collaborators work on explorative analyses studying the mechanism
behind the anti-tumoral effect of physical exercise using blood and tumor samples as
well as faeces. A yet unexplored interest is the potential of the perioperative period
as a window for breast cancer treatment.
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Reactivation of p53 protein family members for improved

cancer therapy. Joanna E Zawacka

p53 tumor suppressor belongs to the p53 protein family, which includes p53, p63,
and p73 proteins. All family members regulate the same set of genes involved in ap-
optosis, cell cycle, senescence, or DNA damage repair and are inactivated in cancers.
Current therapeutic efforts focus on the reactivation of p53 for improved cancer
therapy at large.

APR-246 (eprenetapopt), a drug tested in several clinical trials both in solid and

in hematological cancers, is converted to active molecule methylene quinuclidi-
none (MQ). MQ refolds mutant p53 to wild-type conformation through binding

to cysteine residues in the p53 core domain. By applying a range of biophysical

and cell-based assays, we have identified two cysteine residues targeted by MQ,
which are critical for mutant p53 thermostabilization and death induction in cancer
cells[1].

Unlike TP53, TP73 gene is rarely mutated in cancers, the protein is expressed and
can be reactivated pharmacologically. The strategy aiming at the restoration of p73
in tumors lacking p53 is emerging as a novel approach for improved cancer therapy.
Through the drug repurposing approach, we have recently found that heme analogs
reactivate p73 tumor suppressor in cancer cells in a manner similar to wild-type
p53. The drugs reinstate p53 through binding to p53 N-terminus and inhibiting

the p53/MDM2 and p53/MDM4 interactions [2]. The mechanism of inhibition of
protein-protein interactions is converging on the allosteric shift in the p53 N-termi-
nus [3]. Our studies using fluorescent polarisation and yeast reporter assays revealed
that molecules binding to p73 N-terminus, reactivate this tumor suppressor protein
by inhibiting p73/MDM2/MDM4/ITCH axis. Further studies are on-going to fully
comprehend the mechanism of reactivation of p53 and p73 by repurposed drugs.
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AR pathway inhibitors versus taxanes in metastatic prostate cancer
Johan Lindberg

Background: The Prostate Biomarker (ProBio) trial is an international biomark-
er-driven, randomized, outcome-adaptive platform trial in men with metastatic
castrate resistant prostate cancer (nCRPC) evaluating multiple agents.

Methods: We used outcome-adaptive randomization to compare biomarker-driven
treatment selection (experimental arms) against physician’s choice standard-of-care
(SOC; control arm), and to compare agents against each other within the experi-
mental treatment arms. Men with mCRPC were randomized based on genomic al-
terations in circulating tumor DNA in five biomarker signatures. Androgen receptor
pathway inhibitors (ARPi; abiraterone and enzalutamide) and taxanes (docetaxel
and cabazitaxel) were evaluated, using progression-free survival per PCWG3 crite-
ria (PFS), as primary endpoint. Enrollment in the experimental group was stopped
when the Bayesian probability of superiority reached prespecified thresholds (“grad-
uation”).

Results: In total, 219 men were randomized: 92 to SOC, vs. 76 and 51 to taxanes and
ARPi, respectively, in the biomarker-driven arms. ARPi graduated in the “signature
all’, i.e. a signature encompassing all biomarkers. The median estimated PFS was
11.3 months (90% Bayesian credible interval [CI], 9.8 to 13.1) for ARPi compared
with 7.2 months (90% CI, 6.5 to 8.1) in the SOC arm, for a hazard ratio (HR) of 0.52
(90% CI 0.37 to 0.72). ARPi demonstrated superiority to taxanes within the exper-
imental arms (HR 0.54; 90% CI 0.38 to 0.76). We observed suggestive differential
treatment effects for patients with TP53 mut and TMPRSS2:ERG fusion disease.
The median estimated overall survival (OS) was 37.3 months (CI, 27.7 to NA) for
ARPi compared with 20.2 months (90% CI, 18.4 to 23.0) taxanes within the experi-
mental arms.

Conclusions: ARPi increases PFS and OS both compared to SOC and taxanes in
patients with mCRPC. These are directly randomized data for ARPi and taxanes,
showing the first evidence of a difference in PFS and OS for these agents in the
mCRPC setting.
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Genotype, phenotype characterization of Chronic Myelomonocytic
Leukemia (CMML) ; disease onset mechanisms and risk factors for

aggressive disease Johanna Ungerstedt
CMML is a clonal hematological stem cell disease with poor prognosis. CMML is
clinically heterogenous with autoimmune manifestations in 30% of patients The re-
lation between mutations, phenotype and outcome is not well understood . Loss of
function TET 2 mutation is seen in 60 % of patient . For long it was considered that
TET2 mutation did not impact prognosis, however a large metaanalysis recently
showed that TET2 mutation was associated with a slig ht survival advantage.

Our recent population based data (Kjellander and Westerberg , manuscript) clearly
demonstrates a higher hemoglobin , lower LDH, and a significant survival advan-
tage in the TET2 mutated patients despite being 7 years older at diagnosis compared
to TET2 wildtype patients We noted that 20% of the cohort had bone marrow ex-
aminations 5 20 years before diagnosis, and we are currently indepth analyzing the
differences in the microenvironment between the pre CMML and diagnostic sample
as well as assessing with sensitive methods if any/some/ all mutations present at
diagnosis were present already long before overt diagnosis . This will increase our
knowledge on disease onset mechanisms and the importance of the microenviro-
ment .

In a separate study, we explored the transcriptome, methylome and s creened for
novel potential driver mutations by exome sequencing in tumor and germline sam-
ples from 145 CMML patients (Kjellander, Nannya manuscript. Exome sequencing
rendered two distinct clusters b y unsupervised clustering strongly driven by TET2
mutation . Unsupervised c lustering of DNA methylation data also gave two

distinct clusters, and there was an almost 100 % overlap between the mutation and
methylation clusters . Patients in the mutated TET2 associated cluster had a strong
survival advantage. Methylation differences were mostly in genes associated with en-
hancer regions and repressed polycomb. We are now exploring how this associates
with transcriptome output with the hope to find potential therapeutic targets for this
disease where we have no specif ic treatment options today.
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Decoding and targeting mechanisms of neuroblastoma evolution

John Inge Johnsen

The overall goal for the research group is to reveal the heterogeneities, plasticity,
molecular landscapes and cellular interactions of malignant and corresponding
non-malignant cells in neuroblastoma (NB) to identify the cellular origin, mecha-
nisms of drug resistance and druggable targets that can be transferred into clinical
trials and new treatment options. NB is a neural crest-derived tumor of the periph-
eral nervous system showing heterogeneous clinical behavior manifested through
numerous segmental chromosomal aberrations in which gene amplification of
MYCN, deletion of chromosome (Chr)1p or 11q and segmental gain of Chr17q are
associated with poor prognosis. Among these, gain of Chr17 is the most frequent
genetic alteration observed in 80% of the patients.

We used a combination of Omic techniques to characterize the molecular and cellu-
lar landscape of NB. This together with evolutionary trajectories dissecting the accu-
mulation of chromosomal instabilities in NB show that gain of Chr17 is an early ge-
netic abnormality in NB development and linked to the accumulation of additional
chromosomal aberrations and poor prognosis. Increased segmental gains of Chr17q
are observed during clonal evolution, relapse disease and metastasis. We show that
the p53-inducible Ser/Thr phosphatase, PPM1D, located on chr17q22.3, which acts
as a negative regulator of p53, is activated by frequent segmental 17q-gain, gene-fu-
sion or gain-of-function somatic and germline mutations in NB and that PPM1D
overexpression strongly correlates to poor patient survival. We recently showed that
PPMI1D is a de novo oncogene developing tumors when overexpressed in mice,
including NB. We also show that NB are strictly dependent on high expression of
PPM1D for survival and that genetically or pharmacological inhibition of PPM1D
suppress the growth of NB mouse xenografts. Currently we are investigating the
effects of Chr17q gain and candidate genes on Chr17q using zebrafish, HESC and
iPS-derived neural crest cells in different phases of maturation as model systems.
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2021 Oct 31;13(21):5493. doi: 10.3390/cancers13215493. *Shared last authorship.
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SOX21 counteract glioblastoma growth by counteracting SOX2
activated gene expression.

Jonas Muhr
High-grade glioma is the most frequent primary tumour of the brain. One reason
why the standard of care of this tumour type unavoidably fails can be explained by
the fact that rarely dividing glioma stem cells (GSCs), which have the capacity initi-
ate and drive tumour recurrence, are resistant to current therapies. Members of the
SOX family of transcription factors (TFs) are multifaceted regulators of various stem
cell populations. For instance, the TF SOX2 has well recognized roles in maintaining
healthy and cancerous stem cells in an undifferentiated, self-renewing state. Anoth-
er member of the SOX TF family, termed SOX21, shares more than 95% sequence
identity of its DNA binding domain with that of SOX2, but has the opposite func-
tion compared with SOX2.
Using a mouse glioma model, we have demonstrated that the removal of SOX21
strongly increases the capacity of the activated oncogenes, H-RAS and AKT, to
induce the formation of high-grade glioma like tumours. In human SOX21 is a
prognostic marker, where increased levels of SOX21 expression are associated with
significant longer survival of high-grade glioma patients. Consistently, biolumines-
cent measurements and mouse survival data show that doxycycline-activated SOX21
expression in pre-established, orthotopic glioma significantly can decrease tumour
growth. RNA-seq, ChIP-seq and ATAC-seq analyses of GSCs show that SOX21,
achieve these functions by repressing active chromatin and the expression of cancer
promoting genes, which are activated by SOX2. Together these findings reveal novel
insights into the molecular machinery that sustain the maintenance and selfrenewal
of GSCs.
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1. Daniel W. Hagey, D., Topcic, D., Kee, N., Reynaud, F., Perlmann, T., Muhr, J. (2020) CYC-
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3. Sandberg, M., Killstrom, M. and Muhr, J. (2005). Sox21 promotes the progression of verte-
brate neurogenesis. Nature Neuroscience 8, 995-1001.
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Use of genetics and mammography features to improve survival in

breast cancer patients Kamila Czene

In Sweden, breast cancer diagnoses occur every hour, with one woman succumb-
ing to the disease every sixth hour. Prognostic factors for breast cancer encompass
both tumor characteristics and patient attributes. Our prior findings underscore the
pivotal influence of a patient's inherited genetic background on the disease's aggres-
siveness. Additionally, an essential patient attribute is the mammographic density of
the breast, which plays a critical role in both accurate diagnosis and prognosis.

The primary objective of our research is to gain a comprehensive understanding
of the genetic and mammographic factors that impact breast cancer prognosis. We
have outlined specific goals as follows:

Family Studies on Genetic Prognostic Factors

Molecular Studies on Genetic Prognostic Factors

Mammographic Factors Influencing Prognosis

In addition to examining breast cancer recurrence and mortality as a model for fatal
breast cancer, we are utilizing two additional models - interval cancer and molecular
subtypes of breast cancer.

A profound comprehension of the role of inherited genetics stands as a paramount
necessity in the development of personalized screening strategies, particularly for
women at high risk of aggressive breast cancer, including interval cancers. More-
over, insights into an individual's inherited genetic makeup will provide clinicians
with invaluable guidance in optimizing hormonal therapy, ultimately bolstering the
chances of an improved prognosis. Meanwhile, the clinical application of mam-
mographic breast density will not only elevate diagnostic accuracy but also serve as
a pertinent indicator of an early response to hormonal treatment.
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Precision strategies to overcome metastatic heterogeneity

Kasper Karlsson

Metastatic heterogeneity is the main challenge for cancer research today. Metastases
have a high clonal heterogeneity due to genetic instability, ongoing selection, and
variable microenvironments with local adaptation. Most patients that die of cancer,
succumb to a metastatic relapse, typically in the bone marrow, liver or brain. Tumor
recurrency often depends on outgrowth of rare, therapy resistant subclones,
frequently of metastatic origin.

A common strategy to overcome this heterogeneity is to use combination therapies.
Most efforts so far have been spent on finding synergistic interactions between
drugs. Synergy measures overall cell killing eftect of two or more drugs on bulk tu-
mor cells and is usually applied on relatively homogenous cell line models exposed
to a single environment. This is in sharp contrast to the metastatic setting where the
primary obstacle to cure often is rare tumor clones that survive even very high drug
concentrations. We are working on two orthogonal approaches to specifically target
rare therapy resistant clones: Precision Lethality and radiopharmaceutical therapy.
In precision lethality, cell barcoding is used to tag thousands of distinct tumor sub-
clones, which make it possible to quantify clonal heterogeneity. We apply precision
lethality to identify subpopulations that enrich under standard of care treatment,
and to systematically search for targeted therapies that specifically eradicates those
sub-populations.

In radiopharmaceutical therapy, a targeting molecule carries a radioisotope specifi-
cally to tumor cells, including at metastatic sites. Compared to cytotoxic and immu-
nomodulating drugs, radiopharmaceutical therapy has a distinct advantage in eradi-
cating heterogenous metastatic cell clusters, since not all cancer cells need to express
the target antigen to receive a lethal radiation dose. We use multiple approaches to
widen the therapeutic window for radiopharmaceutical therapy.

A selection of publications from your group
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Tumour growth, random effects models for breast cancer screening
data - studies of aggressive breast cancer and screening performance

Keith Humphreys

We develop and use biologically motivated statistical models of tumor progression
to study the incidence and mortality and epidemiology of breast cancer. We also use
these models to predict the risk of (in particular, aggressive) breast cancer. The mod-
els are estimated using data from detailed population-based studies of breast cancer
and breast cancer screening, combining longitudinal register, questionnaire, image
and molecular data. We try to shed light on the roles of different factors in screening
and symptomatic detection of breast cancer, and in tumor onset, growth and spread.
The information we create can be used for planning and evaluating approaches

to (secondary) prevention of breast cancer. Our risk prediction models rigorously
incorporate screening information.

A selection of publications from your group
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To prevent, or even reverse, cognitive late complications after cranial

radiotherapy Klas Blomgren

Lithium has been found to protect brain tissue from IR-induced injury and pro-
mote regeneration, without protecting tumour cells. Lithium has even been shown
to have anti-tumour effects. There are currently no therapies available to prevent

or ameliorate the effects of cranial radiotherapy, but there are 3 hubs where clinical
trials for children have been initiated, Stockholm (lithium), St Jude, Memphis, USA
(metformin), and Sick Kids, Toronto, Canada (memantine). We envision that in the
coming decades, we will combine preventive measures and active treatments, just
like how we combine anti-tumour treatments, to improve not only survival, but also
the quality of survival.

LiBRA (Lithium treatment to prevent cognitive impairment after brain radiother-
apy), EuCT Number: 2022-500175-32-00, is a phase 2, multi-centre, double blind,
placebo-controlled, randomised clinical trial. It was approved by the ethics review
board and the Swedish medical products agency on May 2nd, 2023. We aim to in-
clude 84 children after their tumour therapy and treat them with lithium or placebo
for 6 months, followed by neuropsychological assessments, MRI and QoL question-
naires up to 5 years. Patients from Nordic countries and France will be included.

A selection of publications from your group

1. Zanni G, Goto S, Fragopoulou AF, Gaudenzi G, Naidoo V, Di Martino E, Levy G, Dominguez
C, Dethlefsen O, Cedazo-Minguez A, Merino-Serrais P, Stamatakis A, Hermanson O and
Blomgren K (2021) Lithium reverses irradiation-induced changes in rodent neural progenitors
and rescues cognition. Molecular Psychiatry. 26(1):322-340. Epub 2019 Nov 14.

2. Yuan J, SongJ, Zhu D, Sun E, Xia L, Zhang X, Gao C, Agam G, Wang X, Blomgren K and Zhu
C (2018) Lithium treatment is safe in children with intellectual disability. Front Mol Neurosci.
11:425, 1-9.

3. ZhouK, Xie C, Wickstrom M, DolgaAM, Zhang Y, Li T, Culmsee C, Kogner P, Zhu C and
Blomgren K (2017) Lithium protects hippocampal progenitors, cognitive performance and
hypothalamus-pituitary function after irradiation to the juvenile rat brain. Oncotarget.
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Molecular- and translational research in non-small cell lung cancer-
identification of precision cancer medicine and radiotherapy

sensitizing targets Kristina Viktorsson
Our team focus on non-small cell lung cancer (NSCLC) patients and their response
to precision cancer medicine (PCM) treatment including small tyrosine kinase
inhibitors (TKIs) and immune check point blockade. We are working in preclinical
models of NSCLC but are also focusing on primary NSCLC cells as well as tumor-
and liquid biopsies of NSCLC patients in relation to above mentioned therapies

in national-and international collaborative efforts. We have a specific interest in
integrating PCM with radiotherapy, in particular with stereotactic body radiother-
apy (SBRT), where our work span from preclinical characterization into biomarker
(BM) discovery in liquid biopsies.

We have a focus on extracellular vesicles (EVs) in plasma/serum as a source of BMs
for prediction of treatment response but also on understanding their role as sign-
aling drivers in context of PCM therapies and metastasis. Thus, we are currently
studying the potential of using EV protein cargo to predict metastatic spread of
early-stage NSCLC patients, a joint effort with Sheba Medical Center and Tel Aviv
University. In another collaboration t with Uppsala University and Royal Institute of
Technology, we are developing nanosensors for rapid and sensitive characterization
of EV surface proteins.

We have identified the Ephrin- and Eph signaling to be important in NSCLC con-
trolling survival, migration/invasion, and response to radiotherapy. Our unpub-
lished data support a role for the Ephrin B3 and EphA2 receptor cascade in influ-
encing response to EGFR-TKIs, constituting a possible next PCM target. We are

in this context deciphering the role of EVs in transmitting such Ephrin- and Eph
driving signaling circuits and their effect on treatment response. In summary, our
team has know-how on BM discovery and novel treatment target identification in
NSCLC spanning from preclinical characterization to biomarker discovery with a
focus on PCM and/or its integration with SBRT.

A selection of publications from your group
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Targeting mechanotransduction in invasive cancer

Lars Holmgren
Tumor cells possess the ability to infiltrate healthy tissues, forming small clusters at
the tumor periphery, which is often associated with a dismal prognosis and presents
a formidable challenge for conventional therapies. Our previous research pinpoint-
ed the significance of p60AmotL2 expression in invasive colon and breast cancer
cells, revealing its pivotal role as part of the Hippo pathway. In vitro investigations
unveiled that p60AmotL2 promotes the invasion of epithelial cells by negatively
impacting E-cadherin binding affinity. In this study, we introduce an innovative
strategy for combatting invasive cancer cells. We employed a library of compounds
known for their anti-tumor activities and applied them to epithelial cells transfected
with inducible p60AmotL2 in a phenotypic screening assay. This approach led us to
the identification of 60 compounds exhibiting selective targeting of the expressing
cells. Intriguingly, these compounds fell into two distinct categories: Epidermal
Growth Factor (EGF) tyrosine kinase inhibitors and inhibitors of Bromodomain
and Extra-Terminal motif (BET) proteins. Of particular note, the BET protein
inhibitors consistently demonstrated potent anti-tumor activity not only in human
cancer cell lines but also in organoids derived from colon cancer patients. These
compelling findings underscore the efficacy of our phenotypic screening strategy
in uncovering novel compounds specifically tailored to target invasive cancer cells.
This research not only offers promising avenues for the development of new ther-
apies aimed at combatting the relentless progression of invasive tumors but also
highlights the critical role of p60AmotL2 in the Hippo pathway, providing valuable
insights into the molecular mechanisms underlying tumor invasion and progression.
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M.J., Ketelhuth, D.EJ., Roy, J., et al. (2023). The VE-cadherin/AmotL2 mechanosensory path-
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The life of cancer inside and outside of the human body

Laszlo Szekely
The vast majority of cancer research takes a reductionist approach to study can-
cer on model organisms, cell lines or surgically excised tumor samples. It is a rare
opportunity to study cancer in the context of the entire human body;, to follow the
genetic/epigenetic evolution of a disseminating tumor, to study the various interac-
tions with the host tissues and to dissect the response to various therapeutic inter-
ventions. During the Covid-19 pandemic we have developed procedures to carry
out rapid autopsies (less than 24 hours post mortem) combined with very detailed
sampling for subsequent scientific analysis. These routines are now in place and
constitute a very valuable resource to obtain both fresh (living) and adequately fixed
material also for basic cancer research as well as for the evaluation of the efficacy of
novel therapies. Postmortem examination also helps to dispel frequent misconcep-
tions about the cause of death of cancer patients. As overall and cancer specific mor-
tality are important endpoints of clinical trials, precise determination of the reason
and mechanism of death is paramount for correct evaluation of the therapy effect of
new agents.
Studying the proper environment for cancer growth and survival in the body helped
us to create ex vivo conditions that permit primary cancer cells not only to survive
but also to thrive outside of the body. Combining these ex vivo systems with high
throughput fluid handling and automated single cell imaging techniques allowed us
to test large numbers of therapeutic agents to assist individualized therapy.

A selection of publications from your group
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» Broad expertise in biostatistics/bioinformatics and epidemiology applied to
cancer research
o Clinical trial annotation, i.e. collection and annotation of tumor tissue in the
large STO-trials
o Currently running several projects with interest in intra-tumor heterogeneity
using:
»  Deep-learning (AI) to analyse IHC images stained with the clinically used
markers
» Imaging mass cytometry (IMC) simultaneously imaging around
40 proteins at subcellular resolution
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Translational breast cancer research with focus on long-term risk of
metastatic disease and endocrine treatment benefit

Linda Sofie Lindstrom
We focus on breast cancer research in my research group with a bioinformatic

toolbox, an interdisciplinary perspective and a specific interest in understanding the
reasons behind the longterm risk of distant metastatic disease as seen in majority of
patients with breast cancer.

Breast cancer is a truly diverse disease with the main fundamental difference be-

ing whether the tumor is hormone-sensitive or not, i.e., estrogen receptor-positive
(ER+) or negative (ER-). A unique feature of ER+ breast cancer is the long-term risk
of fatal disease decades after initial diagnosis, and half or more of all breast cancer
metastases will be diagnosed beyond 5 to 10 years after diagnosis as shown by us
and others. The factors underlying long-term risk remain poorly understood and
current research is mainly focused on early risk, partly due to the lack of tumor sam-
ples from patients with complete long-term follow-up.

We are currently investigating intra-tumor heterogeneity of the breast cancer mark-
ers (IHC) and the heterogeneous ER+ tumor microenvironment, to identify tumor
characteristics influencing long-term risk and benefit from endocrine treatment.
Using novel deep-learning methods and in depth spatial analysis will enable the
understanding of tumor biology down to single-cell level. We are using unique and
large clinical trials with patients randomized to endocrine treatment versus not with
complete long-term follow-up.

The distinction of long-term risk is essential, since accurate risk prediction allows
for individualized treatment, decreases anxiety, and supports aggressive treatment
for patients at high long-term risk of fatal disease. Our studies has the potential to
answer vital questions about the influence of the tumor microenvironment and
intra-tumor heterogeneity for long-term risk in ER+ breast cancer, helped by the in-
terdisciplinary expertise in our team. Driving large-scale interdisciplinary research
initiatives gives us the opportunity for in-depth understanding of the factors by
which breast cancer survival is determined.

A selection of publications from your group
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Implementing genetic MRD assessment in the clinical care of patients

with myelodysplastic syndrome Magnus Tobiasson
Clinical studies on transplantation in MDS

We performed a prospective observational study, NMDSG14B Part 1 between
2016-2021, in which we enrolled 266 Nordic MDS patients undergoing transplanta-
tion (HSCT). We developed a digital droplet PCR method to trace patient-specific
mutations post-HSCT to be used as markers of measurable residual disease (MRD).
MRD was strongly associated with relapse-free survival (HR 7.9, p<0.001) where
pos MRD preceded clinical relapse by a median of 71 days. This opens a window
where patients can be treated pre-emptively before a manifest clinical relapse. In the
subsequent NMDSG14B Part 2, 2023-2027 200 consecutive patients will be enrolled
in a prospective, multicenter, single-armed phase II study involving all transplanta-
tion centers in the Nordic countries. MRD will be analyzed in real time during the
first 2 years post HSCT and used to advice clinical intervention where MRD-pos
patients will receive treatment with Azacitidine and donor lymphocytes. MRD-pos
patients who are still treated with immune suppressive drugs will first undergo ta-
pering of the immune suppression. The NMDSG14B Part 2 study will use the same
MRD methodology as NMDSG14B Part 1 and we will be able to compare outcome
between Part 2 (intervention) and Part 1 (non-intervention), the latter serving as a
control group.

Enhanced sensitivity of methods for detecting measurable residual disease

By using the biobank material from the NMDSG14B-project, we working on proto-
cols for enhancing sensitivity of the MRD methodologies. In the first protocol we are
using, digital droplet PCR on sorted CD34+ cells. In a second protocol, we are using
the super rolling circle amplification.

Evaluation of the importance of achieving clone reduction before transplantation.
By using a large cohort (n=350) of transplanted MDS patients, we are investigating
the importance of clone reduction before transplantation.
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Novel approaches for neuroblastoma therapy

Malin Wickstrom Nasman

The research is focused on identifying and characterizing novel therapeutic ap-
proaches for pediatric cancers, mainly neuroblastoma. Neuroblastoma is a child-
hood cancer of the sympathetic nervous system and differentiation arrest of neural
crest-derived cells is considered to contribute to neuroblastoma formation. We are
evaluating novel targeted therapies including combinational treatments, with the
aim to identify novel therapies to treat refractory and metastatic disease to improve
patient survival and reduce side effects. We have a specific interest in drugs targeting
differentiation and genes associated to neurogenesis such as Rho kinase and tenuer-
ins. The lab is using screenings, in vitro models including 3D models, as well as in
vivo models as patient derived xenograft and transgenic mouse models.
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Cancer Cell Invasion Marco Gerling

We study clinical and mechanistic aspects of how cancer cells invade non-malignant
epithelial structures. Our focus is on colorectal cancer liver metastases and pancre-
atic cancer, for both of which we have built patient cohorts comprising clinical data
and histopathological images, collected into a digital image database and linked to
both paraffin-embedded and fresh tissue samples. With an international consortium,
we have developed histological scoring guidelines for liver metastases, by which we
systematize our approach to the histological image data.

Together with Martin Enge’s group, we have used a novel computational method to
identify direct cellcell interactions in intact tissue with RNA sequencing. Our un-
published data show that invading cancer cells reshape directly adjacent epithelial
cells, such that they induce a chronic-injury-like response leading to dedifferenti-
ation of the surrounding epithelial cells at the leading edge of tumor invasion. The
extent of this reaction is associated with prognosis.

Single-cell based identification and in situ remapping of the interaction partners at
the tumor leading edge have identified intercellular signaling pathways that poten-
tially facilitate tumor cell invasion, including IL-6/p-stat3 and Jagl/Notch2, which
we study in ongoing experiments in vivo in mice and with organoid models. Our
mechanistic studies approach tumor invasion from the angle of cell competition, an
evolutionary conserved mechanism that can either restrain or facilitate tumor cell
invasion into healthy tissue. Based on our data on the involved cell types, we ask
whether tumor cells and dedifferentiated non-malignant epithelial cells engage in
cell competition, and how their interactions can be used to inhibit tumor invasion.
Clinically, we are part of an EU-funded study, GUIDE-MRD, which investigates

the value of circulating tumor DNA to detect minimal residual disease (MRD) after
surgical removal of liver metastases or pancreatic cancer. Through GUIDE.MRD, we
prospectively collect data on somatic mutations, histology, and blood markers, aim-
ing for improved diagnostics of relapse connected to tumor biological characteris-
tics. We hope to be able to connect tumor invasion phenotypes with tumor genetics
and clinical outcome, for which these prospective studies provide the necessary
infrastructure
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Identifying molecular mechanisms and therapeutic targets in
childhood neural tumors
Margareta Wilhelm

The goal of our research is to identify molecular mechanisms that occur during
tumor development and how our findings can be used for precision cancer medi-
cine. My laboratory has many years of experience in the development and analysis
of in vivo cancer models. Currently, we are focused on developing humanized in
vitro and in vivo models for medulloblastoma and neuroblastoma. For this purpose,
we derive iPS cells and subsequently disease-relevant cells from non-cancerous
somatic cells of patients with germline mutations causing the disease. In this way,
we obtain normal neural stem cells carrying a driver mutation. We use these stem
cells and patient material to create cellular systems, in vivo models, and multilayer
CNS organoids. We are studying all stages of tumor development, from early to late
stages. In addition, we are particularly interested in understanding the communi-
cation between tumor cells and the microenvironment, and study this both in vivo
and in organoid or co-culture systems. We are using our models to understand the
mechanisms of tumorigenesis, to elucidate how the premalignant and promalignant
niches influence tumor formation, and to identify new potential therapeutic targets
and therapies.
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Functional fibroblast heterogeneity in the esophageal stem cell niche

Maria Genander

Fibroblasts are a key component of the healthy stem and tumor cell niche. Here,

we identify and functionally characterize fibroblast heterogeneity in the esophagus
during homeostasis and tumor development. We find that TROYPOS fibroblasts are
differentially distributed from proximal to distal and are in direct contact with the
esophageal epithelium. Transcriptional profiling suggests that TROYPOS fibroblasts
are different from TROYNEG fibroblast regarding extracellular matrix organization,
WNT and IGF signaling factors. However, organoidfibroblast cocultures show that
both populations can support organoid formation and growth. Ablating TROYPOS
fibroblasts, using the TroyiDTR mouse model, results in reduced epithelial prolifera-
tion and increase in organoid growth, establishing an important role for TROYPOS
fibroblast in maintaining epithelial homeostasis of the esophagus.

To understand the dynamics and role of TROYPOS fibroblasts in cancer initiation,
we treated mice with the carcinogen 4NQO. We find a spatial reorganization of the
stromal niche, where TROYPOS fibroblasts loose contact with the epithelium and
down regulate Troy expression. Xenografting demonstrate that TROYPOS fibro-
blasts from the untransformed esophagus inhibit tumor esophageal tumor growth
and organoid co-cultures reveal functional alterations in TROYPOS cell states
during transformation. Ablation of TROYPOS fibroblasts during 4-NQO treat-
ment promotes remodeling of the esophageal epithelium and leads to an increase in
intraepithelial immune cells. We identify an esophageal fibroblast niche cell dynami-
cally regulated during tumor initiation.
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Host cell remodeling by oncogenic herpes viruses

Maria Grazia Masucci

The post-translational modification of proteins by covalent conjugation of ubiquitin
(Ub) or ubiquitin-like (UBL) polypeptides regulates numerous cellular processes.
The effect of the modification is reversed by deconjugases that hydrolyze the cova-
lent bond and recycle ubiquitin and the UBLs. The importance of protein ubiquit-
ination for the control of viral infections is underscored by the finding that many
DNA and RNA viruses encode Ub/UbL deconjugases (vDUBs) that interfere with
cellular processes captured by viruses to promote infection and suppress antiviral
responses. The herpesvirus's large tegument proteins' N-terminal domains encode

a conserved vDUB with Ub- and NEDD8-specific deconjugase activity. The pro-
tein is expressed during productive infection and is incorporated into virus par-
ticles, suggesting possible roles during both the early and late phases of infection.
Our research aims to elucidate how the vDUB encoded by the human oncogenic
herpesvirus Epstein-Barr virus (EBV) contributes to the host-cell remodeling that
accompanies acute and latent infection and promotes malignant transformation. We
found the EBV vDUB interacts with numerous cellular proteins and protein com-
plexes required for viral genome replication and the release of virus particles. The
viral enzyme counteracts antiviral responses by regulating the activity of telomerase,
mRNA translation, ribosome quality control, type I IFN response and autophagy.
The conserved nature of the viral enzymes and their double role in the regulation of
the virus life cycle and the host antiviral response makes them attractive targets for
the development of new antiviral drugs.
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RNA-regulated DNA repair in cancer

Marianne Farnebo

Genomic instability is a hallmark of virtually all human cancers, promoting car-
cinogenesis as well as offering a therapeutic opportunity. Evidence that RNA partic-
ipates in DNA repair is accumulating, but the extent of this involvement, underlying
mechanism(s) and therapeutic implications remain largely unclear. Our laboratory
recently demonstrated that the small Cajal body-specific RNA 2 (scaRNA2) can
regulate DNA repair by binding to and inhibiting the catalytic subunit of the DNA-
PK repair enzyme. Moreover, scaRNAs are often dysregulated in cancer for unclear
reasons. We postulate the existence of a network of scaRNAs that participate in DNA
repair by regulating repair enzymes and whose dysfunction could contribute to the
development of various diseases, including cancer.

As a second part of my talk, I will present data that protein synthesis is controlled
by mRNA pseudouridylation, the most abundant and widespread type of modifica-
tion in RNA. We show that pseudouridine is incorporated into mRNAs during their
transcription and that the pseudouridine synthase dyskerin plays a key role in this
process. Moreover, we find that this modification reduces the rate of mRNA transla-
tion and that loss of dyskerin-mediated pseudouridylation results in global elevation
of protein synthesis. Notably, this process is disrupted in patients with dyskeratosis
congenita, caused by inherited mutations in dyskerin and suggesting that pseudou-
ridylation of mRNA plays a role in the underlying pathogenesis. We propose that
co-transcriptional pseudouridylation of mRNA enables coordination of transcrip-
tion and translation, with important implications for both normal development and
disease
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Targeting MYC induces lipid droplet accumulation by upregulation of
HILPDA in clear cell renal cell carcinoma

Marie Arsenan-Henriksson
Metabolic reprogramming is crucial during clear cell renal cell carcinoma (ccRCC)

development, manifested by accumulation of lipid droplets (LDs). This process

is mainly governed by the constitutive activation of the hypoxia inducible factors
(HIFs) due to loss of the von Hippel-Lindau (VHL) gene, and upregulation of MYC
signaling. Lipid droplets are specialized organelles composed of a core rich in tri-
glycerides and sterol esters, surrounded by a phospholipid monolayer. For long, they
have been considered as inert vesicles for fat deposit, product of altered metabolism.
But, in recent years, they have gained recognition as emerging regulators of tumor-
igenesis. Yet, the mechanisms and factors regulating their biogenesis are still poorly
described.

Here, we studied the molecular mechanism underlying lipid droplet accumulation
in ccRCC after MYC inhibition. Using a combination of lipidomics and metabolic
tracing, we found that constitutive HIF expression combined with MYC inhibition
induces reprogramming of glutamine metabolism, which was directed towards ac-
cumulation of triglycerides, the main component of LDs. However, combined

VHL expression with MYC inhibition resulted in an increase in inositol-related
lipid species, and thus, no LD formation was observed. Importantly, concomitant
inhibition of both MYC and glutamine metabolism using OMOMYC and BPTES
resulted in reduced tumor burden and impaired LD accumulation in vivo. Using
bulk RNAseq analysis, we identified the hypoxia inducible lipid droplet associated
protein (HILPDA) as the key driver for LD accumulation upon MYC inhibition. We
further demonstrated that this protein impairs proliferation as well as LD formation
upon downregulation both in vitro and in vivo. Finally, by single-cell RNAseq anal-
ysis of ccRCC tumors and renal samples from healthy individuals, we showed that
HILPDA is a specific biomarker for ccRCC.

Together, our study characterizes the molecular interplay between hypoxia and
MYC signaling resulting in LD accumulation and the identification of HILPDA as

a novel target for precision medicine. These discoveries provide an attractive ap-
proach for development of new therapeutic interventions for ccRCC.

A selection of publications from your group

1. Sainero-Alcolado L, Mushtaq M* Liafio-Pons J* Rodriguez-Garcia A, Yuan Y, Liu T, Ruiz-
Pérez MYV, Schlisio S, Bedoya Reina O, and Arsenian-Henriksson M**. Expression and activa-
tion of nucelar hormone receptors result in neuronal differentiation and favorable prognosis
in neuroblastoma. Journal of Experimental & Clinical Cancer Research 41(1):226 (2022).
*Equal contribution. **Corresponding author.

2. Ruiz-Pérez MV*, Sainero-Alcolado L, Oliynyk G, Matuschek I, Balboni N, Ubhayasekera
SJKA, Snaebjornsson MT, Makowski K, Aaltonen K, Bexell D, Serra D, Nilsson R, Bergquist
J, Schulze A, and Arsenian Henriksson M*, Induction of neural differentiation in neuroblasto-
ma upon inhibition of de novo fatty acid synthesis. iScience 24(2):102128 (2021). *Co-corre-
sponding

116



Matthias Lohr

Contact details

Department of Clinical Science, Intervention and Technology
Email: matthias.lohr@ki.se

Address:

Phone: +46 8 524-82872

Website: https://ki.se/en/people/matthias-lohr

Cancer Research Area

o Pancreatic cancer & pre-stages and individuals at risk

Key research field interests

o Pancreatic cancer

« Liquid biopsy

o Intraductal pancreatic neoplasia (IPMN)
o Individuals at risk (IAR)

» Molecular profiling

 Artificial intelligence imaging

Unique instruments and methodologies used in the group

o The asset are the well described patient cohort that we are following prospective-
ly. In addition, the AI supported analysis of imaging (CAT scan, MRI) developed
by a joint PhD for the detection of pancreatic masses is unique.
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Translational Pancreatic Cancer
Matthias Lohr

We are focusing on early pancreatic cancer and patients at risk for developing pan-
creatic cancer, especially those with pancreatic cystic lesions, intraductal pancreatic
neoplasia (IPMN) and individuals at risk (IAR). Other groups with a risk of devel-
oping pancreatic malignancies are patients with chronic and autoimmune pancreati-
tis. We are following these prospectively and have >3°000 and >400 in our database,
respectively. Besides the clinical work-up and characterization, we have now started
to apply Al-based image analysis to identify malignant lesions (within the EU pro-
ject PANCAIM). Two other EU projects focus on liquid biopsy, both prior to the
diagnosis of pancreatic cancer (in IPMN, IAR and other risk groups: PANCAID) as
well as after therapy (surgery) investigating the recurrence by monitoring the blood
to detect minimal residual disease (GUIDE.MRD). Beside contributing patients we
also investigate CTC and EV.
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Konig F, Lohr M, de Kruijff I, Riethdorf S, Gorges TM, Pantel K, Bauernhofer T, Nilsson M,
Sedlmayr P. In Situ Detection and Quantification of AR-V7, AR-FL, PSA, and KRAS Point
Mutations in Circulating Tumor Cells. Clin Chem. 2018 Mar;64(3):536-546. doi: 10.1373/
clinchem.2017.281295. PubMed PMID: 29301749.

5. All publications at http://bibliometrics.ki.se/public/publicProfile/231
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Nick Tobin

Contact details

Department of Oncology-Pathology

Email: nick.tobin@ki.se

Address: Bioclinicum, J5:30, Visionsgatan 4, New Karolinska Hospital, S- 171 64
Solna, Sweden

Phone: +46 761966368

Website: https://ki.se/en/people/nick-tobin

Cancer Research Area

« Bioinformatics, primarily breast cancer but with pan-cancer projects too

Key research field interests

« Cancer bioinformatics

o Cell cycle

« Gene expression signatures
o Breast Cancer

o Translational research

Unique instruments and methodologies used in the group

» Broad experienced with the analysis of publicly available large-scale genomic
datasets in breast and pan-cancer studies

« Applying genomic classifiers in patient cohorts

» Assessing the additional prognostic capacity of biomarkers beyond routine clini-
cal immunohistochemical biomarkers

 Currently running single-cell RNA-seq data projects, have previously run mi-
croarray, RNA-seq, DNA-seq, DNA-copy number and IHC-based projects, often
integrating multiple ‘omics data types
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Translational Omics Oncology: Focus on the cell cycle and its

clinical applications Nick Tobin

The past two decades have heralded the arrival of ‘omic data technologies including
next generation genomics, transcriptomics and proteomics platforms. We are gen-
erating data from biological samples at a scale never before seen in history and it is
estimated that by 2025, we will require over 5 exabytes of storage space for human
genomes alone. This is enough space to house a written log of every word ever
spoken by humans to this point in time! In this flood of data, the new bottleneck has
become expertise in biological interpretation and the need to hypothesize, theorize
and test rather than just generate data has become critical. Nobel prize winner Sir
Paul Nurse recently highlighted these shortcomings, lamenting that “Researchers
seem reluctant to come to biological conclusions or present new ideas”. We place
this need at the core of our research team, where the primary objective is to provide
definitive answers to novel hypothesis driven questions focused on the cell cycle in
cancer.

Specifically, we are currently focused on (i) understanding the differences in onco-
genic signalling between cell cycle phases in breast cancer subtypes using single-cell
RNA-seq data, and (ii) determining if a gene signature representing the cell cycle
can provide prognostic information in older breast cancer patients[1]. Finally, we
have also recently examined how the starting or baseline level of cell cycle activity/
cell proliferation in normal tissue influences the level of tumour cell cycle activity
and found that we can reclassify tumour cell cycle activity by placing it in terms of
its normal tissue of origin[2,3].

A selection of publications from your group

1. Castresana-Aguirre M, Johansson A, Matikas A, Foukakis T, Lindstrom LS, Tobin NP. Clin-
ically relevant gene signatures provide independent prognostic information in older breast
cancer patients. medRxiv; 2023. p. 2023.02.14.23285920. Available from: https://www.medrxiv.
org/content/10.1101/2023.02.14.23285920v1

2. Lundberg A, YiJJJ, Lindstrom LS, Tobin NP. Reclassifying tumour cell cycle activity in terms
of its tissue of origin. npj Precis Onc. 2022 Aug 20;6(1):1-10.

3. Lundberg A, Lindstrom LS, Parker JS, Loverli E, Perou CM, Bergh ], Tobin NP. A pancancer
analysis of the frequency of DNA alterations across cell cycle activity levels. Oncogene. 2020
Aug;39(32):5430-40.
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Nico Dantuma

Contact details

Department of Cell and Molecular Biology

Email: nico.dantuma@ki.se

Address: Biomedicum A7, Solnavigen 9, 171 65 Solna
Phone:

Website: https://ki.se/en/people/nico-dantuma

Cancer Research Area

« Various cancers. Among others melanoma and pancreatic ductal adenocarcino-
ma (PDAC)

Key research field interests

« Ubiquitin-proteasome system
o Autophagy

+ Cell-based reporter assays

« Screening

o Advanced microscopy

Unique instruments and methodologies used in the group

« Fluorescent reporter systems for intracellular protein degradation
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Targeting the ubiquitin-proteasome system in cancer

Nico Dantuma

The removal of misfolded or otherwise damaged proteins from the intracellular
environment is of critical importance for all cells as these aberrant proteins can give
rise to toxic protein aggregates. The ubiquitin-proteasome system (UPS) is a central
player in the cellular protein quality control as this is the primary proteolytic system
responsible for the destruction of misfolded and dysfunctional intracellular proteins.
Inhibition of the UPS has gained credit as a means for therapeutic intervention

in cancer patients as malignant cells typically produce elevated levels of misfold-

ed proteins, which makes these cells heavily dependent on a fully operative UPS.
Consequently, malignant cells are more sensitive to curtailing the activity of the UPS
than healthy, non-transformed cells, providing a therapeutic window for drugs that
inhibit the activity of the UPS. Our research has been dedicated to understanding
the role of the UPS in cancer and exploring its potential as a therapeutic target. Our
long-term objective is to gain insight in the molecular interactions that regulate the
activity of the UPS in malignant cells and identify new regulatory pathways that may
be amenable to therapeutic intervention.

A selection of publications from your group

1. Giovannucci, T.A., F.A. Salomons, M. Haraldsson, L.H.M. Elfman, M. Wickstrom, P. Young,
T. Lundback, J. Eirich, M. Altun. R. Jafari, A.-L. Gustavsson, John I. Johnsen and N.P. Dantu-
ma* 2021. Inhibition of the ubiquitin-proteasome system by an NQO1-activatable compound.
Cell Death Dis.12:914. htps://doi.org/10.1038/s41419-021-04191-9

2. Giovannucci, T.A., F.A. Salomons, H. Stoy, L.K. Herzog, S. Xu, W. Qian, L.G. Merino, M.E.
Gierisch, M. Haraldsson, A.H. Lystad, H. Uvell, A. Simonsen, A.-L. Gustavsson, M. Vallin
and N.P. Dantuma*. 2022. Identification of a novel compound that simultaneously impairs the
ubiquitin-proteasome system and autophagy. Autophagy 18:1486-1502. htps://doi.org/10.1080
/15548627.2021.1988359.

3. Xu, S., M.E. Gierisch, A.K. Schellhaus, I. Poser, S. Alberti, F.A. Salomons and N.P. Dantuma*.
2023. Cytosolic stress granules relieve the ubiquitin-proteasome system in the nuclear com-
partment. EMBO J. 42:e111802. htps://doi.org/10.15252/emb;j.2022111802
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Nicola Crosetto

Contact details

Department of Microbiology, Tumor and Cell Biology
Email:nicola.crosetto@ki.se

Address: Science for Life Laboratory, Tomtebodavagen 23A, 171 65 Solna
Phone: +39 347 3737 881

Website: https://ki.se/en/people/nicola-crosetto

Cancer Research Area

o Pre-clinical and translational cancer research
e Breast cancer

e Prostate cancer

Key research field interests

« 3D genome organization

« DNA double-strand breaks

« DNA copy number alterations and structural variants
« Intratumor heterogeneity

+ Single-cell DNA sequencing

Unique instruments and methodologies used in the group

o Instruments: .DOT nanodispensing device for single-cell assays.
« Methods:

 Single-cell DNA sequencing

 Single-cell extrachromosomal circular DNA sequencing

« Single-cell Hi-C

o Breaks Labeling In Situ and Sequencing (BLISS)
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Developing and applying single-cell DNA sequencing methods to
study intratumor heterogeneity and evolution

Nicola Crosetto
My main research interest is understanding how DNA double-strand breaks (DSBs)

arising in cancer cells contribute to the formation of DNA somatic copy number
alterations (SCNAs) and structural variants (SVs), and how SCNAs and SVs rewire
the three-dimentional (3D) structure of the genome, in turn dysregulating gene ex-
pression programs and contributing to cancer phenotypes. Towards this goal, in my
lab at KI-SciLifeLab we develop cutting-edge methods to map the location of DSBs
genome-wide as well as to profile SCNAs/SVs, extrachromosomal circular DNAs
(eccDNAs) and the 3D genome in single cells. We then apply these methods to pa-
tient-derived tumor samples (biopsies) with the ultimate goal of deriving clinically
useful predictive and/or prognostic biomarkers based on DSBs, SCNAs/SVs and 3D
genome. For the latter, we closely collaborate with the group of Assoc Prof Theodor-
os Foukakis at Karolinska University Hospital, applying our tools to breast cancer
specimens obtained in the frame of state-of-the-art clinical trials.

A selection of publications from your group

1. Yan WX, Mirzazadeh R, Garnerone S, Scott D, Schneider MW, Kallas T, Custodio J, Wer-
nersson E, LiY, Gao L, Federova Y, Zetsche B, Zhang F*, Bienko M*, Crosetto N*. BLISS is a
versatile and quantitative method for genome-wide profiling of DNA double-strand breaks.
Nat Commun. 2017 May 12; 8:15058. doi: 10.1038/ncomms15058. PMID: 28497783. *Co-cor-
responding authors

2. ZhangX, Garnerone S, Simonetti M, Harbers L, Nico* M, Mirzazadeh R, Venesio T, Sapi-
no A, Hartman J, Marchio C, Bienko M *, Crosetto N *. CUTseq is a versatile method for
preparing multiplexed DNA sequencing libraries from low-input samples. Nat Commun. 2019
Oct 18;10(1):4732. doi: 10.1038/s41467-019-12570-2. PMID: 31628304. *Co-corresponding
authors

3. Girelli G, Custodio J, Kallas T, Agostini F, Spanjaard B, Wernersson E, Mota A, Gelali E,
Crosetto N *, Bienko M* GPSeq reveals the radial landscape of chromatin and genomic
alterations in the human cell nucleus. Nat Biotechnol. 2020 May 25. doi: 10.1038/s41587-020-
0519-y. PMID: 32451505. *Co-corresponding authors
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Nicole Marquardt

Contact details

Department of Medicine Huddinge

Email: Nicole.marquardt@ki.se

Address:

Phone:

Website: https://ki.se/en/people/nicole-marquardt

Cancer Research Area

o Lung cancer

Key research field interests

o NKeells
« Lung tissue
« Lung cancer

« Respiratory viral infections

Unique instruments and methodologies used in the group

o 29-colour flow cytometry
e 45-colour spectral cytometry.
« RNAsequencing

o Live-cell imaging.
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Tissue-resident Natural Killer cells comprise a potential future tool for
immunotherapeutic approaches in lung cancer

Nicole Marquardt

We have a longstanding interest in Natural Killer (NK) cells in human tissues with a
particular focus in human lung tissue. In collaboration with physicians and scien-
tists at Karolinska University Hospitals Huddinge/Solna we collect lung tumor tissue
and tumor-free lung tissue from patients undergoing surgery for suspected lung
cancer as well as healthy lungs from human organ donors. Importantly, most of our
current knowledge about NK cells is derived from studies in peripheral blood while
comparatively little is known about NK cells in human tissues. We particularly focus
on NK cell lung-homing, tumor-infiltration, tissue-residency, and cytotoxicity.

Our previous studies revealed that human lung NK cells are predominantly com-
prised of circulating hyporesponsive NK cells (Marquardt et al., JACI 2016). NK
cells frequencies and function were further reduced in active cigarette smokers.

In addition to circulating NK cells, a subset of tissue-resident NK cells displaying

a transcriptional signature specific for the lung could be identified in all donors
(Marquardt et al, Nat. Communications 2019). In 20% of the donors, expansions of
hyperresponsive adaptive-like tissue-resident NK cells could be identified in the lung
(Brownlie et al., PNAS 2021), and preliminary data suggest uneven distribution of
this NK cell subset at different sites of the lungs (Wild et al., in preparation). Finally,
we recently found accumulations of functional tissue-resident NK cells in the center
of human lung tumors (Brownlie et al., Oncoimmunology 2023), despite previous
reports demonstrating a lack of NK cell infiltration into solid tumors. Together, our
findings suggest a role for tissue-resident NK cells in human lung tumors, and we
believe that tissue-resident NK cells represent a potential alternative for future
immunotherapeutic applications for patients with solid tumors.

A selection of publications from your group

1. Brownlie D, von Kries A, Valenzano G, Wild N, Yilmaz E, Satholm J, Al- Ameri M, Alici E,
Ljunggren H-G, Schliemann I, Aricak O, Haglund de Flon F, Michaélsson J, Marquardt N.
Accumulation of tissue-resident natural killer cells, innate lymphoid cells, and CD8+ T cells
towards the center of human lung tumors. Oncoimmunology Jul 11;12(1):2233402. 2023.
PMID: 37448786

2. Brownlie D, Scharenberg M, Mold JE, Hard J, Kekildinen E, Buggert M, Nguyen S, Wilson
JN, Al-Ameri M, Ljunggren HG, Marquardt N* Michaélsson J* Expansions of adaptive-like
NK cells with a tissue-resident phenotype in human lung and blood. Proceedings of the
National Academy of Sciences Mar;118: e2016580118. 2021. PMID: 33836578. *Shared senior
authorship.

3.  Marquardt N, Kekéldinen E, Chen P, Lourda M, Wilson JN, Scharenberg M, Bergman P, Al-
Ameri M, Hard J, Mold JE, Ljunggren HG, Michaélsson J. Unique transcriptional and pro-
tein-expression signature in human lung tissue-resident NK cells. Nat Commun 10: 3841-12.
2019. PMID: 31451696
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Nikolas Herold

Contact details

Department of Women's and Children's Health

Email: nikolas.herold@ki.se

Address: Widerstromska huset floor 8, huset Tomtebodavéigen 18A in Solna
Phone: 073-595 65 76

Website: https://Ki.se/en/people/nikolas-herold

Cancer Research Area

« Translational paediatric oncology

Key research field interests

o Therapy resistance
o Leukaemia

o Sarcoma

o Immunotherapy

o Nucleotide metabolism

Unique instruments and methodologies used in the group

« Liquid dispensing for drug-drug interaction matrices
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Overcoming therapy resistance in paediatric cancer
Nikolas Herold

Despite the large success of combination chemotherapy for paediatric cancer, we
still fail to cure a substantial proportion of paediatric cancer patients. The main
reason for this is treatment resistance, why the key to improve survival is to identify
and target resistance factors.

We have identified the protein SAMHDI to be a main resistance factor for nucleo-
side analogues that are used in the treatment of e.g. AML and T-ALL. A phenotypic
screen allowed us to identify small molecular drugs that can inhibit the effect of
SAMHDI. One of these is hydroxyurea, a drug already approved for treatment can-
cer, why this could relatively fast be translated into a clinical study. We have recently
published data from this phase I trial showing this treatment to be both safe and
efficacious. In parallel we investigate the role of SAMHDI1 in different malignancies.
Furthermore, we have a strong interest in bone sarcomas. For osteosarcoma, the
most common type of malignant bone tumours in children, adolescents and young
adults, survival has stagnated for four decades, why novel treatment strategies are
urgently needed. We and others have found that immune infiltration correlates with
response to chemotherapy in osterosarcoma. Therefore, we believe that adding
immunotherapies to standard regimes could be a possible way to improve survival.
We hypothesize the key to overcome this is to find the right combination of immu-
nomodulating drugs. Thus, we are investigating novel immunotherapeutic combi-
nations and how this can be combined with conventional chemotherapy to improve
treatment outcome.

We also work on Ewing’s sarcoma, a type of tumor that can occur both in bone and
soft tissue and disproportionately affects younger people. The majority of Ewing
sarcoma cases express a chimeric fusion protein as our recent data suggest we have a
found a new way to inhibit this oncogenic driver.

A selection of publications from your group

1. Jadersten M, Lilienthal I, Tsesmetzis N, Lourda M, Bengtzén S, Bohlin A, Arnroth C, Erkers
T, Seashore-Ludlow B, Giraud G, Shah Barhordar G, Tao S, Fogelstrand L, Saft L, Ostling P,
Schinasi RF, Kim B, Schaller T, Juliusson G, Deneberg S, Lehman S, Rassidakis GZ, Hoglund
M, Henter J-I, Herold N. Targeting SAMHD1 with hydroxyurea in first-line cytarabine-based
therapy of newly diagnosed acute myeloid leukaemia: Results from the HEAT-AML trial. J
Intern Med 2022 Dec;292(6):925-940

2. Rudd SG, Tsesmetzis N, Sanjiv K, Paulin CB, Sandhow L, Kutzner J, Hed Myrberg I, Bunten
SS, Axelsson H, Zhang SM, Rasti A, Midkeld P, Coggins SA, Tao S, Suman S, Branca RM,
Mermelekas G, Wiita E, Lee S, Walfridsson J, Schinazi RF, Kim B, Lehtio J, Rassidakis GZ,
Pokrovskaja Tamm K, Warpman-Berglund U, Heyman M, Grandér D, Lehmann S, Lundbick
T, Qian H, Henter JI, Schaller T, Helleday T, Herold N. Ribonucleotide reductase inhibitors
suppress SAMHDI1 ara-CTPase activity enhancing cytarabine efficacy. EMBO Mol Med. 2020
Jan 17:e10419. doi: 10.15252/emmm.201910419. PMID: 31950591
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Ning Xu Landén

Contact details

Department of Medicine Solna

Email:ning.xu@ki.se

Address:CMM, L8:02, Karolinska Universitetssjukhuset Solna, 17176 Stockholm-
Phone: +46-762345626

Website: https://ki.se/en/people/ning-xu
Cancer Research Area

« Complications of radiotherapy on the skin of cancer patients

Key research field interests

« Radiation biology
« Epigenetics
« Regulatory RNAs

« Wound healing and cancer

Unique instruments and methodologies used in the group

« Advanced bioinformatics for single cell sequencing
« Animal models of radiation and wound healing
« RNA biology
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Erasure radiation memory of skin cells to treat adverse skin reactions

of radiotherapy
Ning Xu Landén

With the improvement in cancer survival, the long-term toxicities of radiotherapy
(RT) have become a significant problem in cancer survivorship. Our recent study
has revealed that dermal fibroblasts in cancer patients' skin carry a long-term epi-
genetic memory of previous RT that impairs skin wound healing capacity, suggest-
ing that the erasure of such maladaptive radiation memory may be used to treat

the late on-set adverse effects (LAE) of RT. With the goal of developing innovative
approaches to the prevention and reversal of RT toxicity, we further drill down the
molecular mechanisms of the radiation memory by landscaping and functionally
interrogating temporal, dynamic changes to gene expression, epigenome, and the
chromatin features across the process of memory establishment, maintenance, and
recall. Moreover, with advanced single-cell multi-omics analysis, we aim to obtain
an overview of how radiation memory affects tissue fitness. With this new knowl-
edge, we will explore the therapeutic potential of targeting radiation memory to pro-
mote wound repair of previously irradiated skin. This study will revolute our current
understanding of the pathogenesis of LAEs and develop a conceptually innovative
radiation memory targeting treatment that may lead to a therapeutic breakthrough
in treating adverse skin reactions of radiotherapy.

A selection of publications from your group

1. ZhangL, Piipponen M, Liu Z, Li D, Bian X, Toma M, Sommar P, Xu Landén N. Human skin
specific long noncoding RNA HOXC13-AS regulates epidermal differentiation by interfering
with Golgi-ER retrograde transport. Cell Death and Differentiation, 2023 May;30(5):1334-
1348. PMID: 36869179

2. LiD, Kular L, Vij M, Herter EK, Li X, Wang A, Chu T, Toma MA, Zhang L, Liapi E, Blom-
qvist L, Serezal IG, Rollman O, Wikstrom JD, Berglund D, Stahle M, Sommar P, Jagodic M,
Xu Landén N. Human skin long non-coding RNA WAKMARI regulates wound healing by
enhancing keratinocyte migration PNAS 2019 May 7; 116(19):9443-9452. PMID: 31019085

3. Li, D., Wang, A., Liu, X., Meisgen, F., Grunler, J., Botusan, I.R., Narayanan, S., Erikci, E., Li,
X., Blomgvist, L., Du, L., Pivarcsi, A., Sonkoly, E., Chowdhury, K., Catrina, S., Stahle, M.,
Landén, N.X. (2015) MicroRNA-132 enhances transition from inflammation to proliferation
during wound healing. Journal of Clinical Investigation 3;125(8):3008-26. PMID: 26121747
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Ninib Baryawno

Contact details

Department of Women’s and Children’s Health
Email: n.baryawno@ki.se

Address:

Phone: +46 76 589 77 40

Website: https://ki.se/en/people/n-baryawno

Cancer Research Area

o Childhood cancer and bone metastases

Key research field interests

« Bone metastases

e Tumor microenvironment
o Stem cells

o Neuroblastoma

« Urological cancers

Unique instruments and methodologies used in the group

+ Single-cell RNA-seq
« Animal modeling

« Organoid modeling
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The role of the tumor microenvironment in solid malignancies of the
bone marrow Ninib Baryawno

My lab is combining the expertise of cancer, stem cell and niche biology that I
acquired during my PhD and postdoctoral training. By using this combined exper-
tise, the primary focus of my laboratory is to understand the role of the microenvi-
ronment (niche) in cancer development, cancer metastases and cancer resistance.
We study cancers that are prone to spread to the bone marrow, specifically child-
hood cancers such as neuroblastoma and medulloblastoma, and adult cancers of
the prostate and kidney. Our benchmark is to understand basic stem cell biology in
normal tissue homeostasis and then apply cancer as a stress model to discover the
changes that occur by a tumor in order to support cancer development, metasta-

ses and cancer resistance. We are also focusing our efforts into understand critical
cellular and molecular interactions between cancer cells and the tumor microen-
vironment, including stroma cells and immune cells. The methodologies my lab is
using are single-cell profiling, computational modeling and preclinical testing, such
as patient derived xenografts, transgenic mouse models, and organoid modeling. We
apply these tools to delineate the cell-origin of cancers, and why tumor cells me-
tastasize to the bone marrow. All aspects of our work is focusing on using primary
tumor material from patients. The pediatric cancer research is focused at Karolinska
Institutet, while the adult cancer research is in collaboration with Harvard Universi-
ty and Massachusetts General Hospital.

A selection of publications from your group

1. Olsen TK, Dyberg C, Embaie B, Alchahin AM, Milosevic ], Otte J, Tummler C, Hed Myr-
berg I, Westerhout EM, Koster J, Versteeg R, Kogner P, Johnsen JI, Sykes DB*, Baryawno N*.
DHODH is an independent prognostic marker and potent therapeutic target in neuroblasto-
ma. JCI Insights, 2022, 7:e153836 . Co-senior, *Corresponding author.

2. Alchahin AM, Mei S, Tsea I, Hirz T, Kfoury Y, Dahl D, Wu CL, Subtelny AO, Wu S, Scadden
DT, Shin JH, Saylor PJ, Sykes DB, Kharchenko PV* Baryawno N* A new transcriptional met-
astatic signature predicts survival in clear cell renal cell carcinoma. Nature Communications,
2022, 13:5747. Co-senior, *Corresponding author.

3. Verhoeven BM, Mei S, Olsen TK, Gustafsson KU, Valind A, Lindstrom A, Gisselsson D, Shira-
zi Fard S, Hagerling C, Kharchenko PV, Kogner P, Johnsen JI, Baryawno N* The immune cell
atlas of human neuroblastoma. Cell Reports Medicine, 2022, 3:100657. Co-senior, *Corre-
sponding author.
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Ola Larsson

Contact details

Department of Oncology-Pathology
Email:ola.larsson@ki.se

Address: Scilifelab, Tomtebodavagen 23A, 171 65 Solna
Phone: 08 524 81 228

Website: https://Kki.se/personer/ola-larsson

Cancer Research Area

o Cancer-associated alterations in mRNA translation

Key research field interests

o mRNA translation
o Breast cancer
« Gene expression

o Personalized cancer medicine

Unique instruments and methodologies used in the group

» Polysome-profiling
« Transcriptome-wide analysis of mRNA translation
« Quantification and analysis of 5’ untranslated regions

« Modeling of factors underlying alterations in mRNA translation
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Epigenetic coordination of transcriptional and translational
programs in hypoxia

Ola Larsson
Emerging data suggest that adaptation of cancer cells to hypoxia enhances malig-
nancy and negatively impacts patient outcomes. Reprogramming of mRNA trans-
lation represents an essential component of the hypoxia-adaptive response. During
hypoxia, cells undergo a global decrease in protein synthesis while translation of
subsets of transcripts encoding stress-response, survival and stemness factors is
increased. This selective regulation is thought to be governed largely via the interac-
tions between specific nRNA features and remodeling of the translational apparatus.
However, our understanding of the regulatory mechanisms that govern translational
perturbations under hypoxia remains incomplete. To address this, we interrogated
the effects of hypoxia on global changes in histone methylation and transcription
site selection, coupled with monitoring corresponding alterations in total mRNA
levels and translation efficiencies on a transcriptome-wide scale in T47D breast
cancer cells and H9 human embryonic stem cells. This allowed us to map the im-
pact of specific 5’UTR features on translation efficiency under hypoxia and revealed
widespread hypoxia-induced epigenetic alterations leading to extensive remodeling
of 5’UTRs. As a consequence of 5’UTR switching, numerous transcripts gain or lose
specific mRNA features, allowing preferential translation under hypoxia. Among the
genes that underwent hypoxia-induced 5"UTR remodeling was Pyruvate Dehydro-
genase Kinase 1 (PDK1), an enzyme that is key in orchestrating metabolic adaption
to hypoxia wherein cells shift from oxidative phosphorylation towards glycolysis.
PDK1 undergoes a switch in TSS usage allowing for increased availability of 5UTR
isoforms that are efficiently translated under hypoxia, and we show that this effect
is coordinated at an epigenetic level. Therefore, our findings provide a previously
unappreciated mechanism driving translational reprogramming under hypoxia,
whereby alterations in translational apparatus are orchestrated with epigenetic per-
turbations that result in 5’UTR remodeling of the transcriptome.

A selection of publications from your group

1. Watt et al. Epigenetic coordination of transcriptional and translational programs in hypoxia.
2023 bioRxiv doi: https://doi.org/10.1101/2023.09.16.558067 Sandri et al. Distinct Can-
cer-Promoting Stromal Gene Expression Depending on Lung Function. 2019 Am ] Respir Crit
Care Med 200(3): 348-58

2. Lorent et al. Translational offsetting as a mode of estrogen receptor alpha-dependent regula-
tion of gene expression. 2019 EMBO J 101323
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Ola Hermanson

Contact details

Department of Neuroscience

Email: ola.hermanson@ki.se

Address: Biomedicum, Solnavigen 9, Karolinska Institutet, 17177 Stockholm
Phone: +46-76-118-7452

Website: https://ki.se/en/people/ola-hermanson

Cancer Research Area

e Brain tumors

Key research field interests

« Epigenetics

« Stem cells

» Biomedical engineering
« Late complications

« High grade gliomas

Unique instruments and methodologies used in the group

3D bioprinting of neural glioma cells, generating tumoroids

« 3D bioprinting of neural stem and progenitor cells, used in studies of late com-
plications

» Biomaterials development and validation, e.g. spider silk and algy-derived mate-
rials

« Bioelectronics, using polymers (oligothiophenes) to detect glioma stem cells

during surgery
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Molecular Neurodevelopment and Neuro-Oncology

Ola Hermanson

My research is focused on the development of the brain and maturation of neural
stem and progenitor cells, with implications for psychiatric and neurological disease
as well as tumors in the nervous system. More specifically, the main focus of my lab
is to understand transcriptional and epigenetic regulation of differentiation of neural
progenitors, especially of the cortex and in CNS tumors such as glioblastoma, paedi-
atric high grade glioma, and medulloblastoma. My lab has developed and is
continuously dev eloping numerous technologies as well as biomedical engineer-
ing approaches, including 2D/3D bioprinting, bioelectronics, and biomaterials, for
improved studies of epigenetics and stem cell biology, and applications in precision
medicine.

A selection of publications from your group

1. Neofytou C, Backlund A, Blomgren K, Hermanson O. (2023) Irradiation and lithium treat-
ment alter the global DNA methylation pattern and gene expression underlying a shift from
gliogenesis towards neurogenesis in human neural progenitors. Transl Psychiatry Psychiatry,
13:258.

2. Ilkhanizadeh S, Gracias A, Aslund AKO, Bick M, Simon R, Kavanagh E, Migliori B, Neofytou
C, Nelander S, Westermark B, Uhrbom L, Forsberg Nilsson K, Konradsson P, Teixeira Al,
Uhlén P, Joseph B, Hermanson O ** Nilsson (2023) Live detection of neural progenitors and
glioblastoma cells by an oligothiophene derivative. ACS Appl Bio Mate Mater, 6:3790 3797.
*Corresponding author.

3. Lewicki ], Bergman J, Kerins C, Hermanson O. (2019) Optimization of 3D bioprinting of
human neuroblastoma cells using sodium alginate hydrogel. Bioprinting, 16:€00053.
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Department of Cell and Molecular Biology

Email:olle.sangfelt@ki.se

Address: Biomedicum 7A, Karolinska Institutet, Solnavagen 9, SE-171 65, Solna
Phone: 0704 836879

Website: https://ki.se/personer/olle-sangfelt

Cancer Research Area

« Cancer biology and targeted therapies

Key research field interests

« Ubiquitin ligase

o Genome Instability
« Replication Stress

o Targeted therapy

o Immunotherapy

Unique instruments and methodologies used in the group

«  We employ a multidisciplinary approach that combines cellular and molecular
biology techniques with an emphasis on biochemistry. Methodologies include
ubiquitination and protein degradation, replication fork dynamics, DNA dam-
age and omics analysis.
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Targeting Ubiquitin Ligases Maintaining Genome Stability for Cancer
Therapy Olle Sangfelt

While significant progress has been achieved in cancer treatment, a notable propor-
tion of patients still confront relapse or unresponsiveness, even when subjected to
aggressive multimodal therapies. To enhance treatment efficacy and sustainability
of anti-tumor agents, it is essential to gain a deeper understanding of the complex
mechanisms orchestrated by oncogenic drivers and uncover new targets and vulner-
abilities within cancer.

Replication stress (RS), the stalling or slowing of replication forks, caused by acti-
vation of oncogenes is a common phenomenon in cancer and pre-malignant cells
which sets them apart from healthy tissues. To counteract this stress, cancer cells
hyperactivate an array of pathways collectively termed the RS response (RSR). Since
healthy non-transformed cells do not depend on such pathways, RSR factors repre-
sent a pool of potential therapeutic targets.

Moreover, in recent years intriguing links between RS and the innate immune
response has started to emerge. Certain components of the RSR have been found

to mitigate the release of cytosolic DNA, which otherwise triggers cytosolic DNA
sensors, including cGAS-STING, resulting in immune activation.

We have uncovered an unexpected molecular mechanism for the removal of FAN-
CD2, a central regulator of the Fanconi Anemia (FA)/homologous recombination
(HR) pathway, in cancer cells overexpressing CYCLIN E. This involves polyubiq-
uitination and subsequent degradation of FANCD?2 by the SCF-FBXL12 ubiquitin
ligase, a mechanism essential for replication recovery and survival of cells facing
CDK-driven RS. Currently, our efforts are focused on exploring strategies to disrupt
the RSR by targeting the FBXL12-FANCD?2 signaling axis, thereby rendering can-
cers more susceptible to immune detection.

A selection of publications from your group

1. Brunner A, et al. FBXL12 degrades FANCD?2 to regulate replication recovery and promote
cancer cell survival under conditions of replication stress Molecular Cell, 83, 1-20, October
19, 2023.

2. Suryo Rahmanto A, et al. FBW7 suppression leads to SOX9 stabilization and increased malig-
nancy in medulloblastoma. EMBO J. 2016 17;35(20):2192-2212.

3. ArabiA, et al. A proteomic screen for SCFFbw7 ubiquitin-ligase substrates reveals Fbw7 as a
modulator of the NF-kB pathway. Nat Commun. 2012 31;3:976.
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Cancer Research Area

o Neuroblastoma

e« Metastasis

Key research field interests

o Neuroblastoma
o Metastasis

o Evolution

o Bioinformatics

o Cross-species comparisons

Unique instruments and methodologies used in the group

 Single cell sequencing

o Cross-species comparison
o Mutation analysis

« Mathematical modeling

L] AI
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Target genes of c-MYC and MYCN with prognostic power in neuro-
blastoma exhibit different expressions during sympathoadrenal

development Oscar C. Bedoya-Reina
The deregulation of the MYC family of transcription factors, including c-MYC
(encoded by MYC), MYCN, and MYCL, is of common occurrence in many human
cancers. This deregulation significantly affects tumor initiation and progression, as
well as the response to treatment. In the case of neuroblastoma (NB), approximately
40% of high-risk NB cases involve the amplification of the MYCN oncogene, while
about 10% exhibit over-expression of c-MYC. However, we still lack a comprehen-
sive understanding of the exact mechanism and stage of neural crest development at
which MYCN and c-MYC contribute to the onset and progression of NB.

In our work we hypothesized that subtle differences in the expression of MYCN
and/or c-MYC targets could more accurately stratify NB patients in different risk
groups, as opposed to relying solely on the expression of each MYC gene individual-
ly. We employed an integrative approach using the transcriptome of 498 NB patients
from the SEQC cohort and previously defined c-MYC and MYCN target genes to
model a multigene transcriptional risk score.

Our findings demonstrate that defined sets of c-MYC and MYCN targets with sig-
nificant prognostic value, effectively stratify NB patients into different groups with
varying overall survival probabilities. In particular, patients exhibiting a high-risk
signature score present unfavorable clinical parameters, including increased clinical
risk, higher INSS stage, MYCN amplification, and disease progression. Notably,
target genes with prognostic value differ between c-MYC and MYCN, exhibiting
distinct expression patterns in the developing sympathoadrenal system. Genes
associated with poor outcomes are mainly found in sympathoblasts rather than in
chromaffin cells during the sympathoadrenal development.

A selection of publications from your group

1. 1.Yuan, Y., Alzrigat, M., Rodriguez-Garcia, A., Wang, X., Bexelius, T.S., Johnsen, J.I., Arse-
nian- Henriksson, M., Liafio-Pons, J. and Bedoya-Reina, O.C., 2023. Target Genes of c-MYC
and MYCN with Prognostic Power in Neuroblastoma Exhibit Different Expressions during
Sympathoadrenal Development. Cancers, 15(18), p.4599.

2. Bedoya-Reina, O. C,, Li, W,, Arceo, M., Plescher, M., Bullova, P, Pui, H., Kaucka, M.,
Kharchenko, P., Martinsson, T., Holmberg, J., Adameyko, I., Deng, Q., Larsson, C., Juhlin, C.
C., Kogner, P. and Schlisio, S. Single-nuclei transcriptomes from human adrenal gland reveal
distinct cellular identities of low and high-risk neuroblastoma tumors. Nature Communica-
tions, 12(1), p.5309.

3. Bedoya-Reina, O.C. and Schlisio, S., 2021. Chromaffin cells with sympathoblast signature: too
similar to keep apart?. Cancer Cell, 39(2), pp.134-135.
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Cancer Research Area

« Childhood cancer and targeted therapy

Key research field interests

o Neuroblastoma
e Medulloblastoma
o Targeted therapy

o Combination treatments

Unique instruments and methodologies used in the group

» Apoptosis
« Cytotoxicity assays
« FACS

« Barcoding in collaboration with K.Karlsson
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Studies on combined targeted therapies on neuroblastoma
and medulloblastoma

Ourania Kostopoulou
Medulloblastoma (MB) and neuroblastoma (NB) are still not cured with today’s

therapies which come with severe side effects so new therapies are needed. Phos-
phoinositide 3-kinase (PI3K) is linked to pathological cell growth and oncogenesis
and somatic mutations in the PIK3CA gene have been reported frequent in adult
cancers. Therapies with PI3K inhibitors in adult cancer (with/without PI3K muta-
tions) have been attempted. PIK3CA mutations are rare in NBs, but PI3K inhibitors
together with other drugs have been tested experimentally in NB/MB, and initial
reports were promising. The objectives of our studies are to: 1) Identify whether
various combinations of targeted therapy with or without CT/RT could be useful
for NB or MB patients, especially in cases where there is resistance to conventional
therapies.2) Examine if combinational treatments could decrease drug concentra-
tions and along with the possibility to increase survival also be able to decrease side
effects. 3) In addition, by using barcoding and single cell RNA sequencing in more
detail identify subclonal evolution and resistance patterns, according to specific NB/
MB tumor molecular profile. Recently, we have very promising results using PI3K
and FGFR inhibitors on NB and MB cell lines on 2D and 3D cultures. We found
dose dependent responses to both PI3K and FGFR inhibitors and when we com-
bined the two inhibitors, synergistic effects were obtained. We are presently explor-
ing these data further by barcoding the cell lines and testing additional inhibitors
alone and in combination with the above and according to tumor molecular profile.

A selection of publications from your group

1. Lukoseviciute M, Holzhauser S, Pappa E, Mandal T, Dalianis T, Kostopoulou ON. Efficacy of
combined targeted therapy with PI3K and CDK4/6 or PARP and WEEI inhibitors in neuro-
blastoma cell lines. Oncology reports. 50, 3, 2023.

2. Lukoseviciute M, Maier H, Poulou-Sidiropoulou E, Rosendahl E, Holzhauser S, Dalianis T,
Kostopoulou ON. Targeting PI3K, FGFR, CDK4/6 signaling pathways together with cytostat-
ics and radiotherapy in medulloblastoma cell lines. Frontiers in Oncology. 11, 748657, 2021.

3. Holzhauser S, Lukoseviciute M, Papachristofi C, Vasilopoulou C, Herold N, Wickstréom M,
Kostopoulou ON*, Dalianis T* Effects of PI3K and FGFR inhibitors alone and in combina-
tion, and with/without cytostatics in childhood neuroblastoma cell lines. International journal
of Oncology. 58(2), 211-25, 2021. (*equal contribution)
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Cancer Research Area

o Translational Research
o Neuroblastoma

o Precision medicine

Key research field interests
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o Precision medicine
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Unique instruments and methodologies used in the group
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Rainer Heuchel

Contact details

Department of Clinical Science, Intervention and Technology
Email: rainer.heuchel@ki.se

Address:

Phone: +46 (0)737 860 830

Website: https://ki.se/en/people/rainer-heuchel

Cancer Research Area

e Pancreatic cancer

o Preclinical

Key research field interests

o Pancreatic ductal adenocarcinoma
o Tumor-stroma crosstalk / interaction
o Therapy resistance

e Drug screening.

Unique instruments and methodologies used in the group

o 3D-cell culture

« Inhouse developed imaging application to subclassify tumor-stroma heterosphe-

roids as a reporter tool for high throughput drug screening.
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Preclinical Pancreatic Cancer

Rainer Heuchel

We are interested in the biology of pancreatic ductal adenocarcinoma with a main
focus on the tumor-stroma interactions. To this end we have developed a 3D het-
erospheroid model including human pancreatic cancer cells and mouse pancreatic
stellate cells (CAFs) allowing the direct investigation of their crosstalk by expression
profiling without any prior manipulation such as single cell preparation. We have
adapted this model (then human/human) for high throughput drug screening in
collaboration with the Chemical Biology Consortium Sweden (CBCS) and devel-
oped an imaging application as an optical reporter assay for viability as well as phe-
notypical shift determination (CAF-like K cancer cell-like). A major aim of the drug
screen is to uncover metabolic vulnerabilities of the cancer cells by modulating the
mouse pancreatic stellate cells (CAFs) in their nutritional support of the cancer cells.

A selection of publications from your group

1. LiuX, Giindel B, Li X, Liu J, Wright A, Lohr M, Arvidsson G, Heuchel R: 3D heterospecies
spheroids of pancreatic stroma and cancer cells demonstrate key phenotypes of pancreatic
ductal adenocarcinoma. Transl Oncol 2021, 14(7):101107.

2. Norberg KJ, Liu X, Fernandez Moro C, Strell C, Nania S, Blumel M, Balboni A, Bozoky B,
Heuchel RL, Lohr JM: A novel pancreatic tumour and stellate cell 3D co-culture spheroid
model. BMC Cancer 2020, 20(1):475.

3. Longati P, Jia X, Eimer J, Wagman A, Witt MR, Rehnmark S, Verbeke C, Toftgard R, Léhr M,
Heuchel RL: 3D pancreatic carcinoma spheroids induce a matrix-rich, chemoresistant pheno-
type offering a better model for drug testing. BMC Cancer 2013, 13:95.

4. All publications can be found at: https://bibliometrics.ki.se/public/publicProfile/51
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Renske Altena

Contact details

Department of Oncology-Pathology

Email: Renske.altena@ki.se

Address:Karolinska Comprehensive Cancer Center, Eugeniavéagen 3, 1716 Solna
Phone: 072 844 94 85

Website: https://Kki.se/en/people/renske-altena

Cancer Research Area

o Theranostics

 Clinical trials with new molecular imaging agents

Key research field interests

» Molecular imaging
« Radiopharmaceuticals
o Theranostics

o Solid tumors

Unique instruments and methodologies used in the group

«  We are performing clinical trials with new radiopharmaceuticals in patients with
solid malignanies. We have a multidisciplinary group with radiopharmacists,

medical physicists, nuclear medicine specialists and oncologists.
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Molecular imaging of treatment targets in patients with solid tumors
Renske Altena

The overarching aim of our research activities is to better characterize, understand
and manage metastatic cancer through precision imaging with contemporary radi-
oisotopes. This is done in multidisciplinary collaborations at the local and national
level.

There is an urgent need for more effective therapy-predictive biomarkers that iden-
tify the patients that optimally benefit from targeted cancer therapies. Usually patho-
logical analyses on a tumor biopsy are used, but these can be non-representative of
the whole burden of disease, can be technically difficult to obtain and are burden-
some for patients.

Molecular imaging of treatment targets with positron emission tomography pro-
vides the possibility to visualize the presence of the target of treatment in real time
in the whole body in a minimal invasive way. This concept of ‘theranostics’ provides
not only diagnostic but also therapeutic options with modern radiopharmaceuti-
cal. We are conducting several clinical trials aimed to visualize and target different
cancer features, such as the Human Epidermal growth factor Receptor 2 (HER2),
Programmed Death Ligand 1 (PD-L1), Gastrin Releasing Peptide Receptors, Poly-
(Adenosine Diphosphate-Ribose) Polymerase (PARP) and Trophoblast Receptor
type 2 (TROP2).

A selection of publications from your group

1. Altena R, Af Burén S, Tran T, Axelsson R. HER2-low breast cancer can be visualized by
HER2-PET. Letter to the editor ] Nucl Med August 2023 online ahead of publication.

2. Altena R, Tzortzakakis A, Af Burén S et al. Current status of contemporary diagnostic ra-
diotracers in the management of breast cancer: first steps toward theranostic applications.
EJNMMI Res. 2023 May 17;13(1):43.

3. Altena R, Af Buren s, Karlsson A et al. HER2-low metastatic breast cancer can be visualized
by positron emission tomography (PET) with [68Ga]Ga-ABY-025: results from a HER2-PET
pilot study. poster presentation annual conference European Society of Medical Oncology,
manuscript submitted
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Email: richard.rosenquist@ki.se

Address: BioClinicum J10:20, Akademiska straket, Karolinska Institutet, 176 71
Stockholm
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Website: https://ki.se/en/people/richard-rosenquist

Cancer Research Area

« Hematological malignancies

Key research field interests

« Chronic lymphocytic leukemia

« Genomics

o Therapy resistance

« Prognostic/predictive biomarkers

e Precision medicine

Unique instruments and methodologies used in the group

« Immunogenetics

« NGS-based/omics technologies
 Single-cell analysis

o Tumor microenvironment

« Drug sensitivity profiling
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Charting the complex molecular landscape in chronic lymphocytic
leukemia: the path towards precision medicine

Richard Rosenquist Brandell
Chronic lymphocytic leukemia (CLL) is highly heterogeneous in terms of its bio-

logical background and clinical outcome. Although new targeted drugs have been
approved in recent years (e.g. BTK and BCL2 inhibitors), CLL is still an incurable
disease with an urgent need for novel therapies and predictive biomarkers for high-
risk patients. To bridge this knowledge gap, we believe that the best strategy is to
identify patient subgroups with distinct features that respond differently to therapy.
Based on the concept of B-cell receptor stereotypy, we have proposed a novel molec-
ular classification of unique patient subsets that display remarkably similar clinical
and biological features. Taking advantage of our large CLL cohort (>30,000 cases),
we will apply an array of high-throughput technologies (HTPs), including sin-
gle-cell sequencing, to investigate clinically relevant subsets and follow the disease
evolution. Through integrative analyses, we will map patient-specific alterations in
the genome, transcriptome and methylome, thus gaining detailed insight into the
spectrum and interconnection of molecular events occurring in patients belonging
to CLL subsets. Additionally, we will apply proteogenomic approaches to assess our
findings in the context of dysregulated signaling pathways and other regulatory pro-
cesses. This newly acquired knowledge will be translated into drug discovery where
putative targets will be investigated using an HTP drug sensitivity screening ap-
proach. The availability of longitudinal samples enables us to determine whether
molecular changes occur over time that will assist in identifying factors linked to the
development of resistance to targeted therapy. Findings from this proposal will be
implemented in routine diagnostics through the SciLifeLab Clinical Genomics
pladorm and Genomic Medicine Sweden. In summary, this comprehensive molec-
ular characterization will lead to significantly improved risk stratification, and the
identification of new predictive biomarkers and treatment strategies, hence paving
the way for precision medicine approaches in CLL.

A selection of publications from your group

1. Sufon LA, Ljungstrom V, Enjuanes A, Cortese D, Skajason A, Tausch E, Stano Kozubik K,
Nadeu F, Armand M, Malcikova J, Pandzic T, Forster J, Davis Z, Oscier D, Rossi D, Ghia P,
Strefford JC, Pospisilova S, SXlgenbauer S, Davi F, Campo E, Stamatolpoulos K, Rosenquist
R. ComparaXve analysis of targeted next-generaXon sequencing panels for the detecXon of
§ene mutaXons in chronic lymphocyXc leukemia: an ERIC mulX-center study. Haematologica

021;106(3):682-691.

2. Mansouri L, Thorvaldsdonr B, Sufon LA, Karakatsoulis G, Meggendorfer M, Parker H,
Nadeu F, Brieghel C, Laidou S, Moia R, Rossi D, Catherwood M, Kotaskova ], Delgado J,
Rodriguez-Vicente AE, Benito R, Rigolin GM, Bonfiglio S, Scarfo L, Mafsson M, Davis Z,
Gogia A, Rani L, Baliakas P, Foroughi-Asl H, Jylhd C, Skajason A, Rapado I, Miras F, MarXn-
ez-Lopez ], de la Serna J, Rivas JMH, Thornton P, Larrayoz M]J, Calasanz M], Fésiis V, Matrai
Z, Bodor C, Smedby KE, Espinet B, Puiggros A, Gupta ﬁ, Bullinger L, Bosch F, Tazdén-Vega B,
Baran-Marszak F, Oscier D, Nguyen-Khac F, Zenz T, Terol M], Cuneo A, Herndndez-Sanchez
M, Pospisilova S, Mills K, Gaidano G, Niemann CU, Campo E, Strefford JC, Ghia P, Sta-
matopoulos K, Rosenquist R. Different prognosXc impact of recurrent gene mutaXons in
chronicl thochc leukemia depending on IGHV gene somaXc hypermutaXon status: a
study by ERIC in HARMONY. Leukemia. 2023 Feb;37(2):339-347.
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Cancer Research Area

o Basic research

o Blood cancer

Key research field interests

« Cancer therapy

o Antimetabolites

« Genome Stability

o Nucleotide metabolism

e Drug resistance

Unique instruments and methodologies used in the group

» Biochemical & biophysical assays with recombinant enzymes

o Cell-based assays to monitor ligand-target binding

« Drug sensitivity assays in cell lines

« dNTP pool measurements; many phenotypic assays related to ANTP metabo-
lism and the DNA damage response.
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Towards precision cancer medicine with conventional chemotherapy -

how can we better use the drugs we already have? Sean Rudd

Our research centres upon understanding the molecular underpinnings of why
some patients respond to cancer therapies — in particular standard-of-care chemo-
therapeutic agents — whilst others do not, and using this knowledge as the basis for
refining treatment strategies.

The ultimate goal of our research is to provide cancer patients with better informed
treatment options. We believe one way this can be achieved in a timely manner is
by focusing research efforts upon commonly used chemotherapeutic agents. These
therapies, which form standard-of-care for many cancers, typically kill tumour cells
by targeting pan-essential pathways, principally metabolism of the DNA molecule or
its AN'TP building blocks. In our research program we aim to define the molecular
underpinnings of why some cancers respond to these therapies whilst others do not.
This information can provide the basis for rational therapy improvements through
the identification of biomarkers and therapeutic targets together with the design

of mechanism-based drug combinations. We employ a multidisciplinary approach
in our research - centred upon biochemical, biophysical, and cell-based methods

- and use both hypothesis-driven and hypothesis-free approaches in our efforts

to define and exploit the molecular mechanisms underpinning clinical efficacy of
chemotherapeutic agents.

The utility of this approach was underscored by our work on chemoresistance

in acute myeloid leukaemia. Following identification of a key regulator of ANTP
metabolism as a chemoresistance factor, we have conducted biochemical and phe-
notypic screening campaigns to identify small molecules to inactive this enzyme in
cancer cells, with one approach now under clinical testing. In a parallel project, to
decipher the mode-of-action of a commonly used chemotherapeutic nucleoside an-
alogue, we have conducted a series of thermal proteome profiling experiments and
whole-genome CRISPR screens working with the CBGE platform at SciLifeLab, to
systematically map out the drug interactome together with sensitisation and resist-
ance factors, and we are currently following up these data.

A selection of publications from your group

1. Rudd SG. Targeting pan-essential pathways in cancer with cytotoxic chemotherapy: Challeng-
es & opportunities. Cancer Chemotherapy & Pharmacology 2023 92(4):241-251
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Lundbiéck T, Helleday T, Rudd SG. Identification and evaluation of small-molecule inhibi-
tors against the dNTPase SAMHDI via a comprehensive screening funnel. bioRxiv 2023 doi.
org/10.1101/2023.01.17.524275
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suppress SAMHDI1 ara-CTPase activity enhancing cytarabine efficacy. EMBO Molecular
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Cancer Research Area

« Hematology

Key research field interests

¢ Immune Microenvironment
o ILC2s
¢ Bone marrow

o Fibrosis

Unique instruments and methodologies used in the group

o Bone marrow transplant

+ Hematopoietic Stem Cell culture
« CRISPR editing

« Spectral Flow Cytometry
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Role of ILC2s in the pathogenesis of hematological cancer

Sergio Martinez Hoyer

Myeloproliferative neoplasms (MPNs) are hematological malignancies characterized
by the excessive proliferation of hematopoietic stem and progenitor cells (HSPCs)
and progressive bone marrow fibrosis. Type 2 immune signaling has been recent-

ly implicated in the pathogenesis of bone marrow fibrosis, but the cellular source
for the initiation and maintenance of the type 2 response remains poorly defined.
Group 2 innate lymphoid cells (ILC2s) are well-known regulators of Type 2 re-
sponses, which have been primarily characterized in the context of allergic respons-
es and parasite expulsion. ILC2s also play an essential role in tissue repair responses
to restore homeostasis after the inflammation is resolved. In the bone marrow, ILC2
functions remain unexplored. Emerging data is starting to postulate ILC2s as im-
portant contributors to cancer development. Our work aims to unravel the cellular
and molecular mechanisms underlying the contribution of type 2 immunity to bone
marrow fibrosis and identify a novel role for ILC2s in the progression of MPNs to
bone marrow fibrosis. Our hypothesis is that bone marrow ILC2s are activated in
the context of myeloproliferative bone marrow and subsequently orchestrate the
type 2 immune response that contributes to the fibrosis observed in this disease.

By identifying a role for ILC2s in the progression of bone marrow fibrosis, we may
identify alternative therapeutic targets to help slow or halt the progression of this
otherwise incurable disease.

A selection of publications from your group

1. MaJ, Urgard E, Runge S, Classon CH, Mathi L, Stark JM, Cheng L, Alvarez JA, von Zedtwitz
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Nylén S, Rosshart SP, Coquet JM. Laboratory mice with a wild microbiota generate strong
allergic immune responses. Sci Immunol. 2023 Sep 29;8(87):eadf7702.

2. Martinez-Hoyer S, Deng Y, Parker J, Jiang J, Mo A, Docking TR, Gharaee N, Li J, Umlandt P,
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therapy resistance in del(5q) myelodysplastic syndrome. Nat Cell Biol. 2020 May;22(5):526-
533.
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Cancer Research Area

« Cancer Epigenomics

Key research field interests

« Epigenetics

« Drug Development

+ Precision Medicine

« Circulating nucleosomes

o Biomarkers

Unique instruments and methodologies used in the group

« Quantitative epigenome profiling techniques (MINUTE-ChIP, ATAC-seq,
CUT&Tag, ...)

« CRISPR/Cas9

+ Quantitative proteomics (ProteinSimple JESS, Thermo Exploris LC-MS/MS)

155



Highly multiplexed quantitative Epigenome Profiling for
Drug Screening and Biomarker Discovery

Simon Elsésser
My laboratory aims to understand epigenetic mechanisms that govern gene expres-

sion during development and tumorigenesis. An emerging class of drugs - epigenetic
modifiers, or ‘epidrugs’ - hold great promise in oncology. Designing epidrugs with
high efficacy, while excluding potential side effects on the epigenome, remains a
challenge. We have developed a highly multiplexed, quantitative method for system-
atically profiling the interaction of drugs with the epigenome in human cell lines,
primary cells, as well as fixed material, and are exploring applications of the technol-
ogy in drug development and precision medicine.

A selection of publications from your group

1. Weigert R*, Hetzel S* Bailly N*, Haggerty C, Yung PYK, Ilik IA, Navarro C, Bolondi A, Kumar
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mer H, Smith ZD, Meissner A, “Dynamic antagonism between key repressive pathways in the
placental epigenome®; Nature Cell Biology (2023)
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Petropoulos S, Lanner F, Elsdsser SJ, “Polycomb Repressive Complex 2 shields naive human
pluripotent cells from trophectoderm and mesoderm differentiation”, Nature Cell Biology
(2022)

3. Larsen BD, Benada J, Yung PYK, Bell R, Pappas G, Urban V, Ahlskog JK, Kuo TT, Janscak
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Phone:

Website: https://ki.se/en/people/staffan-stromblad

Cancer Research Area

« Cancer Cell Biology

Key research field interests

o Cell-matrix interactions
e Mechanotransduction

+ Cellular signaling

« Cell migration

o Cellular senescence

Unique instruments and methodologies used in the group

« Functionalized hydrogels with tunable stiffness
« Advanced light microscopy
« Advanced image analysis

« Transgenic mouse cancer models.
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Mechanical regulation of mevalonate pathway enzyme synthesis drives

a malignant breast cancer cell phenotype Staffan Stromblad

Mechanical cues control cell fate in physiology and disease. In breast cancer, mech-
anotransduction from a stiffened extracellular matrix (ECM) drives proliferation
and invasion. Here, quantitative mass spectrometry identified enrichment of ECM
stiffness upregulated mevalonate pathway enzymes in breast cancer cells, suggest-
ing sterol /isoprenoid metabolism reprogramming. Importantly, the rate-limiting
mevalonate enzyme Hydroxymethylglutaryl-CoA Synthase (HMGCS1) protein was
strongly upregulated in human breast cancer specimens and correlated with cross-
linked ECM. ECM stiffness promoted HMGCS1 protein synthesis, not reflected at
the mRNA level, and HMGCS1-RNAi blocked the stiffness-driven breast cancer
proliferative and invasive phenotype. Mechanistically, we define mechanotransduc-
tion signaling through integrin X1 and Racl to control HMGCSI protein synthesis
that drives the breast cancer malignant phenotype. Intriguingly, the Rac1-P29S
cancer mutant promoted a malignant phenotype without stiff ECM in a meva-
lonate-dependent manner. In summary, we define a mechanotransduction pathway
that regulates mevalonate pathway enzyme synthesis critical for breast cancer.

A selection of publications from your group

1. Hu, ], Gong, X. & Stromblad, S. Local Rac-GTP nadirs and peaks restrict cell protrusions and
retractions. Sci. Adv. 8, eabl3667 (2022).

2. Goransson, S. Chen, S., Olofsson, H., Larsson, O., & Stromblad, S. An extracellular matrix
stiffness-induced breast cancer cell transcriptome resembles the transition from ductal car-
cinoma in situ (DCIS) to invasive ductal carcinoma (IDC). Biochem Biophys Res Commun
654, 73-79 (2023).

3. Hu, ], Serra-Picamal X., Bakker, G-J., Van Troys, M., Winograd-Katz, Ege, S.N., Gong X.,
Didan, Y., Grosheva, I., Polansky, O., Bakkali, K., Van Hamme, E., van Erp, M., Vullings, M.,
Felix Weiss, F., Clucas, J., Dowbaj, A.M., Sahai, E., Ampe, C., Geiger, B., Peter Friedl, P., Bot-
tai, M., & Stromblad, S. Multi-site assessment of reproducibility in high-content cell migration
imaging data. Mol Systems Biol. e11490 (2023).
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Susanne Gabrielsson

Contact details

Department of Medicine Solna

Email: Susanne.Gabrielsson@ki.se

Address:Bioclinicum floor 7, Akademiska Straket 1, U210, SE-171 64 Solna
Phone: +46 70 769 41 27
Website:_https://ki.se/en/people/susanne-gabrielsson

Cancer Research Area

o Immunotherapy

o Biomarkers

Key research field interests

o Extracellular vesicles,

o Exosomes

 Urinary bladder cancer
e Melanoma

o Immunotherapy

Unique instruments and methodologies used in the group

« Extracellular vesicle isolation
» Nanoparticle tracking analysis
« Differential ultracentrifugation

« Extracellular vesicle phenotyping
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Understanding immune responses to extracellular vesicles in the quest
for novel immunotherapies, cancer therapeutic targets and biomarkers

Susanne Gabrielsson
Extracellular vesicles (EVs) from antigen presenting cells constitute a potential

cancer immunotherapy due to their capacity to stimulate tumor-specific activity in
mice. However, clinical trials using peptide-loaded autologous EVs only showed
moderate T cell responses, suggesting a need for optimization. In mouse models,
we have shown that EVs loaded with whole protein antigen induced better T cell
responses than peptides, and that they also induced B cell activation with antibody
production. Our recent work investigated the combination of bone marrow derived
dendritic cell (BMDC) derived EVs with checkpoint blockade therapy (anti PD-1 or
anti PD-L1 antibodies) and showed a synergistic effect with EVs, where EVs in-
duced tumor T cell infiltration and responsiveness to checkpoint therapy in

a checkpoint refractory model.

As the BMDC EVs contain both PD1 and PD-L1, we speculated that removal of
these molecules would further enhance their immunogenicity. We have isolated
EVs from OVA-loaded BMDC from PD1 or PD-L1 knock out (KO) mice, and
tested their antigen-specific immune stimulation and potency as anti-tumor thera-
py. Interestingly, both PD-1 and PD-L1 KO EVs induced higher immune responses
and more immune cell infiltration in the tumor, but had still lower effect on tumor
growth in B16 murine melanoma compared to WT EVs. These results highlight the
need to further investigate the PD-1/PD-L1 axis in cancer therapy.

In other studies we investigate the function of cancer derived EVs, using EVs from
blood and urine from patients with urinary bladder cancer. Here, we study EV's
both to find biomarkers for disease, as well as targets for treatment. We find that the
protein profile of cancer derived EVs is different between patients who has muscle
invasive cancer or not, as well as whether they respond to neoadjuvant chemother-
apy, highlighting their potential as biomarkers in cancer patients.

A selection of publications from your group

1. Veerman, RE, Giicliiler Akpinar G, Annemarijn Offens A, Steiner L, Larssen P, Lundqvist, A,
Karlsson, MCI, Gabrielsson S. Antigen-Loaded Extracellular Vesicles Induce Responsiveness
to Anti-PD-1 and Anti-PD-L1 Treatment in a Checkpoint Refractory Melanoma Model. Can-
cer Immunol. Res. 2023. 2023 Feb 3;11(2):217-227.

2. Veerman RE, Teeuwen L, Czarnewski P, Giicliiler Akpinar G, Sandberg A, Cao X, Pernemalm
M, Orre LM, Gabrielsson S, Eldh M. Molecular evaluation of five different isolation methods
for extracellular vesicles reveals different clinical applicability and subcellular origin. ] Extra-
cell Vesicles. 2021. 10(9):e12128.

3. Wagner AK, Gehrmann U, Hiltbrunner S, Carannante V, Luu TT, Néslund TI, Brauner H,
Kadri N, Kérre K, Gabrielsson S. Soluble and Exosome-Bound a-Galactosylceramide Mediate
Preferential Proliferation of Educated NK Cells with Increased Anti-Tumor Capacity. Cancers
2021, 13, 298.
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Susanne Schlisio

Contact details

Department of Oncology-Pathology

Email: susanne.schlisio@ki.se;

Address:

Phone:

Website: https://ki.se/personer/susanne-schlisio

Cancer Research Area

o Basic Research

o Brain and Nervous System
« Childhood Cancer

Key research field interests

» Neuroblastoma

+ Paraganglioma

o Pheochromocytoma
« Hypoxia

o Sympatho-adrenal development

Unique instruments and methodologies used in the group

« Single-cell RNA-seq
« Space-resolved transcriptomics
« Transgenic neuroblastoma and paraganglioma mouse models

« Mutation analysis
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Abstract

Susanne Schlisio

Acquired cancer therapy resistance is the direct consequence of intratumor hetero-
geneity. Intratumor heterogeneity is a hallmark of high-risk pediatric neuroblastoma
(NB) and malignant paraganglioma which underpins dismal prognosis and treat-
ment outcomes. Apart from a well-recognized “genetic mosaicism”, when tumors are
comprised of several clones with distinct mutations, neuroblastomas have recently
been shown to exhibit striking phenotypic drift upon treatment and changes in
local microenvironment. Denoted as “tumor plasticity”, the latter phenomenon does
not appear to stem from de novo genetic mutations but is rather driven by complex
transcriptional rearrangements in neuroblastoma cells triggered by still poorly un-
derstood signaling clues. Phenotypic plasticity thus comprises a new dimension of
intratumor heterogeneity, mechanisms of which need to be properly understood to
develop more efficient treatments. Here we introduce a analytic approach based on
space-resolved single nuclei transcriptomics with integrated mass spectrometry on
human and mouse neuroblastoma samples. Our work is supplemented by mechanis-
tic studies in animal neuroblastoma adn paraganglioma models, enabling compara-
tive differentiation trajectory analysis and lineage tracing of tumor subpopulations

A selection of publications from your group

1. 1.LiS, Li W, Yuan ], Bullova P, Wu ], Zhang X, Liu Y, Plescher M, Rodriguez ], Bedoya-Reina
OC, Jannig PR, Valente-Silva P, Yu M, Henriksson MA, Zubarev RA, Smed-Sorensen A,
Suzuki CK, Ruas JL, Holmberg J, Larsson C, Christofer Juhlin C, von Kriegsheim A, Cao Y, S.
SCHLISIO. Impaired oxygen-sensitive regulation of mitochondrial biogenesis within the von
Hippel-Lindau syndrome. Nature Metabolism. 2022 Jun;4(6):739-758.

2. O.C. Bedoya-Reina, W. Li, M. Arceo, M. Plescher, P. Bullova, H. Pui, M. Kaucka, P. Kharch-
enko, T. Martinsson, J. Holmberg, I. Adameyko, Q. Deng, C. Larsson, C. C. Juhlin, P. Kogner
and S. SCHLISIO. Single-nuclei transcriptomes from human adrenal gland reveal distinct
cellular identities of low and high-risk neuroblastoma tumors. Nature Communications. 2021
Sep 7;12(1):5309

3. Bedoya-Reina OC, SCHLISIO S. Chromaffin Cells with Sympathoblast Signature: Too Similar
to Keep Apart? Cancer Cell. 2020 Dec 28:S1535-6108(20)30657-7.
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Contact details

Department of Oncology-Pathology

Email: svetlana.lagercrantz@ki.se

Address:

Phone:
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Cancer Research Area

o Breast Cancer
« Childhood Cancer
« General imaging within cancer area

o« Sarcoma

Key research field interests

Unique instruments and methodologies used in the group
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Abstract

Svetlana Bajalica Lagercrantz

A selection of publications from your group
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Thomas Helleday

Contact details

Department of Oncology-Pathology

Email: Thomas.helleday@scilifelab.se

Address: Science for Life Laboratory, Department of Oncology-Pathology, Karolins-
ka Institute, 17165 Stockholm, Sweden

Phone:

Website: https://Ki.se/en/people/thomas-helleday

Cancer Research Area

o Translational research

Key research field interests

o DNA damage response and repair
o Small molecule inhibitor

o New anti-cancer treatments

o Cancer metabolism

o Translational medicine

Unique instruments and methodologies used in the group

« Medicinal chemistry lead optimization

« Protein purification and assay development

» High-throughput screening

« DDR techniques - DNA fiber technique, COMET assay, iPOND, Advanced mi-
croscopy (FRAP, FRET), etc

o Formulation and in vivo PK/PD
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Targeted DNA damage response inhibitors for a final attack on cancer
Thomas Helleday

Previously, we pioneered targeting of the DNA damage respone (DDR) with PARP
inhibitors in BRCAmut cancers (Bryant et al, 2005). These are now FDA and EMA
approved in first-line treatment of breast, ovarian and pancreatic cancers and there
are several other DDRi developed that exploit the synthetic lethal concept in treat-
ment of cancer. The success of this treatment was owing to a therapeutic index of
200, which since then not have been achieved. Now, we have developed MTH-
FD1/2 inhibitors that we demonstrate have a therapeutic index of 100,000, which
we nor anyone else have heard of. While this holds fanatsatic opportunity to make

a real difference for cancer treatments there remain many challenges and we seek
collaboartors in the following areas: 1. Identify biomarkers to identify responders
from patients’ material and using novel techniques. 2. Identify combination treat-
ments that are improving the efficacy, targeting resistance mechanisms or expanding
responding cancers. 3. Show proof-of-concept in cancer indications. 4. Design and
initiate investigator sponsored clinical trials. 5. Identify novel targets that synergize
with MTHFD/2i and develop targeted therapeis to those. 6. Identify how the im-
mune response is altered following MTHFD1/2i. 7. Imaging of cancer and activity
following treatments. 8. Uncover further detailed mechanisms of action of the com-
pounds and context how they can be used. We truly believe interdisciplinary teams
that combines expertise in cancer has the potential to yield groundbreaking insights
into cancer biology, fundamental processes, and novel therapies.

A selection of publications from your group

1. Bryant, H.E,, Schultz, N, Thomas, H.D., Parker, K.M., Flower, D., Lopez, E., Kyle, S., Meuth,
M., Curtin, N.J., Helleday, T#. (2005) Specific killing of BRCA2-deficient tumours with inhibi-
tors of poly(ADP-ribose)polymerase Nature, 434, 913-7.

2. Bonagas N, Gustafsson NMS, K Warpman Berglund U, Homan EJ, Helleday T#. (2022).
Targeting MTHFD2 kills cancer via thymineless-induced replication stress. Nature Cancer,
3(2):156-172.

3. Green AC, Marttila P, Kiweler N, X, Helleday T#, Henriksson M#, Meiser J#. (2023). Formate
overflow drives toxic folate trapping in MTHFD1-inhibited cancer cells. Nature Metabolism.
DOI: 10.1038/s42255-023-00771-5 (# co-correspondent authors)

166



Thuy Tran

Contact details

Department of Oncology-Pathology

Email: thuy.tran@ki.se
Address:Akademiska straket 1, 171 64 Solna
Phone: +46-727-41 8988

Website: https://ki.se/en/people/thuy-tran

Cancer Research Area

Radiotracers and radiopharmaceuticals developments based on small molecules,
peptides, antibodies for molecular radiotherapy and diagnostics with positron
emission tomography (PET), i.e. theranostics. Research is spanning from target
identification, radiochemistry, cyclotron developments to biological evaluations
(in vitro and in vivo in animal models) and translational studies with GMP
manufacturing of pharmaceuticals for early clinical trials.

Key research field interests

Targeted radiopharmaceutical therapy

Molecular imaging with PET and SPECT
Radiomolecular theranostics

Targeted alpha therapy

Antibody-drug conjugates and peptide-drug conjugates

Unique instruments and methodologies used in the group

Cyclotron,

Synthesis modules

Radioisotope production

Radiolabelling, and radioactive cell labelling
Small-animal imaging with PET

Alpha and beta emitter for therapy
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From Bench to Bedside: Radiopharmaceutical Developments for
Translational Theranostics of Cancer Based on Small Ligands,
High-affinity Peptides and Antibodies Thuy Tran

Our group’s research interests are focused on the developments of radiopharma-
ceuticals, radioactive drugs, for targeted therapy and diagnostics of cancer, so called
theranostics. It refers to a cutting-edge approach “see what you treat and treat what
you see” in cancer medicine that combines the therapeutic and diagnostic process-
es to tailor treatment to individual patients. This approach allows for personalized
therapy by ensuring that the right drug is given to the right patient.

By radiolabel targeting agents (such as small molecules, peptides or antibodies) with
a positron-emitting radionuclide (for example fluorine-18; gallium-68 or zirconi-
um-89) or therapeutic radionuclides (alpha particles using actinium-225 or asta-
tine-211 or beta emitters using lutetium-177 or iodine-131), the molecular features
of a cancer target can be noninvasively visualized respectively treated by molecular
radiotherapy.

Through close collaborations with Scilifelab for drug development of targeting
agents, and with access to state-of-the-art modern radiopharmacy facility for in-
house cyclotron production of isotopes, and that we possess unique experience in in
vitro, in vivo methodologies, GMP synthesis, regulatory aspects of tracer develop-
ments, we achieve rapid translation to clinical testing.

A selection of publications from your group

1. Friberger IH, Nilsson JN, Lu L, Siikanen J, Ardenfors O, Milton S, Samén E, Goos ACM,
Carlsten M, Holmin S, Tran TA. Comparative in vivo biodistribution of cells labelled with
[89Zr]Zr(oxinate)4 or [89Zr]Zr-DFO using PET. ENMMI Res 13, 73 (2023).

2. Jussing E, Milton S, Samén E, Moein M.M, Bylund L, Axelsson R, Siikanen J, Tran TA. Clin-
ically Applicable Cyclotron-Produced Gallium-68 Gives High-Yield Radiolabeling of DO-
TA-Based Tracers. Biomolecules 11(8):1118 (2021).

3. Strand ], Sjostrom K, Lamminmaki U], Vilhelmsson Timmermand O, Strand SE, Tran TA.
Humanization, radiolabelling and biodistribution studies of an IgG1-type antibody targeting
uncomplexed PSA for theranostic applications. Pharmaceuticals 14, 1251 (2021).
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Tina Dalianis

Contact details

Department of Oncology-Pathology

Email: Tina.Dalianis@ki.se

Address: Bioclinicum J6:20, 171 64 Stockholm
Phone: +46 707910297

Website: https://ki.se/personer/tina-dalianis

Cancer Research Area

o Tumor Virology especially Human Papillomavirus (HPV) in Head and neck

Cancer, but also other tumor viruses and also childhood cancer.

Key research field interests

 Personalized therapy of HPV positive head and neck cancer
« Prognostication

o Targeted therapy

o HPV positive oropharyngeal cancer

« Childhood cancer

Unique instruments and methodologies used in the group

o Luminex-Multiplex

« Invitro targeted therapies
« Incucyte analysis

« FACs analyses

« HPV Digital droplet PCR
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Application of human papillomavirus and other markers to monitor
and specifically target head neck cancer, for improved follow-up and

therapy, increased survival and quality of life Tina Dalianis

Human papillomvirus positive tonsillar and base of tongue cancer (HPV+TSCC/
BOTSCC) is rising epidemically in incidence since the 1970s. However, despite
intensive chemoradiotherapy and severe side effects thereof and though most pa-
tients usually respond to primary treatment, 20% of the patients relapse and are still
not cured.

Our research focuses on identifying biomarkers of prognostic value and useful for
targeted therapy, in order to better personalize patient therapy by e.g. de-escalating
therapy when possible; identifying which patients may or may not respond to im-
munecheckpoint inhibitors; and adding targeted therapy when adequate and need-
ed.

To do so we have compared the molecular profiles of tumors from patients that
respond to therapy to those in tumors from patients that have relapsed using several
types of techniques (immunohistochemistry, DNA sequencing, protein expression/
OLINK). This way we have identified both prognostic and targetable markers (PIK-
3CA,FGFR3, CDC27, BCLAF1 and others) and are continuing to do so.

Currently, we are also investigating the effects of various targeted therapies and
their combinations (PI3K, FGFR, CDK4/6 inhibitors etc.) in vitro on HPV+/HPV-
TSCC/BOTSCC cell lines grow as monolayers. Upon identifying the best options
depending on the molecular profile of the tumor (e.g. by barcoding of the cells),
similar experiments will be done in 3D culture and in vivo and ultimately, we will
also test patients tumors with various molecular profiles in a similar way.

In parallel, we want to follow and quantify cell free HPV DNA before and after
treatment in order to identify relapse earlier and thereupon offer the best treatments
possible depending on the molecular nature of the specific tumor that is involved in
the relapse. We anticipate that our research will increase survival as well as quality of
life of our patients.

A selection of publications from your group

1. Ahrlund-Richter A, Holzhauser S, Dalianis T, Nasman A, Mints M. Whole-Exome Sequencing
of HPV Positive Tonsillar and Base of Tongue Squamous Cell Carcinomas Reveals a Global
Mutational Pattern along with Relapse-Specific Somatic Variants. Cancers (Basel). 2021 Dec
24;14(1):77.

2. Byskata K, Lukoseviciute M, Tuti F, Zupancic M, Kostopoulou ON, Holzhauser S, Dalianis T.
Targeted Therapy with PI3K, PARP, and WEEL1 Inhibitors and Radiotherapy in HPV Positive
and Negative Tonsillar Squamous Cell Carcinoma Cell Lines Reveals Synergy while Effects
with APR-246 Are Limited. Cancers (Basel). 2022 Dec 23;15(1):93.

3. Mehanna H, Taberna M, Tous S, Brooks J, Von Buchwald C, Mena M, Morey F, C.Grenhgj
G, Hoygaard ], Bruni L, Batis N, Brakenhoff R Baatenburg De Jong R, Klussmann JP, Dalianis
T, Mirghani H, Schache A, James JA, Sh.Huang S, Broglie MA, Hoffman M, Alemany L. On
behalf of EPIC-OPC group. Is Dual p16 Immunostaining and HPV Supported for Precise-
Classification of Oropharyngeal Cancer? Lancet Oncology, Lancet Oncol. 2023
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Vanessa Lundin

Contact details

Department of Medicine Huddinge

Email: vanessa.lundin@ki.se

Address: Center For Hematology and Regenerative Medicine (HERM)
Blickagangen 16, 141 52 Huddinge
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Website: https://Ki.se/personer/vanessa-lundin

Cancer Research Area

o Blood Cancer

Key research field interests

« Blood Cancer: Myeloid Malignancies
« Hematopoietic Stem Cells

o Germline Variants

« MDS

Unique instruments and methodologies used in the group

o iPSCs

o Hematopoietic Differentiation
o CRISPR-Cas9

o 3D scaffolds
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Molecular Mechanisms in Myeloid Malignancies

Vanessa Lundin

Myeloid malignancies are clonal disorders of the bone marrow characterized by
ineffective hematopoiesis. Myelodysplastic syndromes (MDS), a heterogenous group
of such malignancies, originates in the hematopoietic stem cells and results in dis-
rupted blood production, anemia and an increased risk of developing acute myeloid
leukemia (AML). Understanding the genetic predisposition and early development
of these malignancies is crucial to prevent disease onset and leukemic progression.
Moreover, advances in treatment strategies require deeper mechanistic under-
standing of the molecular pathogenesis, which is hindered by adequate models that
recapitulate the disease phenotype or a lack of experimental amenability of primary
cells. The overall goal of our work is thus to establish novel human in vitro disease
models, and leveraged with CRISPR-Cas9 gene editing and multiomics technolo-
gies, reveal molecular mechanisms underlying blood cancer risk and development.
Specifically, we aim to untangle gene networks and regulatory mechanisms utilizing
unique patient-derived induced pluripotent stem cells (iPSCs) from individuals in
the MDS Biobank with specific, commonly occurring mutations in MDS and AML.
Our iPSC lines harbor gene variants associated with genetic predisposition, clonal
hematopoiesis, low risk- and high risk disease, can be expanded unlimitedly and
specified into various hematopoietic cell types in the lab, including hematopoietic
stem and progenitor cells, and thus provide a versatile and tractable system to study
disease mechanisms. This work will increase our knowledge on myeloid regulation
and deficiencies, relevant for a range of hematological malignancies, to facilitate the
identification of druggable targets that hinder oncogenesis at early stages in patients.
Moreover, these cell lines could provide a test bed for screening and validation of
new cancer therapies before translation into the clinic.

A selection of publications from your group

1. Cabrerizo Granados D, Barbosa I, Baliakas P, Hellstrom-Lindberg E, Lundin V. The clinical
phenotype of germline RUNXI mutations in relation to the accompanying somatic variants
and RUNX]1 isoform expression. Genes, Chromosomes and Cancer 2023; 62(11): 672-677.

2. Moura P, Mortera Blanco T, Hofman I, Todisco G, Kretzschmar W, Bjorklund AC, Creignou
M, Hagemann-Jensen M, Ziegenhain C, Cabrerizo Granados D, Barbosa B, Walldin G, Jans-
son M, Ashley N, Mead A, Lundin V, Dimitriou M, Yoshizato T, Woll P, Ogawa S, Sandberg R,
Jacobsen SE, Hellstrom- Lindberg E. Erythroid differentiation intensifies RNA mis-splicing in
SF3B1-mutant myelodysplastic syndromes with ring sideroblasts. Cancer Research, in Press.

3. Lundin V#, Sugden WW#, Theodore LN#, Sousa PM, Han A, Chou S, Wrighton PJ, Cox
AG, Ingber DE, Goessling W, Daley GQ, North TE. YAP Regulates Hematopoietic Stem Cell
Formation in Response to the Biomechanical Forces of Blood Flow. Developmental Cell 2020:
52(4) 446-460.e5. #Equal contribution.
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Department of Medicine Huddinge

Email: yenan.bryceson@ki.se

Address:Center for Hematology and Regenerative Medicine, NEO, Karolinska Insti-
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Phone: 0704431944
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Cancer Research Area

o Immunosurveillance of cancer

o Immunotherapy of cancer

Key research field interests

« Lymphocyte cytotoxicity

« Lymphocyte differentiation

o Immunosurveillance of cancer
o Solid tumor microenvironment

o Adoptive cell therapy

Unique instruments and methodologies used in the group

o Multiparameter flow cytometry
o Transcriptomics
« Epigenetic assays

« Genetic engineering of lymphocytes

173



Understanding and utilizing lymphocyte tissue-residency programs

for improved targeting of solid tumors Yenan Bryceson

Research in my group is focused on gaining molecular understanding of cytotoxic
lymphocyte biology and finding ways of utilizing such eftector cells more efficiently
against cancer. Recent breakthroughs in cancer immunotherapy, e.g. immune check-
point blockade (ICB) and chimeric antigen receptor (CAR) T cells, highlight the
potency of the immune system in controlling and eradicating cancer. However, most
solid tumors do not respond to ICB and CAR T cells only work efficiently against
some B cell malignancies. We have previously shown that the integrin CD49a marks
epidermal-tissue-resident memory (TRM) cells with high cytotoxic potential. This
subset also expresses the highest frequencies of ICB receptors. More recently, we
demonstrated enrichment of RUNT family transcription-factor-binding motifs in
human epidermal CD8+CD103+CD49a+ TRM cells, paralleled by high RUNX2
and RUNX3 protein expression. Sequencing of paired skin and blood samples re-
vealed clonal overlap between epidermal CD8+CD103+CD49a+ TRM cells and cir-
culating memory CD8+CD45RA-CD62L+ T cells. In vitro stimulation of circulating
CD8+CD45RA-CD62L+ T cells with IL-15 and TGF-B induced CD49a expression
and cytotoxic transcriptional profiles in a RUNX2- and RUNX3-dependent manner.
Thus, we identified a reservoir of circulating cells with cytotoxic TRM cell potential.
In melanoma patients, high RUNX2, but not RUNX3, transcription correlated with
a cytotoxic CD8+CD103+CD49a+ TRM cell signature and improved patient surviv-
al. Together, our results indicate that combined RUNX2 and RUNX3 activity pro-
motes the differentiation of cytotoxic CD8+CD103+CD49a+ TRM cells, providing
immunosurveillance of infected and malignant cells. Based on these as well as other
insights into the processes that govern the differentiation of cytotoxic tissue-resident
lymphocytes, we hypothesize that genetic engineering of T cells for increased tissue
homing, persistence and cytotoxic activity can provide new avenues for therapy in
immunosuppressive tumor microenvironments. A primary aim is to develop novel
strategies for transcriptional rewiring of T cells for improved adoptive cell therapy of
solid tumors.

A selection of publications from your group

1. Zitti B, Hoffer E, Zheng W, Pandey RV, PerinettiSchlums H, Perinetti-Casoni G, Fusi I,
Nguyen TLK, Karner J, Kokkinou E, Carrasco A, Gahm J, Ehrstrom M, Haapaniemi S, Keita
AV, Hedin C, Mjosberg J, Eidsmo L*, Bryceson YT*: CD49a expression and induction of cyto-
toxicity on human tissue-resident CD8+ T cells is controlled by RUNX2 and RUNX3 tran-
scription factor activity. Immunity (2023) 56: 1285-1302.e7. PMID: 37269830. [Impact factor:
43.4] *Shared senior authorship. Demonstrating our proficiency in advanced scRNA-seq and
epigenetic analyses, we identify critical roles for RUNX transcription factor co-operation in
programming of tissue-resident, cytotoxic CD8+ T cell subsets. Our investigations uncover a
new system for functional interrogation and reveal factors of interest for cytotoxic cell immu-
notherapy.
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