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r Malignant

th
Malignant Meningioma

* The most frequent primary intracranial 0%
tumor (41% - not including brain metastases) ey

* The estimated prevalence is 50.4-
70.7/100.000

* Incidence is app 1.9 for male and 4.5 for
female (=1:3) per 100.000

* Predominately benign (86.8%), atypical
11.6% and malignant 1.6%

- e
Non-Malignant ‘ =

Meningioma
40.5%

Non-Malignant

Pituitary Tumors

Distribution of Primary brain and other central nervous system tumors. Adapted (and
modified) from CBTRUS Statistical Report: US Cancer Statistics-NPCR and SEER,
(2016-2020) [25]
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* Treated surgically with radiotherapy as an
alternative

» Significant adverse event profiles

Intrakraniale meningeomer

‘ . i N LI
Mikkel Schou Andersen’, Christian Bonde Pedersen', Tiit Mathiesen?, Lars Poulsgaard?, Bjarne Winther Kristensen®, Bo Halle' & Frantz Rom Poulsen - -
* Location, location, location determines grade [ ez \
Of re m Ova I Simpsongraderingssystemet til recidivhestemmelse ti ar postoperativt. Radikal fjernelsee
(GTR) bestemmes som grad 13, og subtotal resektion (STR) bestemmes som grad 4 [7].
¢ 1/3 Of SkU” base tumOFS - nOt E||g|b|e fOF Resektionsgrad  Definition Recidiv, %

com p I ete remova | 1 GTR af tumor, durale vedhang og abnormal knogle 9
2 GTR af tumor, koagulation af durale vedhang 19
o N Ot CO m p I ete re m Ova I % 20-44% ris k Of 3 GTR af tumor, med/uden resektion eller koagulation af durale vedhaeng 29

eller ekstradurale udvidelser: invaderet/hyperostotisk knoale
regrowth > new treatment C——
[ ) Th e P ro b I e m — N O a Ite r n a t ive S to a) Grad 5-recidiver kan ikke bestemmes, da tumor ikke reseceres.
surgery and radiotherapy
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“No systemic therapeutics, thus
far, have shown efficacy in the

treatment of meningioma in the SpleicResen " N o A
recurrent Settingw e nole o armacoinerapy in irea ent o eningioma:

Systematic Review

M cancers (m\w

Ataollah Shahbandi 7, Darsh S. Shah ?, Caroline C. Hadley * and Akash J. Patel %5+

! Department of Neurological Surgery, School of Medicine, Tehran University of Medical Sciences,

Tehran 14166347493, Iran; a-shahbandi@student.tums.ac.ir

Department of Neurological Surgery, Dell Medical School, Austin, TX 78712, USA; darsh.shah@lutexas.edu
Department of Neurosurgery, Baylor College of Medicine, Houston, TX 77030, USA; caroline hadley@bem.edu
Department of Otolaryngology-Head and MNeck Surgery, Baylor College of Medicine, Houston, TX 77020, USA
Jan and Dan Duncan Meurological Research Institute, Texas Children’s Hospital, Houston, TX 77030, USA
Correspondence: akash.patel@bem.edu

Time for individualized treatment based
on tumor traits and not treatment on
me n i ng i O maS aS a g rou p Simple Summary: For the last 35 years, various systemic therapies for recurrent or refractory

meningiomas have been investigated. The present review aggregated the currently available evidence
in the literature regarding the safety and efficacy of these treatments and assessed the ongoing trials
of medical therapy for meningiomas. The findings of the present study would assist future research

¥ o b W R

in seeing what therapeutic regimens have been investigated, which targets are promising candidates
for interventions, and how the ongoing clinical trials are currently designed.

New studies underway exploring this
way of thinking

12.11.2025 Mikkel Schou Andersen, MD, PhD 4



 WHO Classification 2021 identifies 15
histological subtypes of meningiomas

Ilustrator: Mikkel Schou Andersen
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Heterogeneity under
the microscope

Meningothelial Fibrous Transitional
- (17-58%) (10-40%)

N
Vi ol

Microcystic Lymphoplasmacyte-

Chordoid
(1-3%)

Psammomatous
(1-4%)

‘. .
- .'W& u'

Papillary

Figure 6. Meningiomas display a great morphological
differences/heterogeneity in histopathological distribution H&E-sections
are adapted from Bi et al. 2016

12.11.2025 Mikkel Schou Andersen, MD, PhD 6
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* Various genomic markers: NF2, TRAF7,
AKT1, KLF4, SMO, CDKN2A/B, TERT

* Different epigenomic profiles (e.g. DNA-
Methylation)

Ilustrator: Mikkel Schou Andersen

12.11.2025 Mikkel Schou Andersen, MD, PhD 7
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Created with biorender

Specialized models reflecting the heterogeneity in meningiomas
on even patient-specific level — various pathology,
genomics/epigenomics

12.11.2025 Mikkel Schou Andersen, MD, PhD 8
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Overall al

To establish a personalized model with a high degree
of likeness to primary tumor

12.11.2025 Mikkel Schou Andersen, MD, PhD 9
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Andersen etal.

_ - Journal of
Journal of Translational Medicine (2023) 21:764 . -
https://doi.org/10.1186/512967-023-04620-7 Translational Medicine

Meningioma animal models: a systematic =~ @

review and meta-analysis

Mikkel Schou Andersen'??"®, Mikkel Seremet Kofoed'?, Asger Sand Paludan-Miiller>'°,
Christian Bonde Pedersen'??, Tiit Mathiesen®, Christian Mawrin®, Martin Wirenfeldt®'",
Bjarne Winther Kristensen’, Birgitte Brinkmann Olsen®'2, Bo Halle'? and Frantz Rom Poulsen'??

« Animal models - the gold standard in pharmaceutical testing
« We had aimed to establish a model

« Systematic review to review various models

12.11.2025 Mikkel Schou Andersen, MD, PhD 10
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. Am J Transl Res 2014;6(2):114-118
Lack of effective  www.aitrors /1SSN:1943-8141/A7TR 1312010

drugs

7 Review Article AnOther prObIem
Lost in translation: animal models and clinical trials in
cancer treatment

Lack of succesful
animal studies

Poor translation Isabella WY Mak®2, Nathan Evaniew2, Michelle Ghert*2

fro m sm al I anim al S 1Department of Surgery, McMaster University, Hamilton, Ontario, Canada; 2Juravinski Cancer Centre, Hamilton
o h uman Health Sciences, Hamilton, Ontario, Canada

Received December 20, 2013; Accepted December 5, 2013; Epub January 15, 2014; Published January 30, 2014

M any Stud ieS have Abstract: Due to practical and ethical concerns associated with human experimentation, animal models have been
essential in cancer research JHowever, the average rate of successful translation from animal models to clinical }

been performed On |Cancer trials is less than 8%.|f\nimal models are limited in their ability to mimic the extremely complex process of

: : human carcinogenesis, physiology and progression. Therefore the safety and efficacy identified in animal studies is
eStab I IShed/I mmo rtal generally not translated to human trials. Animal models can serve as an important source of in vivo information, but

|Zed C el I I | n eS —_ alternative translational approaches have emerged that may eventually replace the link between in vitro studies and
clinical applications. This review summarizes the current state of animal model translation to clinical practice, and
RE|evan Ce7 offers some explanations for the general lack of success in this process. In addition, some alternative strategies to

the classic in vivo approach are discussed.

12.11.2025 Mikkel Schou Andersen, MD, PhD 11



Heterotopic Models
* Subcutanous/flank/subrenal
« ECLM/PTM

| Genetically Engineered Models
¢ / « Adenovirus Cre-recombinase
RCAS/TVA

Established/commerci

ally available cell lines (\
1

Primary patient-
derived tissue

Andersen MS, Kofoed MS, Paludan-Miller AS, Pedersen
CB, Mathiesen T, Mawrin C, Wirenfeldt M, Kristensen BW,

Orthotopic Models Olsen BB, Halle B, Poulsen FR. Meningioma animal
« Superficial/skull base models: a systematic review and meta-analysis. J
« ECLM/PTM/Syngeneic Trans| Med. 2023 Oct 28;21(1):764. doi: 10.1186/s12967-

023-04620-7. PMID: 37898750; PMCID: PMC10612271.

12.11.2025 Mikkel Schou Andersen, MD, PhD 12



brenal

Established
ally available

Primary patient- ~—
derived tissue

Andersen MS, Kofoed MS, Paludan-Miller AS, Pedersen
CB, Mathiesen T, Mawrin C, Wirenfeldt M, Kristensen BW,

Orthotopic Models Olsen BB, Halle B, Poulsen FR. Meningioma animal
» Superficial/skull base models: a systematic review and meta-analysis. J
« ECLM/PTM/Syngeneic Trans| Med. 2023 Oct 28;21(1):764. doi: 10.1186/s12967-

023-04620-7. PMID: 37898750; PMCID: PMC10612271.
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1
The Animal Model ;
scientific reports
- ) Orthotopic meningioma rat £§

model exhibits morphological and \\
iImmunohistochemical congruency

and epigenetic concordance with

benign primary patient-derived

tumors

Mikkel Schou Andersnenlfzfl":'r Bo Hallel'23, Martin Wirenfeldt?*3, Jeanette Krogh Petersen®,
Morten Winkler Maller!:22, Philipp Jurmeister”#, Birgitte Brinkmann Olsen2*19,

Bjarne Winther Kristensen''"12, Henning Boldt?%, Christian Bonde Pedersen
Tiit Mathiesen!? & Frantz Rom Poulsen2:3

1,2,3
I

12.11.2025 Mikkel Schou Andersen, MD, PhD 14



Danish 3R-Center

The Animal Model

scientific reports

= P'I

High degree of histological,
Immunohistochemical
and epigenetic congruency

Mikkel Schou Arl.dersnenlfzfl":'r Bo Hallel'23, Martin Wirenfeldt?*3, Jeanette Krogh Petersen®,
Morten Winkler Maller!:22, Philipp Jurmeister”#, Birgitte Brinkmann Olsen2*19,

Bjarne Winther Kristensen''"12, Henning Boldt?%, Christian Bonde Pedersen'-2-3,

Tiit Mathiesen!? & Frantz Rom Poulsen2:3

12.11.2025 Mikkel Schou Andersen, MD, PhD 15
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Problems with the in vivo model in light
of our aim

Expensive, laborious, and

sometimes inconsistent (size and
tumor take rate with benign cells)

Model not suitable to test vario
pharmaceuticals on an |
individual level on a larg

scale
... then what?

12.11.2025 Mikkel Schou Andersen, MD, PhD
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Common In vitro models
2D - Cells 3D - Spheroids

Images owned by Mikkel Schou Andersen
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Single cells growing in a
gel-like medium -
“develop” like the
primary tumor

HE/

Bright field
image SSTR2A

12.11.2025
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Neuro-Oncology

XX(XX), 1-13, 2021 | https://doi.org/10.1093/neuonc/noab155 | Advance Access date 2 July 2021

Newly established patient-derived organoid model of
intracranial meningioma

Ki-67 STAT6

(A ;\
BRIDGE Region Syddanmark

14 Wouj papeojumoq

“Organoids” as a new way to studying
treatment and tumor traits in
meningiomas

Shintaro Yamazaki," Fumiharu Ohka," Masaki Hirano, Yukihiro Shiraki, Kazuya Motomura®,
Kuniaki Tanahashi, Takashi Tsujiuchi, Ayako Motomura, Kosuke Aoki, Keiko Shinjo",

Yoshiteru Murofushi, Yotaro Kitano, Sachi Maeda, Akira Kato, Hiroyuki Shimizu, Junya Yamaguchi,
Alimu Adilijiang, Toshihiko Wakabayashi, Ryuta Saito, Atsushi Enomoto, Yutaka Kondo, and
Atsushi Natsume

Mikkel Schou Andersen, MD, PhD 19
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Danish 3R center contribution |

Awarded in 2022 Danish 3R-Center &%

3R focus: Replacement

e Animal models = 3D in vitro models

12.11.2025 Mikkel Schou Andersen, MD, PhD 20
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Andersen et al. Acta Neuropathologica Communications (2025) 13:81 Acta Neuro p ath DngiC a
https://doi.org/10.1186/540478-025-02008-w Commuhications

. . . L ®
Establishment of a patient-derived 3D in vitro @
meningioma model in xeno-free hydrogel
for clinical applications

Mikkel Schou Andersen'#*", Aaraby Yoheswaran Nielsen®, Martin Wirenfeldt®®, Jeanette Krogh Petersen’, Morten
Winkler Meller'*3, Christopher L. Powell?, Anavaleria Castro®°, Grayson Herrgott®, Tiit Mathiesen'®'"'?, Charlotte

Aaberg Poulsen* Birgitte Brinkmann Olsen*'?, Henning Biinsow Boldt’, Christian Bonde Pedersen'??, Bo Halle'%

and Frantz Rom Poulsen'*

21
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To further explore possibilities in models with the ability to model individual tumors, we
aimed to establish a 3D model using benigh meningiomas

1. Investigate the use of xeno-free functional hydrogel for 3D cell culture work 3\

2. Examine the morphological and immunohistochemical characteristics comparing the original
tumors with their respective organoid counterpart, and

3. Evaluate the epigenetic landscapes by analyzing DNA methylation patterns.

12.11.2025 Mikkel Schou Andersen, MD, PhD 22
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3D Cell Encapsulation Method with VitroGel

Mix VitroGel and
cell suspension
at 2:1 ratio (v/v)

Wait 10-15 min.
Cells encapsulated in
the hydrogel matrix

Add top medium
& incubate

/

https://www.thewellbio.com/product/3d-organoid-culture-hydrogel/ Presenter owned image

12.11.2025 Mikkel Schou Andersen, MD, PhD 23
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Inclusion, collection and duration

o # Patient inclusion: 18 years with initially MRI indicating
| meningioma. Had to be confirmed histologically

surgery. Processed in a usual fashion - dissociated into cells -

incubation for 3 passages prior to incubation in the hydrogel
for 3 months

; j ? Tissue collection: Whole tumor pieces collected during

12.11.2025 Mikkel Schou Andersen, MD, PhD 24
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Table 1 Clinicopathological characteristics of primary meningioma samples that underwent cell culture

Sample Type Age Sex Location WHO-grade Tumor subtype 3D success?
MO-38 Fresh 70 Female Olfactory Benign -1 Meningothelial Yes
MO-39 Fresh 72 Male Frontal falx Benign -1 Meningothelial Yes
MO-40 Fresh 59 Female Sphenoid wing Atypical - 2 Fibrous Yes
MO-41 Fresh 49 Female Frontal falx Benign -1 Fibrous Yes
MO-42 Fresh 40 Female Convexity Benign -1 Meningothelial Yes
[OMM-Lee Stock 60 Male Frontal Malignant - 3 Anaplastic Yes
MO-4 Frozen 63 Female Sphenoid wing Benign -1 Transitional No
MO-6 Frozen 69 Female Frontal falx Benign -1 Meningothelial No
MO-7 Frozen 76 Female Sphenoid wing Benign -1 Meningothelial No
MO-12 Frozen 72 Female Convexity Benign -1 Microcystic No
MO-14 Frozen 69 Male CP angle Benign -1 Transitional No
MO-15 Frozen 72 Female Frontal falx Benign -1 Angiomatous No
MO-17 Frozen 54 Male Convexity Benign -1 Meningothelial No
MO-18 Frozen 40 Female Parietal falx Benign -1 Transitional No
MO-20 Frozen 56 Male Olfactory Benign -1 Transitional No
MO-22 Frozen 42 Male Sphenoid wing Benign -1 Meningothelial No
MO-25 Frozen 64 Female Frontal falx Benign -1 Transitional No
MO-27 Frozen 80 Female Olfactory Benign -1 Fibrous No

Notes: MO: Meningioma Odense, CP angle: Cerebellopontine angle

12.11.2025

Mikkel Schou Andersen, MD, PhD
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Table 1 Clinicopathological characteristics of primary meningioma samples that underwent cell culture

N
B R$

Region Syddanmark

Sample Type Age Sex Location WHO-grade Tumor subtype 3D success?
MO-38 Fresh 70 Female Olfactory Benign -1 Meningothelial Yes
MN-20 Frach 77 Mala Ernntal faly Raninn — 1 Maninnnthalial Vac
M . .

. Fresh samples (and immortalized) succeede
M-+ L=ty -y rel g LU IVEAILY LET g — WIET gL IS 1es
[OMM-Lee Stock 60 Male Frontal Malignant - 3 Anaplastic Yes
MO-4 Frozen 63 Female Sphenoid wing Benign -1 Transitional No
MO-6 Frozen 69 Female Frontal falx Benign -1 Meningothelial No
MO-7 Frozen 76 Female Sphenoid wing Benign -1 Meningothelial No
MO-12 Frozen 72 Female Convexity Benign -1 Microcystic No
MO-14 Frozen 69 Mala (P annla Ranian _ 1 Transitional No
MO-15 Frozen 72 . Angiomatous No
MO-17 Frozen 54 F rO Ze n Sa m p | es fa I I e d Me?ﬂﬂgc::thelial No
MO-18 Frozen 40 reliae raleLdl 1diA eIy — | Transitional No
MO-20 Frozen 56 Male Olfactory Benign -1 Transitional No
MO-22 Frozen 42 Male Sphenoid wing Benign -1 Meningothelial No
MO-25 Frozen 64 Female Frontal falx Benign -1 Transitional No
MO-27 Frozen 80 Female Olfactory Benign -1 Fibrous No

Notes: MO: Meningioma Odense, CP angle: Cerebellopontine angle

12.11.2025

Mikkel Schou Andersen, MD, PhD
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MO-38

MO-39

o 3 S <
.‘mxi% R R R BR$

1
N7

==

More heterogenous for the
Immunohistochemistry

MO-40

Region Syddanmark

MO-41

MO-42

12.11.2025 Mikkel Schou Andersen, MD, PhD
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Type EMA PR Ki-67 SSTR2 GFAP
MO-38 T +3 +1-+2 5%(10%) +3 NS
2D +1 0-+1 959%(100%) +2-43 NS
3D +3 0 5%(10%) +2 NS
MO-39 T +1-+2 +2-43 2-5%(20%) +3 NS
2D +1 +2 15-30% +3 NS
3D 0-41 +1 2-5% 0-+1 NS
MO-40 T +3 +1 2-10%(20%) +2-43 NS
2D 0-+1 0 2-10% +2 NS
3D +1 0 1-10% +1 NS
MO-41 T +3 0 15-20%(309%) +3 NS
2D +2 0 50-70% +2 NS
3D +1 0 10-20% +1-+2 NS
MO-42 T +3 +2 5-10%(20%) +3 NS
2D +1 0-+1 20-40% +1 NS
3D +3 +1 5-10% +2-3 NS
IOMM-Lee 2D 0 0 95-100% 0 NS
in vivo 0 0 75-909% 0 NS
3D 0 0 50-90% 0 NS

Mikkel Schou Andersen, MD, PhD
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Focus on proliferative index

* 2D cultures exhibited elevated proliferation likely due to the
favorable In vitro environment

e Changes in pathophysiology (does not mimick primary tumors) - Changes

in drug responses - anti-cancer drugs are generally more toxic to proliferative tumor
cells than to non-dividing ones

e 2D models do not mimic natural conditions well ﬂ ﬂ
R S Sy
e
R S S

12.11.2025 Mikkel Schou Andersen, MD, PhD 30
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Focus on proliferative index

* 2D cultures exhibited elevated proliferation likely due to the
favorable In vitro environment

e Changes in pathophysiology (does not mimick primary tumors) - Changes

in drug responses - anti-cancer drugs are generally more toxic to proliferative tumor
cells than to non-dividing ones

e 2D models do not mimic natural conditions well
* 3D model and animal model = primary tumors
* Closer likeness to in vivo than 2D
Ny
e
R S S

e Could function as a bridge between 2D and in vivo

12.11.2025 Mikkel Schou Andersen, MD, PhD 31
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1 zz Methylation )
Primary tumors share 3 =1 3
traits with corresponding ¢ =\ \
3D models, when they are : =
mOSt diffe re nt % lz Enl:\laoncers

— HYes
: B e
§' = = ‘ Eé ﬁg%e:r\\,eSeas
Top 1000 varying probes out of 935K e —— =—=——— ==
— ﬁi _Igé
—s & ——— | ——
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Epigenetic likeness
A
Likeness emphasized by E 'E

high R values >0.95 e

(Pearson’s correlation coifficient) MO-40

between primary tumors
and 3D models

3D model

3D model

Primary tumor
MO-42

R=0.96

3D model

Primary tumor

12.11.2025 Mikkel Schou Andersen, MD, PhD

Primary tumor

MO-41

Primary tumor
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Primary patient-derived tumor
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3D model

A

MO-40

MO-38

Region Syddanmark

MO-39
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Functional gene analysis(GSEA)

A total of 486 hypomethylated CpG sites (significant DMPs using raw p-values —
at cut off 0.4) were identified, of which 249 were associated with genes

Gene associated areas: (1) cytoskeletal dynamics and cell motility, (2)

, (3) cell-cell and cell-matrix

interactions, (4) developmental processes and plasticity, (5) transcriptional and
RNA regulation, and (6)

12.11.2025 Mikkel Schou Andersen, MD, PhD 35
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Epigenetics and functional gene
analysis

* High epigenetic congruency of a low passage 3D model is in line with
the literature - increases relevance for studying tumor biology

36
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Epigenetics and functional gene
analysis

* High epigenetic congruency of a low passage 3D model is in line with
the literature - increases relevance for studying tumor biology

* Hypomethylated DMPs indicates possible loss of tumor-specific
methylation patterns in genomic locations.

37
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Epigenetics and functional gene
analysis

* High epigenetic congruency of a low passage 3D model is in line with
the literature - increases relevance for studying tumor biology

* Hypomethylated DMPs indicates possible loss of tumor-specific
methylation patterns in genomic locations

* GSEA (onraw p-values) on the hypomethylated probes suggests gene
activation as an adjustment In Vitro environment

e Could suggest the lack of complex tumor microenvironment

38
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Model optimization

3D cell model

e Lack of vascularization, immune
system and tumor
microenvironment —
simplification - Decreases
predictability of drug responses

l

e Co-culturing with native tumor
microenvironment

12.11.2025 Mikkel Schou Andersen, MD, PhD 40
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The Age of Personalized Medicine

9 .
Heterogenous tumor group = 4' “ 0
need for targeted-individual ’ ’ Pathology
therapy Epigenomics mw ®

Proteomics @
Surgery etc. =

_ \
Personalized 3D models ’ L L ’ L ‘ 3

Patient-derived 3D models

could be used for =

(@R \][/: _‘ \1/A N> En Medicine A
| ‘4(7\”%:7(“'/ 3 ‘L((‘,\,{),} S/ e

Talel - et L ( L) //>> Medicine B
* ... meningiomas undergoing - - W Medicine C
subtotal resection in surgical //>> Mediciie b

Inaccesible areas Bench-top Medicine F
eXperImentS
* ... umors displaying atypical or - weicr s+ hetenes: edene) wedenes©
mallgnant features Medicine C- Medicine C + Medicine C- Medicine C -
Medicine D- Medicine D- Medicine D- Medicine D +

Medicine E- Medicine E- Medicine E- Medicine E -
Medicine F + Medicine F- Medicine F- Medicine F - Created with biorender
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* There is no perfect model

* This project underscores the necessity of refining preclinical models
to enhance translational succes

 Mind the (translational) Gap
* 2D < 3D < in vivo d

* Novel personalized models hold promise for individualized drug
testing, potentially changing treatment paradigms for unresectable
tumors

12.11.2025 Mikkel Schou Andersen, MD, PhD 42
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Danish 3R-Center

N
RRR & *
Model Issues In consistency

* Inter- and intra-tumoral heterogeneity in terms of growth

and size
« Tumor take rate: Superficial implantation: median 79.5% (IQR 40.0-89.8%) and

Deep implantation: 25.0% (IQR 14.4-45.0%) \
Skull base xenografts Convexity xenografts P-values 3
Tumor sizes Tumor sizes
Sample | Xenograft subtype match Tumor take rate | mm? (median (IQR)) | Tumor take rate | mm? (median (IQR)) | TTR | Size
MO-4 Transitional 1/8 (12.5%) 0.059 (NA) 8/9 (89%) 0.26 (0.12-1.41) 0.003 | NA
MO-12 | Microcystic** 2/10(20%) 0.018 (0.015-0.021) 3/10 (30%) 0.17 (0.048-0.27) 0.997 | 0.207
MO-25 | Transitional/meningothelial™* | 3/10 (30%) 0.26 (0.19-0.31) 7/10 (70%) 0.18 (0.13-0.56) 0.18% | 0.387
MO-27 | Meningothelial/Fibrous*** 5/10 (50%) 0.34 (0.19-1.08) 9/10 (90%) 2.42 (0.17-2.65) 0.147 | 0.617
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Fig. 3. Xenograft sizes. Box plots with min, max, 25% percentile, 75% percentile, and median volumes of

all xenografts. MO-X-D: Deep implantations at the skull base and MO-X-S: Convexity implantations below
skull surface. MO-12 had the smallest size with a deep median size of 0.018 mm?, and the MO-27 tumors were
much larger with a median of 2.42 mm?.
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MO-27: Fibrous tissue more difficult to retain, but was
managed in 5/14 xenografts
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Danish 3R-Center f\ﬁ %
R R BRIDGE. Region Syddanmark
EMA PR SSTR2 KI67* GFAP**
Primary tumor | +2-3 +1-2 +2 5% (10%) US
MO-4 | Xenografts +3(3/3) g (li,%)(gf N 112063 | 5% (10%) US (1/1)
Implanted cells | +1 0 +1-2 30% US
Primary tumor | +1 +2-3 +2-3 2% (5%) UsS
_ +1-2(4/5) | +1(2/5) +1-2(2/3)
MO-12 | Xenografts 0 (1/5) 0 (3/5) 0(1/3) 1-2% (5%) US (3/3)
Implanted cells | +1-2 0 +2-3 20% US
Primary tumor | +3 +1-2 +3 10% (20%) UsS
, ~ +1(2/10) +1(1/3) o
MO-25 | Xenografts +2-3 (5/5) 0 (8/10) 0(2/3) 2-5% US (3/3)
Implanted cells | +1-2 0 +2 10% UsS
Primary tumor | +2 +3 +3 3-5% US
, +1-2(6/12) | +3 (3/4)
MO-27 | Xenografts +1-3 (4/4) 0(6/12) 0 (1/4) 1-5% (10-40%) | US (3/3)
Implanted cells | +1 0 +3 20% US

Mikkel Schou Andersen, MD
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Danish 3R-Center f\ﬁ %
R R BRIDGE. Region Syddanmark
EMA PR SSTR2 KI67* GFAP**
Primary tumor | +2-3 +1-2 +2 5% (10%) US
MO-4 | Xenografts +3(3/3) g (li,%)(gf N 112063 | 5% (10%) US (1/1)
Implanted cells | +1 0 +1-2 30% US
Primary tumor | +1 +2-3 +2-3 2% (5%) UsS
_ +1-2(4/5) | +1(2/5) +1-2(2/3)
MO-12 | Xenografts 0 (1/5) 0 (3/5) 0(1/3) 1-2% (5%) US (3/3)
Implanted cells | +1-2 0 +2-3 20% US
Primary tumor | +3 +1-2 +3 10% (20%) UsS
, ~ +1(2/10) +1(1/3) o
MO-25 | Xenografts +2-3 (5/5) 0 (8/10) 0(2/3) 2-5% US (3/3)
Implanted cells | +1-2 0 +2 10% UsS
Primary tumor | +2 +3 +3 3-5% US
, +1-2(6/12) | +3 (3/4)
MO-27 | Xenografts +1-3 (4/4) 0(6/12) 0 (1/4) 1-5% (10-40%) | US (3/3)
Implanted cells | +1 0 +3 20% US
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Danish 3R-Center f\ﬁ %
R R BRIDGE. Region Syddanmark
EMA PR SSTR2 KI67* GFAP**
Primary tumor | +2-3 +1-2 +2 5% (10%) US
MO-4 | Xenografts +3(3/3) g (li,%)(gf N V2063 |5%0%) US (1/1)
Implanted cells | +1 0 +1-2 30% US
Primary tumor | +1 +2-3 +2-3 2% (5%) UsS
_ +1-2(4/5) | +1(2/5) +1-2(2/3)
MO-12 | Xenografts 0 (1/5) 0 (3/5) 0(1/3) 1-2% (5%) US (3/3)
Implanted cells | +1-2 0 +2-3 20% US
Primary tumor | +3 +1-2 +3 10% (20%) UsS
, ~ +1(2/10) +1(1/3) o
MO-25 | Xenografts +2-3 (5/5) 0 (8/10) 0(2/3) 2-5% US (3/3)
Implanted cells | +1-2 0 +2 10% UsS
Primary tumor | +2 +3 +3 3-5% US
, +1-2(6/12) | +3 (3/4)
MO-27 | Xenografts +1-3 (4/4) 0(6/12) 0 (1/4) 1-5% (10-40%) | US (3/3)
Implanted cells | +1 0 +3 20% US
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Danish 3R-Center f\ﬁ %
R R BRIDGE. Region Syddanmark
EMA PR SSTR2 KI67* GFAP**
Primary tumor | +2-3 +1-2 +2 5% (10%) US
MO-4 | Xenografts +3(3/3) g (li,%)(gf N 12063 | 5% 0%) US (1/1)
Implanted cells | +1 0 +1-2 30% US
Primary tumor | +1 +2-3 +2-3 2% (5%) UsS
_ +1-2(4/5) | +1(2/5) +1-2(2/3)
MO-12 | Xenografts 0 (1/5) 0 (3/5) 0(1/3) 1-2% (5%) US (3/3)
Implanted cells | +1-2 0 +2-3 20% US
Primary tumor | +3 +1-2 +3 10% (20%) UsS
, ~ +1(2/10) +1(1/3) o
MO-25 | Xenografts +2-3 (5/5) 0 (8/10) 0(2/3) 2-5% US (3/3)
Implanted cells | +1-2 0 +2 10% UsS
Primary tumor | +2 +3 +3 3-5% US
, +1-2(6/12) | +3 (3/4)
MO-27 | Xenografts +1-3 (4/4) 0(6/12) 0 (1/4) 1-5% (10-40%) | US (3/3)
Implanted cells | +1 0 +3 20% US
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Region Syddanmark

R

PR SSTR2 KI67* GFAP**
Primary tumor | +2-3 +1-2 +2 5% (10%) US
MO-4 | Xenografts +3(3/3) g (li,%)(gf N 112063 | 5% (10%) US (1/1)
Implanted cells | +1 0 +1-2 30% US
Primary tumor | +1 +2-3 +2-3 2% (5%) UsS
_ +1-2(4/5) | +1(2/5) +1-2(2/3)
MO-12 | Xenografts 0 (1/5) 0 (3/5) 0(1/3) 1-2% (5%) US (3/3)
Implanted cells | +1-2 0 +2-3 20% US
Primary tumor | +3 +1-2 +3 10% (20%) UsS
) ~ +1(2/10) +1(1/3) o
MO-25 | Xenografts +2-3 (5/5) 0 (8/10) 0(2/3) 2-5% US (3/3)
Implanted cells | +1-2 0 +2 10% UsS
Primary tumor | +2 +3 +3 3-5% US
, +1-2(6/12) | +3 (3/4)
MO-27 | Xenografts +1-3 (4/4) 0(6/12) 0 (1/4) 1-5% (10-40%) | US (3/3)
Implanted cells | +1 0 +3 20% US
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* All primary tumors exhibit
perivascular/endothelial Nestin
staining, which is also observed
with a similar pattern in
xenografts

* P3 cells exhibit Nestin hinting
heterogeneity in implanted cells

27.05.2025

Presence of stem-like cells

Primary tumor

MO-04

MO-12

MO-25

P3 cells

Xenograft

MO-27 |

Mikkel Schou Andersen, MD




Compareble Copy
number profiles

e Xenografts tend to
be more noisy,
despite good DNA
quality

* Probably due to
foreign DNA -
unspecific
binding/cross
reactivity of probes

27.05.2025

Danish 3R-Center
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BRIDGE Region Syddanmark

Primary patient-derived tumor in vivo xenograft

MO-04 |\

MO-25 | T

MO-27 \
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* Majority of probes insignificant
(866.074), 25 hypermethylated,
382 hypomethylated

* No demethylated region (no
DMR)

* High correlation PPDT vs
Xenograft (based on
BrainClassifier DMPs)

]
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Overall close resemblance
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Functional gene analysis - GSEA

Based on genes associated with the DMPs

Two significant overlaps

* The reactome pathways:

* Post-translational protein modification (18 overlapping genes)

e Structural changes to proteins = histone and non-histone level - T-cell requlation and interaction with
microenvironment

e Cellular responses to stimuli (12 overlapping genes)

* Changes in microenvironment and immune system due to cell stress and response to stimuli

Associated with interaction with microenvironment and T-cell
regulation

59
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