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debilitating long-term effects and risk of tumor recurrence. Medulloblastoma 
stem cells (MBSCs) are a fraction of tumor cells with high proliferation poten-
tial and the capability to adapt to adverse/restrictive conditions in tumor milieu 
thus driving the refractoriness to conventional therapies. Recently, high basal 
levels of Unfolded Protein Response (UPR) molecules have been found in tu-
mors of different tissue-origin and are correlated with poor prognosis and low 
patient survival.  However, little is known about the role of UPR in MB. We 
investigated the expression and activation of UPR players in MBSCs. Human 
group 3 MB (G3MB) cell lines, specifically CHLA-01, D283- and D341-Med, 
were grown in Vitamin A and/or FBS or in stem selective medium (B27™) 
for 72 h before collection. Cells were fixed, stained with proper primary anti-
bodies and images were acquired by confocal microscopy. The analysis of the 
transcription factors ATF-4 and CHOP revealed their elevated nuclear expres-
sion and co-localization, which resulted to be more marked in G3MB stem-like 
cells than in the differentiated ones. Also the ATF-6 branch was investigated, 
in differentiating conditions D283 and D341-Med showed a greater activation 
of ATF-6, represented by its nuclear localization, in respect to stem cells, while 
CHLA-01 did not show differences. Conversely XBP1, the transcription factor 
downstream IRE1 signaling, was not expressed in the three cell lines. Lastly, 
a Kaplan-Meier analysis on MB patients showed a worse prognosis with a 
shorter survival rate of patients expressing high ATF4 transcript levels. Our 
results reveal, even in resting conditions, preferential activation of the PERK 
branch in G3MB cells grown in stem-like condition suggesting that ATF-4 
might be a promising therapeutic and prognostic factor to specifically target 
the stem compartment in aggressive MB.

MEDB-10. COMPARING PEDIATRIC MEDULLOBLASTOMA WITH 
AND WITHOUT SPINAL METASTASIS
Phua Hwee TANG, Sameema Nisa; KK Women's and Children's Hospital, 
Singapore, Singapore, Singapore

AIM: To compare pediatric medulloblastoma with and without spinal me-
tastasis METHODOLOGY: Pediatric medulloblastoma cases from 1999 to 
2021 were retrospectively reviewed in this Institutional Review Board ap-
proved study. Imaging reports, presence of spinal drop metastases at diag-
nosis, degree of tumor excision, treatment given and survival status were 
captured. RESULTS: Brain and spine imaging at diagnosis was available in 
54 medulloblastoma patients with no drop metastasis and in 7 with drop 
metastasis. Largest tumor dimension at presentation is 4.54 ± 0.94 cm with 
those with drop metastasis, similar to the 4.43 ± 0.94 cm in those without 
drop metastasis (p = 0.79). For the 54 medulloblastomas with no drop metas-
tasis, 44 (81%) were completely excised, 9 (17%) partially excised and there 
was no follow up for 1. For the 7 medulloblastomas with drop metastasis, 
3 (43%) of the primary tumours were completely excised, 3 (43%) partially 
excised and there was no follow up for 1. Post operative chemo/radiotherapy 
was given to 48 of the 54 with no drop metastasis, not given for 1 with no 
information available for 5. Chemo/radiotherapy was given to 6 of the 7 with 
drop metastasis with no information available for 1. At 1 year follow up of 
the 54 with no spinal drop metastasis at diagnosis , 42 remain tumour free, 
3 have tumour, 4 are deceased and 5 are lost to follow up. At 1 year follow 
up of the 7 with drop metastasis, 2 are free of tumour, 2 have tumour and 3 
are lost to follow up. Higher percentage of medulloblastomas without drop 
metastasis are completely excised (p<0.01). No significant difference between 
postoperative chemotherapy/radiation rates between groups CONCLUSION: 
Most medulloblastomas do not have spinal drop metastasis at diagnosis and 
complete excision is more frequently in those without drop metastasis. 

MEDB-11. MYC OVEREXPRESSION AND SMARCA4 LOSS IN 
CEREBELLAR GRANULE CELL PRECURSORS COOPERATE TO 
DRIVE MEDULLOBLASTOMA FORMATION IN MICE
Carolin Göbel1, Dörthe Holdhof1, Melanie Schoof1, Catena Kresbach1,2, 
Ulrich Schüller1,3; 1Research Institute Children's Cancer Center Hamburg, 
Hamburg, Germany. 2Department of Pediatric Hematology and Oncology, 
University Medical Center Hamburg-Eppendorf, Hamburg, Germany. 
3Institute of Neuropathology, University Medical Center Hamburg-
Eppendorf, Hamburg, Germany

Group 3 medulloblastoma is one of the most aggressive types of child-
hood brain tumors. Roughly 30 % of cases carry genetic alterations in 
MYC, SMARCA4 or both genes combined. While overexpression of MYC 
has previously been shown to drive medulloblastoma formation in mice, the 
functional significance of SMARCA4 mutations and their suitability as a 
therapeutic target remain largely unclear. To address this issue, we combined 
an overexpression of MYC with a loss of SMARCA4 in cerebellar granule cell 
precursors. Cells were isolated from 7-day-old Math1-creERT2::Smarca4fl/
fl pups after tamoxifen-induced loss of SMARCA4. Subsequently, MYC 
overexpression was achieved by lentiviral transduction, and transduced 
cells were transplanted into immunodeficient CD1nu/nu recipient mice. 
Preliminary results show tumor formation in 5/19 transplanted mice (26 

%) after 6 months. SMARCA4 loss in all tumor cells was confirmed both 
immunohistochemically and on a genetic level and suggests a dependency 
of tumor growth on SMARCA4 loss. In a next step, additional cohorts will 
clarify if tumor development is accelerated by or even dependent on the loss 
of SMARCA4 in our model. Additionally, the neoplastic potential of tumor 
cells will be verified with the aid of secondary recipient mice. To evaluate 
to what extent the generated tumors are comparable to human Group  3 
medulloblastomas, tumors will be extensively analyzed on a morphological, 
transcriptional, and epigenetic level. Altogether, we hope to establish a suit-
able mouse model for SMARCA4 mutated Group 3 medulloblastoma that 
will help to elucidate the role of SMARCA4 in tumor development and to 
identify new therapeutic targets. 

MEDB-12. SEVERE DEVELOPMENTAL ABNORMALITIES AND 
PROLIFERATIVE CEREBELLAR LESIONS INDUCED BY COMBINED 
ACTIVITY OF WNT SIGNALLING AND LOSS OF SMARCA4
Carolin Göbel1, Dörthe Holdhof1, Melanie Schoof1, Ulrich Schüller1,2; 
1Research Institute Children's Cancer Center Hamburg, Hamburg, 
Germany. 2Institute of Neuropathology, University Medical Center 
Hamburg-Eppendorf, Hamburg, Germany

Almost all medulloblastomas (MB) of the WNT subgroup are charac-
terized by hotspot mutations in CTNNB1, and mouse models have con-
vincingly demonstrated the tumor-initiating role of these mutations as 
well as the tumor origin in the dorsal brain stem. Around 20 % of WNT 
MB additionally carry SMARCA4mutations, but the functional role of 
these alterations is mostly unknown. We therefore amended previously 
described Blbp-cre::Ctnnb1(ex3)Fl/+ mice by the introduction of a floxed 
Smarca4 allele. In contrast to existing literature, Blbp-cre::Ctnnb1(ex3)Fl/+ 
mice had a maximum life span of only 17 days, even after breeding into 
two different genetic backgrounds (C57BL/6J and 129S2/Sv). The mice 
displayed a severe developmental phenotype including a thinned cerebral 
cortex, hydrocephalus, missing cerebellar foliation and layering as well 
as non-proliferative cell accumulations in brain stem and cerebellum. An 
additional homozygous loss of SMARCA4 even resulted in prenatal death 
for most mice and caused big proliferative lesions in the cerebellum at em-
bryonal day 14.5. These lesions appear to originate from SOX2-positive 
progenitor cells in the cerebellar ventricular zone. In a next experiment, 
cells isolated from this region will be characterized in vitro and will be 
transplanted orthotopically to evaluate their neoplastic potential in vivo. 
Altogether, we hope to elucidate how a loss of SMARCA4 and mutations 
of Ctnnb1 cooperate during hindbrain development and tumor formation 
within this region.  

MEDB-13. NEUROCOGNITIVE AND RADIOLOGICAL FOLLOW-UP 
OF CHILDREN UNDER 5 YEARS OF AGE TREATED FOR 
MEDULLOBLASTOMA ACCORDING TO THE HIT-SKK PROTOCOL
Marie-Sophie Merlin1, Emmanuelle Schmitt2, Malika Mezloy-Destracque1, 
Christelle Dufour3, Laurent Riffaud4, Chloé Puiseux5, Emilie De Carli6, 
Damien Bodet7, Céline Icher8, François Doz9,10, Cécile Faure-Conter11, 
Anne Pagnier12, Claire Pluchart13, Sandrine Thouvenin-Doulet14, 
Julien Lejeune15, Phi-Linh Nguyen Thi-Lambert16, Pascal Chastagner1; 
1Department of Pediatric Onco-Hematology, University Hospital, 
Vandoeuvre-les-Nancy, France. 2Department of Neuroradiology, 
University Hospital, Nancy, France. 3Department of Pediatric and 
Adolescent Oncology, Gustave Roussy, Villejuif, France. 4Department 
of Neurosurgery, University Hospital, Rennes, France. 5Department 
of Pediatric Onco-Hematology, University Hospital, Rennes, France. 
6Department of Pediatric Onco-Hematology, University Hospital, Angers, 
France. 7Department of Pediatric Onco-Hematology, University Hospital, 
Caen, France. 8Department of Pediatric Onco-Hematology, University 
Hospital, Bordeaux, France. 9SIREDO Cancer Center (Care, Innovation 
and Research in Pediatric, Adolescents, and Young Adults Oncology), 
Curie Institute, Paris, France. 10and University of Paris, Paris, France. 
11Pediatric Hemato-oncology Institute (IHOP), Centre Leon Berard, 
Lyon, France. 12Department of Pediatric Onco-Hematology, University 
Hospital, Grenoble, France. 13Department of Pediatric Onco-Hematology, 
University Hospital, Reims, France. 14Department of Pediatric Onco-
Hematology, University Hospital, Saint Etienne, France. 15Department of 
Pediatric Onco-Hematology, University Hospital, Tours, France. 16Medical 
Assessment Unit, Methodology, Data management and Statistics Unit, 
University Hospital, Nancy, France

BACKGROUND: HIT-SKK protocol is used for the treatment of low risk 
medulloblastomas in young children with the aim of eliminating cranial 
irradiation and its long-term side effects, in particular neuropsychological 
(NP) sequelae. This therapy includes IV and intraventricular (ITV) metho-
trexate (MTX) potentially responsible for leukoencephalopathy (LE) and 
neurocognitive disorders.The objectives are to describe the risk factors and 
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the course of LE, and to investigate its impact on long-term neurocognitive 
and behavioural outcome. METHODS: A French retrospective, multicenter 
study including 35 children under 5 years of age, treated between 2009 and 
2017, with a median follow up of 72 months. All follow-up MRIs including 
assessment of the severity of the LE (Fazekas and CTCAE grading) and all 
NP evaluations were centrally rewieved.  RESULTS: 25/34 evaluable pa-
tients presented a LE during follow up, in a median delay of 2 months (1 
- 17 months) after the start of chemotherapy. Grade 2 and 3 abnormalities 
were correlated with higher cumulative dose of ITV -MTX (p=0,01). Full 
Scale IQ (FSIQ) and Wechsler indexes were in the average or low average 
of the reference population. FSIQ was deficient in 7/20 evaluable patients. 
Processing speed (PSI) was the most frequently impaired neurocognitive do-
main: 9/20 patients with borderline or very low score, all having received a 
significantly higher cumulative dose of ITV-MTX (p=0,04). A decrease in 
overall NP scores was observed in patients for whom grade 2 or 3 LE per-
sisted at the end of follow-up with an average FSIQ estimated at 82.1 (SD 
16.9) versus 94.2 (SD 20.6). This decrease was significant for PSI (p=0,049). 
LE and neurocognitive impairments were not correlated with a younger age 
at diagnosis.  CONCLUSION: This study confirmed the responsibility of 
MTX, and in particular ITV-MTX therapy in the onset and, most often, per-
sistence of LE and its association with neurocognitive disorders. 

MEDB-14. CLINICAL OUTCOME OF PEDIATRIC 
MEDULLOBLASTOMA PATIENTS WITH LI-FRAUMENI SYNDROME
Anna Kolodziejczak1,2, Lea Guerrini-Rousseau3, Julien Masliah Planchon4, 
Jonas Ecker1,5, Florian Selt1,5, Martin Mynarek6,7, Denise Obrecht6, 
Martin Sill1,8, Steffen Hirsch1,9, Dominik Sturm1,5, Sebastian M. Waszak10,11, 
Vijay Ramaswamy12,13, Virve Pentikainen14, Haci Ahmet Demir15, 
Steven C. Clifford16, Ed Schwalbe16,17, Luca Massimi18, Matija Snuderl19, 
Kristyn Galbraith19, Matthias A. Karajannis20, Katie Hill20, Bryan Li20, 
Christine L. White21, Shelagh Redmond22, Loizou Loizos23, Marcus Jakob24, 
Uwe Kordes6, Irene Schmid25, Julia Hauer26, Claudia Blattmann27, 
Maria Filippidou28, Wolfram Scheurlen29, Udo Kontny30, Kerstin Grund9, 
Christian Sutter9, Torsten Pietsch31, Cornelis M. van Tilburg1,32, 
Stephan Frank33, Denis M. Schewe34, David Malkin35, Michael D. Taylor12, 
Uri Tabori13, Eric Bouffet36, Marcel Kool1,8, Felix Sahm1,37, 
Andreas von Deimling2,37, Andrey Korshunov2,37, Katja Von Hoff38, 
Christian Kratz39, David T.W. Jones1,40, Stefan Rutkowski6, Olaf Witt1,5, 
Gaelle Bougeard41, Kristian W. Pajtler1,5, Stefan M. Pfister1,5, 
Franck Bourdeaut4, Till Milde1,5; 1Hopp Children's Cancer Center (KiTZ), 
Heidelberg, Germany. 2CCU Pediatric Oncology, German Cancer Research 
Center (DKFZ) and German Cancer Consortium (DKTK), Heidelberg, 
Germany. 3Gustave Roussy Institute, Paris, France. 4SIREDO Pediatric 
Oncology Center, Curie Institute, Paris-Science Lettres University, Paris, France. 
5Pediatric Oncology, Hematology, and Immunology, Center for Child and 
Adolescent Medicine, Heidelberg University Hospital, Heidelberg, Germany. 
6Pediatric Hematology and Oncology, University Medical Center Hamburg-
Eppendorf, Hamburg, Germany. 7Mildred Scheel Cancer Career Center 
HaTriCS4, University Medical Center Hamburg-Eppendorf, Hamburg, 
Germany. 8Pediatric Neurooncology, German Cancer Research Center 
(DKFZ) and German Cancer Consortium (DKTK), Heidelberg, Germany. 
9Institute of Human Genetics, University Hospital Heidelberg, Heidelberg, 
Germany. 10Centre for Molecular Medicine Norway (NCMM), Nordic 
EMBL Partnership, University of Oslo and Oslo University Hospital, 
Oslo, Norway. 11Department of Neurology, University of California, 
San Francisco, CA, USA. 12Division of Neurosurgery, Program in 
Developmental and Stem Cell Biology, Arthur and Sonia Labatt Brain 
Tumour Research Centre, Hospital for Sick Children, Toronto, Ontario, 
Canada. 13Division of Hematology and Oncology, Hospital for Sick 
Children, Toronto, Ontario, Canada. 14Division of Hematology-Oncology 
and Stem Cell Transplantation, Children's Hospital, Helsinki University 
Hospital, Helsinki, Finland. 15Department of Pediatric Hematology-
Oncology, Private Memorial Ankara Hospital, Ankara, Turkey. 16Wolfson 
Childhood Cancer Research Centre, Newcastle University Centre for 
Cancer, Newcastle, United Kingdom. 17Applied Sciences, Northumbria 
University, Newcastle, United Kingdom. 18Department of Pediatric 
Neurosurgery, Catholic University Medical School, Rome, Italy. 
19Department of Pathology, New York University Langone Health, New 
York City, NY, USA. 20Department of Pediatrics, Memorial Sloan Kettering 
Cancer Center, New York City, NY, USA. 21Victorian Clinical Genetics 
Services, Parkville, Australia. 22Swiss Childhood Cancer Registry, Institute 
of Social and Preventive Medicine, University of Bern, Bern, Switzerland. 
23Pediatric Oncology/Hematology/Immunology at the Medical School of 
the University of Nicosia, Nicosia, Cyprus. 24Department of Paediatric 
Haematology, Oncology and Stem-Cell Transplantation, University 
Hospital Regensburg, Regensburg, Germany. 25Paediatric Haematology 
and Oncology, Dr. von Hauner Children's Hospital, Ludwig Maximilian 
University, Munich, Germany. 26Pediatric Haematology and Oncology, 
University Hospital Carl Gustav Carus, Dresden, Germany. 27Paediatric 

Haematology, Oncology and Immunology, Olgahospital, Stuttgart, 
Germany. 28Division of Pediatric Hematology-Oncology, First Department 
of Pediatrics, National and Kapodistrian University of Athens, "Aghia 
Sophia" Children's Hospital, Athens, Greece. 29Paediatric Haematology 
and Oncology, Cnopfsche Paediatric Clinic, Nurnberg, Germany. 
30Department of Paediatric Haematology, Oncology and Stem-Cell 
Transplantation, Paediatric Clinic, University Hospital Aachen, Aachen, 
Germany. 31Neuropathology Institute, DGNN Brain Tumor Reference 
Center, University of Bonn Medical Center, Bonn, Germany. 32Department 
of Pediatric Oncology, Hematology, Immunology and Pulmonology, 
Heidelberg University Hospital, Heidelberg, Germany. 33Division of 
Neuropathology, Institute of Pathology, Basel University Hospital, Basel, 
Switzerland. 34Department of Pediatrics, Otto-von-Guericke University 
Magdeburg, Magdeburg, Germany. 35Genetics and Genome Biology 
Program, The Hospital for Sick Children, Toronto, Ontario, Canada. 
36The Arthur and Sonia Labatt Brain Tumour Research Centre, The 
Hospital for Sick Children, Toronto, ON M5G 1X8, Canada; Division 
of Haematology / Oncology, The Hospital for Sick Children, Toronto, 
Ontario, Canada. 37Neuropathology, Institute of Pathology, Heidelberg 
University Hospital, Heidelberg, Germany. 38Department of Pediatric 
Oncology and Hematology, Charité – Universitätsmedizin Berlin, Berlin, 
Germany. 39Pediatric Haematology and Oncology, Hannover Medical 
School, Hannover, Germany. 40Pediatric Glioma Research, German Cancer 
Research Center (DKFZ) and German Cancer Consortium (DKTK), 
Heidelberg, Germany. 41Inserm U1245 Cancer and Brain Genomics, 
UNIROUEN, Normandie Univ, and Department of Genetics, Rouen 
University Hospital, Rouen, France

PURPOSE: The prognosis for SHH-medulloblastoma (MB) patients with 
Li-Fraumeni syndrome (LFS) is poor. Due to lack of comprehensive data 
for these patients, it is challenging to establish effective therapeutic recom-
mendations. We here describe the largest retrospective cohort of pediatric 
LFS SHH-MB patients to date and their clinical outcomes. PATIENTS AND 
METHODS: N=31 patients with LFS SHH-MB were included in this retro-
spective multicenter study. TP53 variant type, clinical parameters including 
treatment modalities, event-free survival (EFS) and overall survival (OS), 
as well as recurrence patterns and incidence of secondary neoplasms, were 
evaluated. RESULTS: All LFS-MBs were classified as SHH subgroup, in 
30/31 cases based on DNA methylation analysis. The majority of consti-
tutional TP53 variants (72%) represented missense variants, and all except 
two truncating variants were located within the DNA-binding domain. 54% 
were large cell anaplastic, 69% gross totally resected and 81% had M0 
status. The 2-(y)ear and 5-(y)ear EFS were 26% and 8,8%, respectively, and 
2y- and 5y-OS 40% and 12%. Patients who received post-operative radio-
therapy (RT) followed by chemotherapy (CT) showed significantly better 
outcomes (2y-EFS:43%) compared to patients who received CT before RT 
(30%) (p<0.05). The 2y-EFS and 2y-OS were similar when treated with 
protocols including high-dose chemotherapy (EFS:22%, OS:44%) com-
pared to patients treated with maintenance-type chemotherapy (EFS:31%, 
OS:45%). Recurrence occurred in 73.3% of cases independent of resec-
tion or M-status, typically within the radiation field (75% of RT-treated 
patients). Secondary malignancies developed in 12.5% and were cause of 
death in all affected patients. CONCLUSIONS: Patients with LFS-MBs have 
a dismal prognosis. This retrospective study suggests that upfront RT may 
increase EFS, while intensive therapeutic approaches including high-dose 
chemotherapy did not translate into increased survival of this patient group. 
To improve outcomes of LFS-MB patients, prospective collection of clinical 
data and development of treatment guidelines are required.

MEDB-15. DYNAMIC CHROMATIN ALTERATION INDUCES 
ONCOGENIC HIJACKING BY ESSENTIAL TRANSCRIPTIONAL 
FACTORS DURING SHH MEDULLOBLASTOMA TUMORIGENESIS
Ryo Shiraishi1, Gabriele Cancila2, Kohei Kumegawa3, Patricia da Silva4, 
Owen Chapman5, Wang Wanchen1, Maki Jami1, Mikio Hoshino1, 
Stefan Pfister4, Lukas Chavez5, Reo Maruyama3, Olivier Ayrault2, 
Daisuke Kawauchi1; 11. National Center of Neurology and Psychiatry, 
Tokyo, Japan. 22. Institut Curie, Paris, France. 33. Japanese Foundation 
for Cancer Research, Tokyo, Japan. 44. Hopp Children´s Cancer Center 
Heidelberg (KiTZ), German Cancer Research Center (DKFZ) and 
Heidelberg University Hospital, Heidelberg, Germany. 55. University of 
California San Diego, San Diego, USA

Medulloblastoma is a malignant brain tumor that occurs in the cere-
bellum, most frequently in children. Medulloblastoma is molecularly 
classified into four major groups, and therapies are now being devel-
oped according to the nature of these groups and subgroups. However, 
there are currently no effective molecularly targeted drugs for most of 
these groups. In recent years, we have been analyzing the genomes of 
medulloblastomas to identify genetic mutations involved in tumorigen-


