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Patient 1

A 30-something-year-old woman presented
with complaint of headache.

MR imaging studies showed a non-enhancing,
multicystic left frontal lobe lesion.






Brief History

e Patient underwent Subtotal Resection at a local hospital



Brief History

e H&Es sent to a ref lab; Dx: Diffuse Astrocytoma, WHO Grade 2



Brief History

e Subsequent IHC & FISH were performed at 3 different reference
labs; salient findings: Ki67<1%; negative for 1p/19q codeletion



Brief History

e Residual tumor treated with Stereotactic Radiosurgery (SRS)



Brief History

e Surveillance imaging showed NO EFFECT of SRS on residual tumor



Brief History

Patient self-referred to MDACC for a second
opinion on treatment options.



Brief History

As part of standard MIDACC procedure, the
biopsy slides, all reference lab reports, and the

preoperative MR imaging studies
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Brief History

As part of standard MIDACC procedure, the
biopsy slides, all reference lab reports, and the

preoperative MR imaging studies (NOT
just the reports!) were obtained for review...

by the PATHOLOGIST!




Brief History

This represented the first time in the
patient’s clinical course that a single
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Brief History

This represented the first time in the
patient’s clinical course that a single

physician, the Pathologist, had
assembled and reviewed ALL of the
relevant clinical data, including, critically,

the preoperative MR imaging studies.






What was the
MDACC Dx?




MILDY HYPERCELLULAR
WHITE MATTER




Here’s the thing...



Diagnostic Medicine

physicians don’t actually
do anything...




But we know stuff.



Stuff that saves
patient lives
every day.




DIAGNOSIS

_ _ ) { i special studies were performed at MDACC
(IDH1-R132H, ATRX, p53 protein), brain, left frontal lobe, open biopsy:

Mildly hypercellular white matter.

“The imaging features of the lesion bear
resemblance to those seen in the entity

Tumefactive Dilated Perivascular Spaces”




DIAGNOSIS
- - . : ) special studies were performed at MDACC
(IDH1-R132H, ATRX, p53 protein), brain, left frontal lobe, open biopsy:

Mildly hypercellular white matter.
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Tumefactive Perivascular

Space Alteration
exhibits a

spectrum of morphology



Tumefactive Perivascular

Space Alteration
exhibits a

spectrum of morphology
just like tumors do!




Why was this
diagnosis so easy to
make?



NOT because of the distinctive
histologic features



NOT because of a distinctive
molecular signature



Because the PATHOLOGIST, being a



Because the PATHOLOGIST, being a
Physician-Pathologist



Because the PATHOLOGIST, being a
Physician-Pathologist

was very familiar with the

IMAGING PRESENTATION

of the entity!




Imaging Is
Pathology!




Patient 2

28-year-old male




2009

Histopathologic DX:
Mixed Oligoastrocytoma




What does the next slide show?
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Would we treat this
patient without a tissue-
confirmed diagnosis?






Biopsy is required.



For several reasons.



Preop imaging does NOT give the
CDKNZ2A/B status, or data for other
clinically-relevant markers/targets



Underserved country
application?




Might there be countries
that have MR Imaging, but
no access to PCR/NGS/DNA
Meth Profiling?




Is there any precedence in countries that do
have all of these advanced technologies
to treat a newly-identified primary brain mass
based solely on imaging, without biopsy?



Diffuse Intrinsic Pontine Glioma (DIPG) Spectrum of Imaging Morphology (8 Patients)




All Tissue-Proven IDH-Mutant Diffuse Astrocytoma




The presence of classical unequivocal
T2/FLAIR Mismatch in an adult patient with a
diffuse glioma has a positive predictive value

for IDH-Mutant Diffuse Astrocytic Disease
approaching 100%



The presence of classical unequivocal
T2/FLAIR Mismatch in an adult patient with a
diffuse glioma has a positive predictive value

for IDH-Mutant Diffuse Astrocytic Disease
approaching 100%

By comparison, the positive predictive value
of preop imaging for DMG, H3 K27-Altered
is only about 85%



Patient 3

57-year-old male



Molecular Signature
Surrogate
Immunophenotyping




p53 protein IHC
(whole mount)

Smm
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How do we know
that this p53 IHC PR
stain is Negative? 2




Referring Institution Path Report

“053: NEGATIVE”
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GLIOBLASTOMA, IDH-WILDTYPE MDACC Path Report
CNS WHO GRADE 4

DH1 protein sta HC): N A or p.R H expression
n53 protein status IHC): POSITIVE for nuclear expression (strong, diffuse, 95%; indicative of TP53 mutation)|
EGFR protein status (IHC): POSITIVE (strong, diffuse, membranous pattern)
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For the Residents
and Fellows...



OSI Dx: Minimum

8%

Serious Discrepancy




SO ... If you are not
identifying errors in ...



Patient 4

1-year-old female






Note: Very Poor Contrast Uptake




Prominent Internal Veins!

mIP SWI
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Proton MR Spectroscopy

MR
Spectroscopy




Measurable Proton

Metabolites
*Choline 3.2 ppm
*Creatine 3.0 ppm
‘NAA 2.0 ppm

Lipid/Lactate

0.9-1.4



MR Spectroscopy

PR




Proton MR Spectroscopy

Up Is good (normal)

Down is bad (tumor)



Proton MR Spectroscopy
Up is good (normal)

“Up” = Hunter’s Angle = 45° Upslope



Proton MR Spectroscopy
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Proton MR Spectroscopy
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Proton MR Spectroscopy
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Differential
Diagnhosis?
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ORIGINAL RESEARCH
PEDIATRICS

Imaging Features with Histopathologic Correlation of CNS
High-Grade Neuroepithelial Tumors with a BCOR Internal
Tandem Duplication

L. Cardoen, “* A. Tauziéde-Espariat, “*V. Dangouloff-Ros, “*'S. Moalla, “*'N. Nicolas, “* C.-J. Roux, “*'Y. Bouchoucha,
F. Bourdeaut, ““' K. Beccaria, “*'S. Bolle, "' G. Pierron, “* C. Dufour, ““'F. Doz, ““'N. Boddaert, and ““' H). Brisse



ABSTRACT

BACKGROUND AND PURPOSE: A new brain tumor entity occurring in early childhood characterized by a somatic BCL6 corepressor
gene internal tandem duplication was recently described. The aim of this study was to describe the radiologic pattern of these
tumors and correlate this pattern with histopathologic findings.

MATERIALS AND METHODS: This retrospective, noninterventional study included 10 children diagnosed with a CNS tumor, either by
ribonucleic acid—sequencing analysis or deoxyribonucleic acid methylation analysis. Clinical, radiologic, and histopathologic data were col-

lected. A neuropathologist reviewed 9 tumor samples. Preoperative images were analyzed in consensus by 7 pediatric radiologists.

RESULTS: All tumors were relatively large (range, 4.7-9.2 cm) intra-axial peripheral masses with well-defined borders and no peritu-
moral edema. All tumors showed mild and heterogeneous enhancement and marked restriction on DWI of the solid portions.
Perfusion imaging showed a relatively lower CBF in the tumor than in the adjacent normal parenchyma. Nine of 10 tumors showed
areas of necrosis, with the presence of hemorrhage in 8/10 and calcifications in 4/7. Large intratumoral macroscopic veins were

observed in 9/10 patients. No intracranial or spinal leptomeningeal dissemination was noted at diagnosis.

CONCLUSIONS: CNS tumors with a BCL6 corepressor gene internal tandem duplication present as large intra-axial peripheral
masses with well-defined borders, no edema, restricted diffusion, weak contrast enhancement, frequent central necrosis, hemor-
rhage and calcifications, intratumoral veins, and no leptomeningeal dissemination at the time of diagnosis. Knowledge of these

imaging characteristics may aid in histologic, genomic, and molecular profiling of brain tumors in young children.




ABSTRACT

BACKGROUND AND PURPOSE: A new brain tumor entity occurring in early childhood characterized by a somatic BCL6 corepressor
gene internal tandem duplication was recently described. The aim of this study was to describe the radiologic pattern of these
tumors and correlate this pattern with histopathologic findings.

MATERIALS AND METHODS: This retrospective, noninterventional study included 10 children diagnosed with a CNS tumor, either by
ribonucleic acid—sequencing analysis or deoxyribonucleic acid methylation analysis. Clinical, radiologic, and histopathologic data were col-

lected. A neuropathologist reviewed 9 tumor samples. Preoperative images were analyzed in consensus by 7 pediatric radiologists.

RESULTS: All tumors were relatively large (range, 4.7-9.2 cm) intra-axial peripheral masses with well-defined borders and no peritu-
moral edema. All tumors showed mild and heterogeneous enhancement and marked restriction on DWI of the solid portions.
Perfusion imaging showed a relatively lower CBF in the tumor than in the adjacent normal parenchyma. Nine of 10 tumors showed
areas of necrosis, with the presence of hemorrhage in 8/10 and calcifications in 4/7. Large intratumoral macroscopic veins were

observed in 9/10 patients. No intracranial or spinal leptomeningeal dissemination was noted at diagnosis.

CONCLUSIONS: CNS tumors with a BCL6 corepressor gene internal tandem duplication present as large intra-axial peripheral
masses with well-defined borders, no edema, restricted diffusion, weak contrast enhancement, frequent central necrosis, hemor-

rhage and calcifications, intratumoral veins, and no leptomeningeal dissemination at the time of diagnosis. Knowledge of these

imaging characteristics may aid in histologic, genomic, and molecular profiling of brain tumors in young children.




ABSTRACT

BACKGROUND AND PURPOSE: A new brain tumor entity occurring in early childhood characterized by a somatic BCL6 corepressor
gene internal tandem duplication was recently described. The aim of this study was to describe the radiologic pattern of these
tumors and correlate this pattern with histopathologic findings.

MATERIALS AND METHODS: This retrospective, noninterventional study included 10 children diagnosed with a CNS tumor, either by
ribonucleic acid—sequencing analysis or deoxyribonucleic acid methylation analysis. Clinical, radiologic, and histopathologic data were col-

lected. A neuropathologist reviewed 9 tumor samples. Preoperative images were analyzed in consensus by 7 pediatric radiologists.

RESULTS: All tumors were relatively large (range, 4.7-9.2 cm) intra-axial peripheral masses with well-defined borders and no peritu-
moral edema. All tumors showed mild and heterogeneous enhancement and marked restriction on DWI of the solid portions.
Perfusion imaging showed a relatively lower CBF in the tumor than in the adjacent normal parenchyma. Nine of 10 tumors showed
areas of necrosis, with the presence of hemorrhage in 8/10 and calcifications in 4/7. Large intratumoral macroscopic veins were

observed in 9/10 patients. No intracranial or spinal leptomeningeal dissemination was noted at diagnosis.

CONCLUSIONS: CNS tumors with a BCL6 corepressor gene internal tandem duplication present as large intra-axial peripheral

masses with well-defined borders, no edema, restricted diffusion, weak contrast enhancement, frequent central necrosis, hemor-

rhage and calcifications, and no leptomeningeal dissemination at the time of diagnosis. Knowledge of these

imaging characteristics may aid in histologic, genomic, and molecular profiling of brain tumors in young children.




ABSTRACT

BACKGROUND AND PURPOSE: A new brain tumor entity occurring in early childhood characterized by a somatic BCL6 corepressor
gene internal tandem duplication was recently described. The aim of this study was to describe the radiologic pattern of these
tumors and correlate this pattern with histopathologic findings.

MATERIALS AND METHODS: This retrospective, noninterventional study included 10 children diagnosed with a CNS tumor, either by
ribonucleic acid—sequencing analysis or deoxyribonucleic acid methylation analysis. Clinical, radiologic, and histopathologic data were col-

lected. A neuropathologist reviewed 9 tumor samples. Preoperative images were analyzed in consensus by 7 pediatric radiologists.

RESULTS: All tumors were relatively large (range, 4.7-9.2 cm) intra-axial peripheral masses with well-defined borders and no peritu-
moral edema. All tumors showed mild and heterogeneous enhancement and marked restriction on DWI of the solid portions.
Perfusion imaging showed a relatively lower CBF in the tumor than in the adjacent normal parenchyma. Nine of 10 tumors showed
areas of necrosis, with the presence of hemorrhage in 8/10 and calcifications in 4/7. Large intratumoral macroscopic veins were

observed in 9/10 patients. No intracranial or spinal leptomeningeal dissemination was noted at diagnosis.

CONCLUSIONS: CNS tumors with a BCL6 corepressor gene internal tandem duplication present as large intra-axial peripheral

masses with well-defined borders, no edema, restricted diffusion, weak contrast enhancement, frequent central necrosis, hemor-

rhage and calcifications, intratumoral veinsJand no leptomenin iagnosis. fKnowledge of these

imaging characteristics may aid in histologic, genomic, and molecular profiling of brain tumors in young children.







FIG1. T2-weighted MR images showing large masses located supratentorially (A and B) and infra-
tentorially (C).




FIG 2. Characteristic MR imaging features of CNS tumors with a
BCOR ITD. A, Axial T2-weighted image shows a well-defined mass,
central necrosis, and no surrounding edema. B, Axial contrast-
enhanced Tl-weighted image shows poor enhancement after con-
trast medium administration. Axial DWI (C) and ADC map (D) show re-
stricted diffusion of the solid portions of the tumor.




FIG 3. Axial CT images before (A) and after (B) contrast medium administration. The tumor is
hypo to isodense relative to the cortex, and it exhibits weak-to-mild contrast enhancement.
Intralesional calcifications are well-visualized. C, Visualization of several calcifications (black
stained) (hematoxylin phloxine saffron, original magnification x100).



FIG 4. A, High cellular density of the tumor with numerous nuclei, densely packed (hematoxylin phloxine saffron, original magnification
Black scale bar represents 250 pm. Note the corresponding diffusion-weighted image (B) with ADC mapping (C).




FIG 5. A, Rich delicate thin-walled vessels without microvasgdlar proliferation (hematoxylin phlox-
ine saffron, original magnification x100). Black scale bar g#bresents 250 pm. B, Corresponding con-

trast-enhanced Tl-weighted MR image showsjweak contrast uptake.




8 Data Spheres

.Age Integrated Oncologic

*Gender Diagnosis
*History

 Anatomic Location (including Neurosurgeon’s intraoperative observations)
*Imaging Characteristics (ct, mri, PET-CT, MRS, Perfusion Metrics)
‘H istologic Features (Cytologic Prep, Frozen Section, FFPE)
 Differentiation Markers gxc)

 Molecular Signatu '€ (IHC / FISH / PCR/ NGS / DNA Methylation Profiling)
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High-grade neuroepithelial tumor with BCOR exon 15 internal
tandem duplication—a comprehensive clinical, radiographic,
pathologic, and genomic analysis

Sean P. Ferris!; Jose Velazquez Vega?; Mariam Aboian?; Julieann C. Lee' "2/ ; Jessica Van Ziffle'4;
Courtney Onodera’#; James P. Grenert'#; Tara Saunders’; Yunn-Yi Chen'; Anu Banerjee®;
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David A. Solomon'#






ISR S 2

S S

L Ji “ N s ¥
e I
=aH /4

it 1

Figure 2. Histologic featuras of the CNS high-grade neurcepithelial tumors with BCOR exon 15 internal tandem duplication. Shown are representative
hematoxylin and eosin (H&E)-stained sections of cases #1-9.



Figure 3. Recurrent histologic features observed in CNS high-grade
neuroepithellal tumor with BCOR exon 15 internal tandem duplication.
=hown are H&E-stained sections demonstrating the circumscribed
growth, palisading necrosis, perivascular pseudorosettes, and glioma-

like fibnllanty frequently observed in this tumor entity.



Figure 4. Additional recurrent histologic features observed in a8 subset
of CNS high-grade neuroepithelial tumor with BCOR exon 15 internal
tandem duplication. Shown are H&E-stained sections demonstrating micoosic i »
the microcystic/myxoid background, hyalinized stroma, areas with : '
dense cellularity and brisk mitotic activity, and Homer Wrightlike
[osettes observed in a subset of the cases.
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International Agency for Research on Cancer WHO Classification of Tumours
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WHO Tumour classification series

4th Edition

Digestive system tumours

Breast tumours

Soft Tissue and Bone Tumours

Female Genital Tumours

Thoracic tumours

Central Nervous System Tumours

@
O
O
O
Q
o




3. Choroid plexus tumours

4. Embryonal tumours

Medulloblastoma
Medulloblastoma: Introduction
Medulloblasfomas, molecularly defined
IMedulloblastoma, WNT-activated
Medulloblastoma, SHH-activated and TP53-wildtype
Medulloblastoma, SHH-activated and TP53-mutant
Medulloblastoma, non-WNT/non-SHH
Medulloblasfomas, histologically defined
Medulloblastoma, histologically defined
Other CNS embryonal tumours
Other CNS embryonal tumours: Intreduction
Atypical teratoid/rhabdoid tumour
Cribriform neuroepithelial tumour
Embryonal tumour with multilayered rosettes
CNS neuroblastoma, FOXR2-activated
CNS tumour with BCOR internal tandem duplication
CNS embryonal tumour NEC/NOS

5. Pineal tumours

6. Cranial and paraspinal nerve tumours

7. Meningioma

8. Mesenchymal, non-meningothelial tumours involving the CNS

9. Melanocytic tumours

10. Haematolymphoid tumours involving the CN3

11. Germ cell tumours

12. Tumours of the sellar region

13. Metastases to the CNS

14. Genetic tumour syndromes involving the CNS
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International Agency for Research on Cancer WHO Classification of Tumours

17 “g;, World Health Central Nervous System Tumours// Embryonal tumours

/¥ Organization

/I Medulloblastoma// Medulloblastomas, histologically defined
4

. a 2 CNS tumour with BCOR internal tandem duplication ¢

Definition | Definition

ICD-O coding CNS tumour with BCOR internal tandem duplication (ITD) is a malignant CNS tumour character-
ICD-11 coding ized by a predominantly solid growth pattern, uniform oval or spindle-shaped cells with round to
:g;ﬁgmmmogy oval nuclei, a dense capillary network, focal pseudorosette formation, and an ITD in exon 15 of the

Localization BCOR gene.
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Email from community
hospital Neuro-Oncologist



Email from community hospital Neuro-Oncologist

“Would you mind having a look at the pathology slides for a patient

of mine who had a right inferior frontal brain tumor resection in
20047 The diagnosis was Oligodendroglioma, WHO Grade I, but

subsequent testing was negative for 1p/19q codeletion. The patient

did not receive chemotherapy or radiation therapy; | have just been
following him with surveillance imaging, and there still has been no

sign at all of recurrence after almost 15 years. The tumor had a
funny look on the preop scans, kind of ‘lumpy’ looking.”



Data for 4 Venn Diagram Spheres!

“Would you mind having a look at the pathology slides for a patient
of mine who had a right inferior frontal brain tumor resection in
20047 The diagnosis was Oligodendroglioma, WHO Grade Il, but
subsequent testing was negative for 1p/19q codeletion. The patient
did not receive chemotherapy or radiation therapy; | have just been
following him with surveillance imaging, and there still has been no

sign at all of recurrence after almost 15 years. The tumor had a
funny look on the preop scans, kind of ‘lumpy’ looking.”



8 Data Spheres of the Venn Diagram Model for
Oncologic Integrated Diagnosis

*History

 Anatomic Location
*Imaging Characteristics
*Histologic Features



8 Data Spheres of the Venn Diagram Model for
Oncologic Integrated Diagnosis

*History: No Rx; 15 years of PFS
 Anatomic Location: Inferior frontal lobe
*Imaging Characteristics: “Lumpy”
*Histologic Features: Oligodendroglioma



For the prepared mind,
the most likely diagnosis

can be reached from the
data in these 4 spheres!




...Wwithout looking at a
single H&E slide!



IMly response (less than 5 minutes after reading the email)
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IMly response (less than 5 minutes after reading the email)

| just looked at the preop imaging - my assistant
has requested the slides, and I'll certainly look at
them when they come in, but | already know

what it is - in my humble opinion the preop MR
imaging is diagnostic

t'sa Septal-Caudate DNET
(Myxoid Glioneuronal Tumor)
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“Botryoidal” T2/FLAIR
Mismatch Sign




MDACC Baisden AJSP PMID 11257624
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Coronal plane - centered in the septal nuclei

Larger examples expand dorsally into the lateral ventricle and
ventrolaterally, undercutting the basal ganglia in an
“L-Shaped” or “Hockey Stick” configuration




Patient 6

5-year-old male
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Multiple Bilateral Supratentorial and Infratentorial DVAs

Developmental Venous Anomalies




DIAGNOSIS?



Histology
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Summary

* 5-year-old male
 Circumscribed hemorrhagic mass in the left frontal lobe

* Multiple bilateral supratentorial and infratentorial developmental venous anomalies (DVAs,
“venous angiomas”)

* Compact circumscribed spindle-cell tumor with highly elevated cell proliferation indices

* Bizarre giant cell component

e Scattered cells with conspicuous brightly-eosinophilic cytoplasmic droplets

* Patchy delicate reticulin deposition

* Organizing hemorrhage with hematoiden, hemosiderin, granulation tissue and macrophages
* Florid microvascular proliferation at the tumor/brain interface in a checkerboard pattern
 Patchy, but unequivocal, cytoplasmic desmin expression

* Strong diffuse nuclear p53 protein expression (indicative of a TP53 mutation)

* Strong diffuse nuclear TLE1 expression



8-Data-Sphere Model for Oncologic Diagnosis

, Age
Molecular Signature \ Gender

DiagnOSiS - f\ \ ) Clinical History
. - V \‘lm -1\\
Differentiation \ W
Phenotype \ NG
-%“ Anatomic
Morphology Location

Imaging Characteristics



Where is the patient from?






DIAGNOSIS?



Diagnosis

Twelve H&E-stained outside slides and one FFPE block ( ) from which special studies (reticulin,

CD34, ERG, p53, desmin, ATRX, BRAF-V600E, H3 K27me3, TLE1, desmin, myogenin, myoD1, quantitative Ki67 antigen) were
performed at MDACC, brain, left frontal lobe, craniotomy with resection:

HIGH-GRADE SPINDLE CELL SARCOMA WITH CHARACTERISTIC FEATURES OF PRIMARY INTRACRANIAL
SARCOMA, DICER1-MUTANT
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Twelve H&E-stained outside slides and one FFPE block ( ) from which special studies (reticulin,
CD34, ERG, p53, desmin, ATRX, BRAF-V600E, H3 K27me3, TLE1, desmin, myogenin, myoD1, quantitative Ki67 antigen) were
performed at MDACC, brain, left frontal lobe, craniotomy with resection:

HIGH-GRADE SPINDLE CELL SARCOMA WITH CHARACTERISTIC FEATURES OF PRIMARY INTRACRANIAL
SARCOMA, DICER1-MUTANT
CNS WHO GRADE 4

(SEE COMMENT)

Electronically signed by Gregory N. Fuller, MD

Comment

H&E-stained sections show a high-grade spindle cell neoplasm with characteristic morphologic features of Primary Intracranial
Sarcoma, DICER1-Mutant. The features include spindle cell morphology, highly-elevated cell proliferation (quantitative Ki67
antigen index to be reported in an Addendum), scattered pleomorphic giant cells, scattered cells with highly-characteristic
intracytoplasmic eosinophilic droplets, intratumoral hemorrhage with organizing hematoma and hemosiderin deposition, and
florid microvascular proliferation in a "checkerboard" pattern at the interface with the surrounding brain parenchyma (the latter
feature is well-described in DICER1-mutant intracranial sarcoma; see ref 3 below). Reticulin staining shows focal delicate
deposition.
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Comment

H&E-stained sections show a high-grade spindle cell neoplasm with characteristic morphologic features of Primary Intracranial
Sarcoma, DICER1-Mutant. The features include spindle cell morphology, highly-elevated cell proliferation (quantitative Ki67
antigen index to be reported in an Addendum), scattered pleomorphic giant cells, scattered cells with highly-characteristic
intracytoplasmic eosinophilic droplets, intratumoral hemorrhage with organizing hematoma and hemosiderin deposition, and
florid microvascular proliferation in a "checkerboard" pattern at the interface with the surrounding brain parenchyma (the latter
feature is well-described in DICER1-mutant intracranial sarcoma; see ref 3 below). Reticulin staining shows focal delicate
deposition.

Differentiation marker and surrogate molecular marker immunophenotypic characterization studies were performed at MDACC,
with results as follows:

p53: POSITIVE nuclear expression in tumor cells (strong, diffuse)

TLE1: POSITIVE nuclear expression in a major cohort of tumor cells (strong, diffuse)
Desmin: POSITIVE (focal strong cytoplasmic expression in a cohort of tumor cells)
ATRX: LOSS of nuclear expression in tumor cells

H3 K27me3: LOSS of the trimethylation mark in a major cohort of tumor cells

MyoD1: Negative
Myogenin: Negative
BRAF-V600E: Negative

ERG: Highlights prominent vasculature, including tumor/brain interface microvascular proliferation
CD34: Highlights prominent vasculature, including tumor/brain interface microvascular proliferation; Negative in tumor cells
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sequencing (NGS) platform; results will be issued separately in a Molecular Diagnostics report.
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As noted above, confirmatory MDA MAPP NGS is underway.
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Somatic Mutations (SNVs/Indels)

Gene DNA Protein Location VAF Type
ARIDIB | c.6778G>A 0.G2260S Exon20 | 35% | SNV - Missense
ARID2 C.4984G>A 0.V1662] Exon17 | 35% | SNV - Missense
| ica?
BCR c.2116-1G>A 0.2 Splice 45% | Splice? - Unknown
(Intron 8)

| CREBBP c.6995G>A p.G2332D Exon 31 34% SNV - Missense




Somatic Mutations (SNVs/Indels)

Gene DNA Protein Location VAF Type
Splice? o

CUL4B c.2440G>A p.? 67% SNV - Unknown
(Exon 19)

DICER1 c.0428G>T p.D1810Y Exon 27 92% SNV - Missense
Splice? o .

DICER1 c.904-1G>A p.? 27% Splice? - Unknown
(Intron 9)




HDACS c.577C=T p.P1935 Exon 5 35% SNV - Missense
HOXB13 c.271C=T p.R91* Exon 1 36% SNV - Monsense
KDR c.2524C>T p.RB42C Exon 18 5% SNV - Missense
KEL c.874C=T p.R292W Exon 8 37% SNV - Missense
KMT2D c.3613G>A p.\V1205I Exon 11 30% SNV - Missense
KMT2D c.4473G=A p.W1491* Exon 16 36% SNV - Monsense
KRAS c.35G=A p.G12D Exon 2 58% SNV - Missense
MLH3 c.901G=A p.E301K Exon 2 35% SNV - Missense
MST1 c.357C>T p.? Splice? 35% SNV - Unknown
(Exon 4)
NOTCH4 c.2791G>A p.VI31M Exon 18 31% SNV - Missense
NRAS c.35G=A p.G12D Exon 2 36% SNV - Missense
PAKS c.1723C>T p.L575F Exon 7 50% SNV - Missense
PARPEP c.1528A>G p.R510G Exon 11 34% SNV - Missense
Pin1 c.218G=A p.R730 Exon 3 38% SNV - Missense
PRKDC c.125G=A p.C42Y Exon 1 37% SNV - Missense
PTPRB c.5798G=T p.R1933L Exon 27 37% SHV - Missense
ROS1 c.6160G=T pNV2054F Exon 39 37% SNV - Missense
RPTOR c.3615G=A p-M1205I Exon 31 32% SHV - Missense
SETD2 c.1930G=A p.DE44MN Exon 3 30% SMV - Missense
TP53 c.841G=A p.D281M Exon 8 57% SNV - Missense
ZFHX3 c.9634C>T p.P32125 Exon 10 7% SNV - Missense
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MST1 c.357C>T p.? Splice? 35% SNV - Unknown
(Exon 4)
NOTCH4 c.2791G>A p.VI31M Exon 18 31% SNV - Missense
NRAS c.35G=A p.G12D Exon 2 36% SNV - Missense
PAKS c.1723C>T p.L575F Exon 7 50% SNV - Missense
PARPEP c.1528A>G p.R510G Exon 11 34% SNV - Missense
Pin1 c.218G=A p.R730 Exon 3 38% SNV - Missense
PRKDC c.125G=A p.C42Y Exon 1 37% SNV - Missense
PTPRB c.5798G=T p.R1933L Exon 27 37% SHV - Missense
ROS1 c.6160G=T pNV2054F Exon 39 37% SNV - Missense
RPTOR c.3615G=A p-M1205I Exon 31 32% SHV - Missense
SETD2 c.1930G=A p.D644MN Exon 3 30% SMV - Missense

TP53 c.841G=A p.D281M Exon 8 57% SNV - Missense

ZFHX3

c.9634C=>T

p.P3212S

Exon 10

7%

SHV - Missense
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