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) About Us

ATCC is a global leader in providing authenticated, high-quality biological
resources and standards for industry, academia, and government.

« Founded in 1925, ATCC is a private, nonprofit,
global biological resource center and standards
organization that provides scientists with the
biomaterials and resources they need to
conduct critical life science research.

« World's trusted, premier biological materials
resource and standards development
organization:

* 4,000+ cell lines

« 80,000+ microorganisms

« Genomic and synthetic nucleic acids
« Media, sera, and reagents

« Advanced cell models

« Standards
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Modernization of the ATCC in vitro cell model portfolio

Established

Ensuring the Future ATCC is investing in key technologies to
pfr;mler to ensure its products and services remain
gLoba

the definitive standards in biological
researchers research

Present ATCC R&D teams are actively
developing new products to meet

the needs of the scientific "a:';
community =
o
(&)
ATCC cell and micro collections
were historically deposited by
academic and other research
scientists
ATCC - . .
T Y Bioinformatics Cryobiology
STANDARDS
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. ATCC's Human Cancer Models Initiative

« The Human Cancer Models Initiative (HCMI) is an international consortium dedicated to generating
patient-derived cancer models to facilitate cancer research.

« ATCC is the sole distributor of HCMI models

Founders and Members ATCC's HCMI Workflow

- Broad Institute

« Cancer Research UK

« Cold Spring Harbor Laboratories

e Cornell University

« Hubrecht Organoid Technology Foundation
« National Cancer Institute

« Stanford University

« Wellcome Sanger Institute and others

s
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) HCMI Portfolio Model Diversity hat
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Colorectal cancer
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Clinical Tumor Diagnosis
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Number of models

Collection includes models derived from rare adult and pediatric cancer such as
rhabdomyosarcoma, leiomyosarcoma, Ewing sarcoma and Will tumor




) Model Relevance

Pancreas
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Top 10 genes captured in the HCMI models:

FAM135B COL1A1 Canonical mutation Matching mutation
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) HCMI colorectal cancer model cohort

Most Frequently Mutated Genes in Colorectal Cancer

o 100-

o Primary Site Tissue Status
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Histological Subtype Gender

QO
Hm Adenocarcinoma
Mucinous adenocarcinoma
Tubulovillous adenoma
B Medullary carcinoma
| Sessile serrated adenoma
Tubular adenoma
Diverse population dynamics and gene “
mutations in our colorectal cancer model

mm Male
Female
Unknown
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) Response to Adagrasib or Adagrasib+Cetumimab @.

ATCC® Model SR e Type Acquisition Site Gender Race Age CSILr;lc:I KRAS Status

PDM-1™ Colorectal Adenocarcinoma  Primary Cecum Male Stage | KRAS-G12A
PDM-45™ Colorectal Adenocarcinoma  Primary Transverse colon Male Stage 111B KRAS-G12C
PDM-354™ Colorectal Adenocarcinoma  Primary Sigmoid colon Female -- No KRAS Mutation

PDM-410™ Colorectal Adenocarcinoma  Metastatic Liver Female Stage IVA No KRAS Mutation

PDM-415™ Colorectal Adenocarcinoma  Metastatic Peritoneum Female Stage IlIB KRAS-G13D

500nM NC

1.5- Adagrasib 4 1.5- Adagrasib +
5 Cetuximab [50pyM] . =
) : =
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S 5 o
< Pl = - Models KRAS-G12C~%" [
== Models KRAS-G12C- -~ PDM-1 (KRAS-G12C-)
0.0 = PDM-45(KR.:\S-G1ZC) : : 0.0 -=- PDM-45 (KII?AS-1ZC) .
-4 = 2 -1 0 -4 3 -2 -1 0
log[Adagrasib], M log[Combination], M

The KRAS-G12C model shows clear sensitivity to Adagrasib as a single agent, consistent with
mutation-specific targeting.
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CCL-247-BR1_ (GE)
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Patient-derived colorectal cancer organoids cluster by
disease state (primary vs. metastatic) and exhibit gene
expression profiles that are markedly distinct from
standard cell lines (e.g.,, HCT116), demonstrating
superior preservation of patient-specific tumor biology



Diversity of Glioblastoma Models

Glioblastoma Model Types

ATCC®
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Diverse population dynamics and gene mutations in
our glioblastoma model

10

Male Female 7
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) Pediatric Glioblastoma

BINENS Acquisition Tissue ;
TCC Part #| Cancer Type Status Type Site Gender Age Status Key Mutations

PDM-121 Glioblastoma Progressive 3D Spheroi i White 11 Primary IDH1, TTN, TP53 PDM-121™ HTB-14IG™

(U87-isogenic mutant cell line)
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Brightfeld IDH1-driven drug resistance tested in
pediatric primary neurospheres
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Cell Plasticity-Driven Immune Evasion in
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Topics covered

* Why do oncology drugs fail in the clinic?
 Why do we need better cell culture models, especially for childhood brain tumors?
* What are better (next-generation) cell culture models?

* BRAF V600E-mutant high-grade patient-derived models: a paradigm for precision
medicine - insights achieved by next-generation cell culture models

* The Stanford Pediatric Cancer Model Development Center

RET Do not distribute



Low Prediction Models: Barrier for Oncology Drug Development

0 Oncology drug development attrition rates e Lack of efficacy causes for oncology drugs
Surberdicongands Tumor Heterogeneity r Adaptive Resistance \
;t:gsi; research 'I’
; o A .'5;'} o
IS)t:aegzdiscovery " p ‘I’ \; @é\.’f
- Lack of ) )
Preclinical research Toxicityl Efficacy ¢ 4

P  Safety

Stage 5
Approved drug @&

Limited Predictive Models

~50-60% of drugs fail in the clinic due to lack of efficacy
FDA Approval can take up to 13 years and cost up to $2.5b
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Advantages of Human Next-Generation Cell Culture Models

0 Conventional Cell Culture Models

Tumor/Healthy tissue

= \ P
(" R / i )
Na— /7 7/ N =/

(monolayer, 2-dimensional (2D) cultures on plastic)

*Cells plated on flat plastic surfaces

*Cells grown in high levels of animal serum

*Genetic and transcriptomic drift

*Lack stemness, tumor heterogeneity and plasticity
*Overpredict drug efficacy

*Often lacking clinical information of parental tumor
origin, molecular characterization missing

> Simple, scalable, low physiological relevance
application: e.g., early stages of drug screening
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The Human Cancer Model Initiative (HCMI)

The HCMI is an international consortium founded by the National Cancer
Institute and dedicated to generating next-generation, patient-derived cancer
models as a community resource to facilitate cancer research

Quality Controlled
Clinical Data ini b
Cll;n::cal " Genomic Data gfo‘fage a
Cent:ra(CDc) Commons (GDC) QyER<s
1st
¥ cancer Model Q Subset of @
%* Development i

* Ontario Institute for Cancer Research Broad Institute * Hubrecht Institute Centers (CMDCs) A Molecular
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Genomic Data Commonsj Cambridge, MA, USA W o T CProtces(SiBI;’gC) Characterization
i — S h enter
SHicAmo. L USA / * Weill Comell Medical College & Model) @ Nucleic Ssntere(ees) 0
New York, NY, USA . Acids
Nationwide Children’s Hospital v —
Columbus, OH, USA === Cold Spring Harbor Laboratory * University of Verona HCMI Resources rted by NCI
v 5  Cold Spring Harbor, NY, USA _ | Veriot:a. Italy i e i KEY
* @ Processing Entity
Stanford Univi i i P HCMI Searchable GDC Data
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* un“m“y Of Narth Carotion VI\allhdda t]esd Model Data Elements Méfgg:ﬁaal,-%am
Chapel Hill, NC, USA ATCC o
* Manassas, VA, USA_J
(Source: https://www.cancer.gov/ccg/research/functional- (Source: https://ocg.cancer.gov/programs/hcmi/nci-cancer-
genomics/hcmi/about/cancer-model-development) model-development)

(* Managed by the Frederick National Laboratory for Cancer
Research (FNLCR), Leidos Biomedical Research, Inc.)
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Glioblastoma: Survival with SoC and Drug Approvals

0 Survival rates with SoC e Drug Approvals Lung Cancer vs. Gliomas
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Glioblastoma/HGG SoC has minimal effect on survival (med surv=15.4 mos) with >90% recurrence rate
One drug approval for high-grade gliomas in 10 years
Clinical need for new therapeutics is high
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Challenges for Development of Therapeutics for High-Grade Glioma

© Key challenges malignant brain tumor treatment © Stem cell-like features of malignant brain tumors

Mesenchymal stem
Tumor Heterogeneit cell- like

g Y CD44
HGG contains multiple genetically distinct clones. Targeting one

subpopulation allows resistant clones to repopulate.

Therapy Resistance, Plasticity, Glioma Stem Cells S > L Mox of an epitheli i tumor 3D spheroid cell line HCM-STAN-
. . . e 1297-C71. Morphology left. 2 h after thawing; center. at low density; right. at high
A subpopulation of cells is resistant to radiation and T l density.
chemotherapy, showing plasticity, driving tumor re-initiation
after treatment. Resistance: Neuron-like
Chemotherapy
Radiation therapy —> - Tumor cell
Nolecular-targeted therapy Asymmetric
mitosis >
Neural stem cell-like
D133 e ol .
/) igodendrocyte-like
/Pr;g/enitor-like A (L
Tumor cells \ > — e

!

Differentiation

Astrocyte-like

Oligodendrocyte-like

Glioma  BRAFi-sensitive BRAFi-resistant ~BRAF inhibitor
Cell PIk1 low PLK1 high

Astrocyte-like Lerner et al. Cancer Res 2015,
PMCID:PMC4698003

Proliferative-glial
progenitor-like

Several key features of malignant brain tumors contribute to failed efficacy

Next-generation models recapitulate key features of malignant brain tumors

Malignant brain tumors are very diverse and have many subtypes — model panels




Majority of Current HCMI Models are for Adult Cancers

o Human Cancer Models Initiative Representation
Only 12 pediatric cancer models in the HCMI collection

332 Childhood Cancer Incidence,
Age 0-19, 2017-2021

S

® Leukemia: 25%
El Glioblastoma, primary ® Lymphoma: 16%
Il Glioblastoma, recurrent @ Brain and Central Nervous System: 16%
B3 Brain Metastases @ Epithelial Neoplasms and Melanomas: 13%
@® Rhabdomyosarcoma (Soft Tissue Tumors): 7%
® Germ Cell Tumors: 6%
Neuroblastoma and Other Peripheral Nerve Cell Tumor: 5%
® Bone Tumors: 5%
Kidney Tumors (including Wilms Tumor): 4%
Liver Tumors (including Hepatoblastoma): 2%
@ Retinoblastoma: 2%
ST ® Other: 1%

€ Stanford
IMEDICINE

e Models for Brain Malignancies in the HCMI catalogue

Total=86
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Pediatric and Adult Brain Cancers Are Fundamentally Different

0 Pediatric brain cancer characteristics e Common oncogenic pathways of adult glioma

Rare (4-5 x lower
incidences than in
adults)

Different treatment
strategies (minimize

long-term sequelae)

Different  pathogenetic
mechanisms
(developmental,
Gliomas: MAPK pathway
vs. RTK, IDH1 mut vs
BRAF mutations)

Dewdney et al, Signal Transduct Target |
PMCID:PMC10587102

IDH-mutant glioma
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Price et al; Neuro-oncology 2024; https://doin.org/10.1093/neuonc/noae145

Lim-Fat et al; Neuro-oncology 2025, PMCID:PMC11726256



BRAF V600E-mutant glioblastoma as a paradigm for

precision medicine in brain tumors

o BRAF V600E-altered glioma occur in pediatric + adult patients but in different types

a  Adult glioma = b Pedistric glioma
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The BRAF V600E-mutant glioma frequency, types, and

0 BRAF V600E-altered glioma are chemotherapy-resistant
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Lassaletta et al., JCO 2017, PMCID:PMC5791837

e BRAF V600E mutations found in various cancer

Common Oncogenic Mutations Across Human Cancers

Serous Borderline Ovarian Tumor -

prognosis

a BRAF V600E co-mutations affect risk for progression
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@ BRAF/MEK inhibitors in the clinical arena

Class | BRAF alterations

Class | BRAF alterations

Paradoxical[ praF=>

activation CRAF |

First generation
BRAFY**® inhibitors BRAF***
(dabrafenib, l

vemurafenib,
encorafenib)
Qe E) —
@) ERK R |

|

Proliferation and growth
* in development for glioma

Proliferation and growth

Courtesy of Karisa Schreck

D

imer inhibitors
(tovorafenib,
*plixorafenib)

MEK inhibitors

(trametinib,
mirdametinib,
selumetinib,
cobimetinib,
binimetinib)
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Research Objectives Based on Low-Response Rates

0 MAPK pathway reactivation after BRAF inhibition e Combined BRAF and MAPK inhibition response rates

® |
Y Grade Il Glioblastoma ~ Age18-39years Age240years oo o
) (n=13) (n=31) (n=22) (n=23) o
o Objective response rate by 38(139-684) 32(167-514) 50(282-718)  17(5.0-38:8) - a00x
. investigator, % (95% C1) 00 SRO0% g p0n — s s2s0x
Syngeneic Mouse Models [ =" ) . g ./} « Cartrel e GEEIETE BT S0EEES ot T
For BRAT VOOOE-mutant | ex i [aeo e e e -
| -Gr iomas. =1 [ ——— ? 4 L by investigator, months (95% Cl)
High-Grade Glioma: 3 il
p-AK - m— 32 . Tr Median overall survival, months 452 (6:3-NR)” 137(8:4-256) 452 (17.9-NR)f 87 (37-117) fie a8 o :
s 5Cl IR T $5 g8 2%
Akt 3 V"o Tg e Dby =2 T R b
pEGFR 04 NR=not reached. *Six deaths 13 patients. tEight death 22 patients. §g }5 ?1; -SE %
Vol EGRR _ 0 35 10 14 Table 3: Post-hoc subgroup analysis of the high-grade glioma cohort ) ) H
& Dayslreatment .
M4 beta-actn ] | | _ 100] ~ Contol Wen et al, The Lancet Oncology 2022, PMID:34838156 Subbiah et al, Nat Med 2023, PMCID:PMC10202803
3 == Db
i 57816 ) c Tr
BRaf Hwinkdal Arf ™ Dabrafenib (Db) - + - + ’L: == Db+Tr
Trametinib (Tr) - - + + 8 501 i
G t al. Oncotarget P — || L
rossauer et al. Oncotarget, i i
. J [ emem— | ] ok Model Development for BRAF V60OE-mutant high-grade gliomas
2016, PMCID:PMC5342782 bets-act (S| M ,
Days postinjscion Lerner et al. Cancer Res 2015, e el

PMCID:PMC4698003 postebagness: [ Radiation | [ DabrafenibrTrametno |
Dabrafenib (DB)=BRAF inhibitor » ) / o

Trametinib (Tr)=MEK inhibitor
(Tr) Cell Reports

Medicine

Dayslresection

Understand how BRAF V600OE mutated high-grade
gliomas respond to clinically relevant, molecular-
targeted inhibition (BRAF V60OE and MEK inhibition)

3 patient-derived spheroid lines
+ matched patient-derived xenografts

Identified potential mechanisms of therapy escape

. . . i i Patient samples
Find novel therapeutic opportunities to combine with 1 conventional cell lin

BRAF V600E- targeted therapy to overcome resistance 1 xenograft model

RCAS plasmids

2\) 3 syngeneic mouse models-

1 orthotopic mouse C s ) sl b / fully immunocompetent
< b cAS
model BRaf ¥ lnic4al Arf " C cs7BUG E’;‘i“'“iﬁ? &2

. BRaf“"‘;/’nkzta/Arf”” Nestin; TVA Co7BL
p Stanford Xing, Panovska et al, Cell Reports Med
W MEDICINE 2025, PMCID:PMC12208339
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Analyses of Pre- and Post-treatment BRAF V600E-mutant

Glioblastoma Samples

« Radiotherapy

=" = -« Chemotherapy Pre-treatment Post-treatrment [ Presrestment
* BRAFi + MEKitreatment oy Months 0 | Chematherapy, Radiation | | Dabrafenib/Trametinib | 4 = W Fosbdrasioant
: post-diagnosis: l s
~ iy 2 100 o
AN é A 7 B0
T 5 40
Histopathology £ m
Immunohistochemistry o

-

« Immunofluorescence -
« Bulk RNA-sequencing il et
« Patient-derived glioma cell lines Days/resection: -3 1 60 114 E A

[ Before BRAFi+MEKi [ Olig2 PDGFRA*
[ After BRAFi+MEKi 1 0lig2* only

Pre-treatment Post-treatment modulation of chemical synaptic transmission
I —— .
ASCL1 axonogenesis

[ ] HES6 vascular transport oy 8x107 = * 100+
-t EGFR gliogenesis g > ~
Row Z-Score DLL1 cell-cell adhesion via plasma-membrane adhesion molecules ES 2 ‘E _
PROM1 glial cell differentiation & L 4x10" @ ey
NES regulation of neurotransmitter levels £ i @
ig’;z pattern specification process § - & 504
glial cell development Q o
cLu i " . @ 8x100- =
PDGFRA oligodendrocyte differentiation 1] o
S T 254
CSPG4 S 4x1084 5
CLDN11 0 5 10 15 L (=
ASPA -log10(P value) o 0
CNP Qe & K
MBP \2 & @
PLP1 & N @Q“\ v
<4

BRAF/MEK inhibition in patients upregulated not only stem-cell markers but also glial

differentiation, indicative of therapy-induced increases in cell plasticity and differentiation

Xing, Panovska et al, Cell Reports Med
2025, PMCID:PMC12208339
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Patient-Derived 3D Models Recapitulate Therapy-Induced Cell State Changes

Chamber slides assay
HCM-STAN-1297-C71_A  Patient-derived cell line ; .

BRAF V600E (PDCL) BRAF V600E #2 wo | B omre || etr || eTR | cTR |
w 7 g Cell fixation
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. o N =) gx
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o i
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Immune-modulatory Effects of BRAF/MEK inhibitors?

p.adjust DAPI/E’D'L1
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Multi-plex ELISA to Investigate BRAF/MEK inhibitor-Induced Immunoregulation

Nomic - ELISA d °M" E oot
Y
1825 s4 - o E

Y

Cellplating DOD3 D7 D13

E No Target
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Target Readout

Barcode Readout
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2 ‘?’, b J g e
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1297-C71_A i 3
PDCL#2 J A i
| Target Qu
ish Cy and Quanti
Xing, Panovska et al, Cell Reports Med
. 2025, PMCID:PMC12208339
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BRAF+MEK inhibitors elevate secretion of pro-inflammatory cytokines and T cell inhibitory factors




MAIN FINDINGS
BRAF/MEK inhibition induces glioma cell state
increases differentiation and simultaneously
immune evasion

BRAFi+MEKi activates the interferon response and
anti-tumor immunity, while simultaneously
suppressing T cells via PD-L1 upregulation in glial
cells

Glial differentiation and immune evasion could be
mediated by therapy-induced immune modulatory
secretome

High PD-L1 expression in BRAF-mutant GBM
provides a criterion for anti-PD-1 therapy
Concurrent BRAF/MEK and checkpoint inhibition
enhances anti-tumor immunity and survival

CLINICAL IMPLICATION
Our preclinical findings highlight the potential of

integrating BRAFi+MEKi treatment with ICI, with emphasis

on concurrent treatment
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Gender G o
BRAF alteraions per losation Pleomorphic . .
2 Piocyic Astrocytoma __ xanthoastrocytoma Ersquency;
8

25% 8. Cerebral Cortex: 60% n ‘l’
e R

60% Location

55%

80%

Pilocytic Astrocytoma ‘Ganglioglioma
@R vae

6. Deep Gray Matter: 40% HS® oK o s‘é s A 347 | >10 317 | 03 [ 03 | >17 0410 | 347 | 010 347 | 347 | 347
eep Gray Matter: o{;\\ D Qo é\ c\ oﬁ\ s o{\ b\ <20*‘ QS e\ q° =
ot Metastases 9% | 21% 20% | 33% | 9% | 9%  43% | 20% | 40% 40% | 40% | 40%
7 Gersbral Gortex: 12% g yarmpers Lobe: 25% Median [5-10years| 3-6years [ 14years |[>13years |[14years |[ «——— variae ———— -
Age ofear  or% | 100% 70% | 70% | 90% | 90% 5% | 55% | 40% 65% | 75% | 80%
Survival |<1year <1 year 1-2years ||>2years |[4years +————— Variable. ————
. Mycy amp
CpG island Copy Number ¢ Guzams.| FIE | ERncad O 15179 | o Sams MYC amp MICHETP.| SNCAIP (COKG amy
Other | Global Global Global- || hyper- PXAdlike TRos ot Changes =l 2 3 e
Alterations | hypo- hypo- hypo- methylator PIK3CA mut e 3
methylation phenotype SETD2 Other events promotor GFIi/1B
(CIMP4) NF1 Mut utations expression
H3K27me3| H3K27me3 |ATRX mut DKN2A/B. PTEN mut/LOH 10q Histology _ Classic, LCA(rare) ic, Nodular Classic, LCA lassic, LCA
Loss Loss TPs3mut || 'PH1/2 del CDK amp =S O
mutation CDKN2A del Classic § W»‘ Desmoplastic/t Y Extensive I
TP53mut | ACVRT mut |MGMT 2 Nodular % X
PDGFRA promoter || ATRX mut o
mutamp P53 mut b
40x % 20

Common Pediatric Brain Tumor Subtypes

>100 subtypes of pediatric solid tumors

Pfister, SM et al; Cancer Discov.
2022; PMCID:PMC9401511

Subtypes of most common primary pediatric brain tumors

. Gllpma , Embryonal Tumors
Pediatric high-grade glioma are rare but devastating

and carry unique genetic alterations Medulloblastoma

Subgroup WNT SHH Group 3 Group 4
Incidence 10% 30% 25% 35%
[Other]

WNTB SHHa

Group. 4B‘erp ay|

BRAF VG00E
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Representative Cohort of Pediatric Brain Cancer Types

at Stanford Pediatrics CMDC

Embryonal Tumors:

(N=6

Other (N=1
B Atypi

Gliomas, Glioneuronal, Total‘ =26

& Neuronal Tumors: '

Total = 132

Total =73

Pineal Tumors (N=2):
Cranial and Paraspinal Nerve Tumors (N=8):
] Angiocentric Glioma (N=1)

Clrcﬂnscnben Astrocytic Gliomas (N=31):
g’ ocylic Astrocyloma (N=29)

leomorphic Xanthoastrocytoma (N=1)

o ] Diffuse Astrocytoma, MYB-or MYBL1-Altered (N=3)
Subependymal Giant Cell Astrocytoma (N=1)

Diffuse Low-Grade Glioma (N=4)

Gliggguronal and Neuronal Tumors (N=16)
Dysembryopiastic Neuroepithelial tumor (N=10)

Cranial and Paraspinal Nerve Tumors (N=4):
Anaplastic Ependyr 2
Anaplastic Ependymoma (N=2) e

Desmoplastic Infantile Ganglioglioma (N=1) B Meningioma (

] Myxopapiliary Ependymoma (N=1)
T Posterior Fossa Ependymoma (N=1

Low-Grade GlialGlioneuronal (N=3)

aEn

mGangiogioma (N=1) Other (N=2):

) Germ cell tumors (N=3):
(] Diffuse pediatric-type high-grade glioma,

W Geminoma (N=1)

Papillary Glioneuronal Tumor (N=1)

M Pineal Region Tumors (N=2)

Choroid Plexus Tumors (N=6):
W Choroid Plexus Carcinoma (N=2)

W Atypical Choroid Plexus Papilloma (N=3)

W Anaplastic Meningioma (N=1)

Medulloblastoma (N=12):
W Medulloblastoma - SHH activated
TP53-Wt (N=3
[l Medulloblastoma - SHH activated,

T

Mutant (N=3)

W Medulloblastoma - Non-WNT/Non-SHH

)

4):
cal Teratoid/Rhabdoid Tumor (N=6)

B Embryonal Tumor with Multilayered
Rosettes (N=4)
[ CNS Neuroblastoma (N=3)

Sarcoma (N=1)

Other Tumor Types:

Total = 33

Tumors of the Sellar Region (N=1):
W Pituitary Adenoma/PItNET (N=1)

Cranial and Paraspinal Nerve Tumors (N=7):
B Hybrid Nerve Sheath Tumor
[Neurofibroma & Schwannoma] (N=1)
B Schwannoma (N=2)
I Neurofibroma (N=3)

B Metastatic Choroid Plexus Carcinoma (N=1)

B Paraganglioma (N=1)
Other (N=7):
B Neuroepithelial Tumor PATZ1 fusion (N=1)

[ Glival Chordoma (N=3)

Tumers of the Sellar Region (N=5): H3-wildtype, and IDH-wildtype (N=8) B Mature Teratoma (N=2) [0 Giant Cell Rich Mesenchymal Neoplasm (N=1)
Astrocytoma, IDH mutant (N=3) Diffuse hemispheric glioma Ganglioneuroma (N=1)
H3 G34-mutant (N=1) g al Tumors (N=1): %

Glioblastoma, IDH-wildtype (N=2)

W Ewing Sarcoma (N=1)

[] Diffuse Leptomeningeal (N=1)

€2 Stanford
‘MEDICINE

=

WU R W R R

Tumor Type

Astrocytoma, IDH-mutant

Glioblastoma, IDH-wildtype

Diffuse astrocytoma, MYB- or MYBL1-altered
Angiocentric glioma

Diffuse low-grade glioma, MAPK pathway-altered
Diffuse hemispheric glioma, H3 G34-mutant
Diffuse pediatric-type high-grade glioma, H3-wildtype
and IDH-wildtype

Pilocytic astrocytoma

Pleomorphic xanthoastrocytoma
Subependymal giant cell astrocytoma
Chordoid glioma

Ganglion cell tumors

Dysembryoplastic neuroepithelial tumor
Papillary glioneuronal tumor

Diffuse leptomeningeal glioneuronal tumor
Supratentorial ependymomas

Posterior fossa ependymomas
Medulloblastoma, SHH-activated
Medulloblastoma, non-WNT/non-SHH
Atypical teratoid/rhabdoid tumor
Embryonal tumor with multilayered rosettes
CNS neuroblastoma, FOXR2-activated

Meningiomas

Genes/Molecular Profiles Characteri:

IDH1, IDH2, ATRX, TP53, CDKN2A/B

IDH-wildtype, TERT promoter, chromosomes 7/10, EGFR
MYB, MYBL1

MYB

FGFR1, BRAF

H3 G34, TP53, ATRX

IDH-wildtype, H3-wildtype, PDGFRA, MYCN, EGFR (methylome)
KIAA1549-BRAF, BRAF, NF1

BRAF, CDKN2A/B

TSC1, TSC2

PRKCA

BRAF

FGFR1

PRKCA

KIAA1549-BRAF fusion, 1p (methylome)

ZFTA, RELA, YAP1, MAML2

H3 K27me3, EZHIP (methylome)

TP53, PTCH1, SUFU, SMO, MYCN, GLI2 (methylome)

MYC, MYCN, PRDM6, KDM6A (methylome)

SMARCB1, SMARCA4

C19MC, DICER1

FOXR2

NF2, AKT1, TRAF7, SMO, PIK3CA; KLF4, SMARCE1, BAP1 in subtypes;
H3K27me3; TERT promoter, CDKN2A/B in CNS WHO grade 3

~90% of cases yield tissue for research

45 subtypes of brain cancer and 12 subtypes
of non-CNS cancers

captured over a 4-year period

Longitudinal collection is crucial to capture
diverse, rare cancers
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Pediatric Cancer Model Development - Workflow

Established Bioprocessing Workflow in our laboratory Established Mutation ldentification

% Tissue % Flash Frozen
Neurosurgical Team Tumor Mass Range Dissociation Tissue % CryoStored % Histology
Brain Tumor Tissue {;é/‘, l <01g 100 0 0 0 S f d s o
teps of Targeted Sequencing
Patholo 0.1-02¢g 50 50 0 0
gy
Donates brain ) l 02-03g 50 25 25 0 \
e C‘ Gene1 Gene2 - GeneN
Hmortissse 03-05¢ 4 2 3 0 X APV

— HOAEOMEAEY

Petritsch Lab >05g 25 25 25 25 @
BIOPROCESSING: =D
(see figure legend)

1 Adjust enzyme
IE

amountbasedon , pechanical (PBS) :
- . . weight of sample ; DNA Extraction
— Tissue di + Collagenase Single cell dissociate
Qﬁifil‘?‘;k - Quality of sample | Papain Coverage:{10-500 genes MNMM
~ Cell type of interest | hee

¢ naround time (few days)
Cost: Most costeeffective
l l l Depth: >500X
v

" Histology .12 mm30CT (if>1g)

. 3 . Target Enrichment and Data Analysis
6 mm? PFA i Frozen Model Acute Single cell Sequencing
(if.5g-1gand tissue for  development analysis analysis
has strong integrity) storage (validation (scRNA seq,
a5 of targets FACS, immune
& e dentfiedin monitoring) Stanford Actionable Mutation Panel ~250 genes, UCSF 500

|—— Flash frozen tissue —»  Analysis —_— — silico ,
*4-6 mm? in cryo *NextGenSeq - o A H
vial with dry ice + Proteomics ﬁ—l—l 9-» N Ca ris (WES)
* RNA sequencing _

* Viable cell ! X y ﬁ

. able o
Cryostored tissue_____ Frosty — derivation (use for

I - An established biobanking workflow with

standardized targeted sequencing of

patient Tumors to identify recurrent
mutations, including oncofusions
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Pediatric Cancer Types for HCMI

=Pediatric central nervous system (CNS) solid tumors
*Diffuse Midline Glioma (DMG), H3-K27-mutant
*Diffuse High-Grade Glioma (HGG), MAPK activated
*HGG, H3 and IDH wildtype
*Glioblastoma
*Anaplastic Astrocytoma, BRAF V600E-mutant
*Astrocytoma, IDH-mutant
*Medulloblastoma, ATRT
*Ependymoma
*Ganglioneuroblastoma

Clinical Data

1st

Cancer Model
Development

@ Centers (CMDCs)

Samples
(Normal, Tumor
& Model)

2nd

HCMI Resources (supported by NCI)

a
Center (CDC)

e Center (BPC)

Quality Controlled
Clinical Data

Clinical
Dat:

Subset of
Clinical Data

Biospecimen
Data

- Biospecimen

Processing

Nucleic
Acids

HCMI Searchable

Genomic Data gf’;?age 2

Commons (GDC) pys

(=)

Molecular
Characterization
Data

Genomic
Characterization

Centers (GCC) ‘

KEY
@ Processing Entity

Input/Output
@ Publicly Available Resource

2 Internal Quality Control

*ETMR
*Choroid plexus carcinoma
*Pineoblastoma
*"Non-CNS pediatric solid tumors
*Malignant Rare Soft Tissue and Bone sarcoma

Catalog ‘

Model Data Elements

Distributor
Validated .

Models

GDC Data
Portal & Tools
Clinical & 3

Molecular Data

(Source: https://ocg.cancer.gov/programs/hcmi/nci-cancer-
model-development)

*Wilms’ Tumor (Primary/Metastasis Pair

*Neuroblastoma

*Hepatoblastoma ) ) ) )
Planning and management oversight by the team at Frederick National Laboratory for

Cancer Research, Leidos Biomedical Research, Inc.

This project has been funded in part with federal funds from the Childhood

Cancer Data Initiative (CCDI), National Cancer Institute, National Institutes of

Health, Task Order numbers 75N91020F00035, under contract no.

75N91019D00024.

60-70% success rate for model development
27 subtypes of brain cancer and 4 of non-CNS cancer
were captured in models

WES/WGS/RNAseq/DNA Methylation
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Examples next-generation models of pediatric solid
cancer

HCM-STAN-1351-C71-A

Morphology of a Giant cell tumor line HCM-STAN-1408-C71. Morphology.
left. 2 h after thawing; center. at low density; right. at high-density.

Morphology of Neuroblastoma 3D spheroid cell lines generated from bone marrow infiltrated tumor cells of a pediatric
MYCN-amplified neuroblastoma patient at diagnosis (HCM-STAN-1351-C71-A) left. 2 h after thawing; center. at low density;

rianht at hiah densitv

HCM-STAN-1351-C71-B

Morphology of a pediatric diffuse anaplastic Wilms tumor 2D adherent cell line Morphology of Neuroblastoma 3D spheroid cell lines generated from bone marrow infiltrated tumor cells of a pediatric
HCM-STAN-1353-C64. (A). Morphology. A. 2 h after thawing; B. at low density; C. at high

density. Scale b 50 UM MYCN-amplified neuroblastoma patient at relapse (HCM-STAN-1351-C71-B). left. 2 h after thaw; center. at low density;
ensity: Seale-bars are D3 v right. at high density. Scale bars are 50 pM.

Morphology of an epithelioid glioblastoma tumor 3D spheroid cell line HCM-STAN-
1297-C71. Morphology. left. 2 h after thawing; center. at low density; right. at high

Morphology of diffuse intrinsic pontine glioma 3D spheroid cell line HCM-STAN-1420-
density. C71. A. 2 h after thawing; B. at low density; C. at high density. Scale bars are 5000 uM.
P Stanford
Y MEDICINE
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. Resources to learn more about ATCC and the HCMI

ATCC’

Browse and

search unreleased HCMI models at ATCC

= Use the “Submit your Input” button on the HCMI Landing page

www.atcc.org/hcmi-input

L [: QU —_— O Legln | Croste s Prsfle

Human Cancer Models Initiativ,

Quick Ordae -

®

n 4 Search By Model Name

ATCC Call Fraduem Mizrzba Praduzes Sevicm Fadrs Selusizrn

Hame » Call Froducts > Cellactions and Arojects of Calls 3 Human Cancer Modals Inftiative

Human Cancer Models Initiative

Revolutionizing cancer

research with next—generatlon

2-D and 3-D patient-derived

cancer mode|s

The Human Cancer Modslz Initiative (MCMI] is an inzarnational canza:

=ssociated genamic and dinica!

< SHARE E

Most Frequently Mutated Genes

« Usethe filter panel on the left to customize your model search.
et s &g HOM-BROD-005 1-C84,

4 Search By Altered Gene(s) Has Multiple Models 2D Versus 3D Growth

o sHARE 1
\“'\ -

'
., n
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What is the best drug for the patient?

What is the best patient for each drug?
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Co-Clinical Modeling
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