Transforming Oncology: ATCC's

Cutting-Edge Patient-Derived
Models

Fang Tian, PhD
Director, Cell Biology

Biological Content and Product Development
ATCC




) Meet the speaker

Fang Tian, PhD

Director, Biological Content, ATCC

Dr. Fang Tian, Director of Biological Content for ATCC, has extensive experience
in cell biology and molecular biology. She oversees human, animal cell lines and
hybridomas, and product development in the Cell Biology General Collection at
ATCC. Dr. Tian was a research fellow in Massachusetts General Hospital,
Harvard Medical School. She conducted postdoctoral research at the Hillman
Cancer Institute of UPMC.

© 2025 American Type Culture Collection. ATCC product identifiers marked with the TM symbol are trademarks owned by the American Type Culture Collection.



About ATCC®

« Founded in 1925, ATCC is a non-profit
organization with HQ in Manassas, VA, and an
R&D and Services center in Gaithersburg, MD

« World's largest, most diverse biological materials
and information resource for cell culture - the

“gold standard”

» Innovative R&D company featuring gene editing,

differentiated stem cells, advanced models
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) ATCC® cell biology collection

ATCC’
60+ years of advancement for cancer research ¢c

1959 2000 2012 2016 2024
ATCC cell biology established. Its ATCC awarded grant ATCC tumor cell ATCC CRISPR gene-edited ATCC immuno-
collection of cell lines and establishing the panels & genetic cell lines for anti-cancer  checkpoint and CAR-T
hybridomas becomes the most National Stem Cell alteration cell panels drug development antigen reporter cell
extensive in the world. Resource. released. released. lines released.

Chemotherapy Immunoétherapy

5000+ authenticated cell products, 70+ species, 100+ cell types, 400+ disease types

oo
(55

Targeted:therapy

1988 2010 2013 2016 2025
NCI-60 panel ATCC kicked off major ~ ATCC primary cell HCMI collaboration First off-the shelf
announced. Many R&D and product and hTERT- announced. circulating tumor
cell lines distributed development efforts. immortalization cell line available
through ATCC. program initiated. from ATCC.
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) ATCC® advanced research cell models s

Mock

CAR-T

CcD19

CAR-T

Supporting immuno-oncology and beyond

10

Checkpoint
targets

22

mmuno-oncology
reporter lines

Diverse cell types

Cancer cell

T cell
Myeloid/B cells
Monocyte/macrophage

4

: : CAR-T targets

Live animal . .

: A Endogenous expression targets hematologic

imaging lines o : .
Robust, sensitive, reproducible & solid tumor

Use ATCC® CAR-T antigen dual-reporter cells to evaluate CAR-T in
3-D co-culture (multimodal readout)
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Use ATCC® checkpoint reporter cells to
screening checkpoint blockades
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An International Community Resource of Organoid

Models — the Human Cancer Models Initiative
(HCMI)
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Jesse Boehm, PhD

Chief Science officer, Break Through Cancer

Jesse Boehm is the Chief Science Officer of Break Through Cancer and maintains a research lab focused
on bringing the power of functional genomics to bear on living samples from cancer patients with
particular emphasis on rare and underrepresented tumors. Before joining Break Through Cancer, Jesse
spent 14 years in the Broad Institute’s Cancer Program, most recently as an Institute Scientist and
Scientific Director of the Cancer Dependency Map project. As the Director of the Broad’s Cancer Model
Development Center (part of the NCI HCMI), he led his laboratory in developing a scalable capacity to
convert patient tumors into organoids and other cell models. Prior, he was the recipient of a Broad
Institute Merkin Fellowship and the Associate Director of the Broad’s Cancer Program. In these
leadership roles, he drove the scientific planning and strategic execution of a diverse set of program
projects, collaborations, and activities for over a decade. Jesse received his BS in biology from MIT and
his PhD from Harvard University, Division of Medical Sciences at Dana-Farber Cancer Institute.




Broadly accessible patient models are the foundation

for the Cancer Dependency Map

Patient models (cell lines/organoids) mre e
representing all tumors S S

Molecular and i =
genetic information

* Discover all TARGETS and DRUG REPURPOSING
hypotheses
* Discover of PREDICTORS of patient response

predictors

Genetic dependencies
and drug sensitivities

Map of cancer
dependencies

dependencies

Comment

Cancerresearch
needs abetter map
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Create and share foundational data to
EMPOWER THE SCIENTIFIC COMMUNITY



Our collection of cell models must reflect the full
diversity of cancer variation

~1900 existing cancer cell models While this seems large, it’s probably an order
deep genomic characterization of magnitude too small

Persistent challenges:
* Many cancers missing (e.g., rare)
* Many genotypes missing
* Many ethnicities missing
* Lacking germline/clinical data
Ancestry Group

I African (AFR)

New opportunity: Organoid technologies Bl American (AMR)

S and patient engagement make model = gt i
. . . uropean (EUR)
creation possible from 40% of patient tumors Bl Eost Asian (EnS)

(historically ~1%)
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Doubling the scale: 1000 next-generation models
Human Cancer Models Initiative (HCMI)

Launched in 2016
- & Molecular characterization

* Somatic and germline sequencing

e 15X tumor WGS

e 150X tumor WES

e 120 million read RNA-seq

* Infinium MethylationEPIC DNA Array

Clinical data

* Standardized case report forms
* Patient demographics

* Disease diagnosis, treatment, and outcome

information |
HCMI
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Human Cancer Models Initiative (HCMI)
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HCMI: A compendium of novel patient-
derived models as a public resource
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The Rare Cancer Research
Foundation launched Pattern.org
to enable cancer patients to
direct their tumor tissue and
medical data to high impact
research at leading labs.




Pattern matches patients to a research study in need of their fresh
tissue, powering studies that otherwise might not happen.

Patients learn about Patients are matched Pattern's team
research studies for to a study in need of coordinates the
their cancer their tissue and transfer of tissue
consent online and data

4—. pattern.org
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A nationwide movement for rare cancer fresh tissue
donation: 435 patients, 215 institutions
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HCMI models (665) provide an opportunity to compare
patient drug responses with ex vivo responses

B C d Growth Pattern ™ 2D Cell Line

Multiple  Under- M 3D Organoid
\ Models  represented 100% # models M 3D Spheroid
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HCMI models (665) provide an opportunity to compare
patient drug responses with ex vivo responses
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Mutational features of HCMI models -

High Expression of ecDNA in HCMI Models

enable translational applications <§ %? <> ¢ <>
a Frequencies of Somatic Hotspot Mutations L%')‘ : $ <> <§ ﬁ‘:? é
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What do new HCMI models transcriptionally

represent?

Cancer Cell Line
Encyclopedia

Models
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Celligner: use transcription to assess cell state

fidelity (tumor vs. models)

Co-cluster RNAseq  Contrastive

(tumors/models) PCA global alignment (/misalignment)
of historical cell lines and tumors
v Cell lines
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92% of HCMI models are closely matched to their parent
tumor in transcriptional space

d

Transcriptional (Celligner) Concordance Multi-Metric Transcriptional Transcriptional Subtype and

Divergence Estimate Regulatory Concordance
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COAD COAD [ 1

PAAD PAAD I [

GBM GBM | | |

READ READL [ ]
SKCM skeM{___ T 1]

ESCA EscCA{ T T]

STAD sTAD{___T1]

oV ovi_ 11

LUAD LUADYLT I

SARC sArRC{ 1M

BRCA BRCALT ]

UCEC ucec{ 11|

BLCA BLCA{] Evidence Level

CHOL cHoL{ 1] [ No calls of divergence Program Concordance
AMPV AMPV{T] [ 1 cal AMPV [l Complete Match

TVA TVA :[| H 2 calls TVA [l Partial Match
Others Others{]_] 3 calls Others [ subtype and RL mismatch
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Number of pairs Number of pairs Number of pairs
with Celligner distance evaluated by > 3 methods with TMP and MoMA assignments
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In many cases, HCMI models are closer transcriptional
matches to TCGA samples than CCLE models
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DNA methylation analyses reveal 95% concordance with
parent tumors and representation of TCGA

a DNA Methylation Concordance
[ significant (at FDR c
DNA Methylation
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Media formulations may explain some cases of dissimilarity
between tumors and derived model pairs (GBM example)
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Media formulations may explain some cases of dissimilarity
between tumors and derived model pairs (GBM example)

Fraction of Pairs with Celligner Distance
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Resources to learn more about the HCMI
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Assistant Attending, Computational Oncologist, Memorial Sloan Kettering Cancer
Center

Andrew McPherson is an Assistant Attending Computational Oncologist in the Department of Epidemiology
and Biostatistics and a faculty member of Computational Oncology. Andrew’s research focuses on
computational methods for analysis of single cell genomic data. During his doctoral research, Dr. McPherson
developed methods for cancer genome sequence analysis, including detection and characterization of
genome rearrangements, and inference of clonal phylogenies. Dr. McPhersons post-doctoral research at
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Genomic profiling of normal / tumor / model trios

399 Models and Whole Genome Sequencing
Parental Tumors

=

Normal

a )

Tumor

o

Model

Validate model origin
Discern somatic vs germline
genomic changes in models
Investigate tumor / model
divergence

Catalog driver mutations for
each model
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Whole-genome sequencing—based genomic validation
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Concordance of SNVs and loss of heterozygousity
across 389 tumor / model pairs
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High concordance of WGD status
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Models recapitulate mutation signatures of tumors
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High overall concordance of genomic features

SNV, SNV signature, LOH, and WGD concordance
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Consistency with TCGA drivers by cancer type

Driver events
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Phylogenetic analysis of tumor/model clones show

generally low divergence
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Divergence in two pancreatic adenocarcinoma driven
by selection of distinct KRAS clones during model

development
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MNum. Mutations

Selection of an independent tumor in a bladder cancer
model
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Conclusions

o Distribution of genetic drivers similar between HCMI and TCGA
e High genomic concordance between tumors and models
o Examples of highly divergent models reflect outgrowth of independent

tumors or divergent subclones

o Importantly, most divergent models are still faithful representatives of

their tumor type
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) Meet the speaker

Carolina Lucchesi, PhD

Principal Scientist, BioNexus, ATCC

Carolina Lucchesi is BioNexus Foundation Principal Scientist leading the
Microphysiological Systems program at ATCC. Dr. Lucchesi received her PhD in
Cellular and Molecular Biology from the University of Campinas in Brazil and has
over 20 years of experience in Tissue Engineering and Organ-on-Chip technology.
In her current role, Dr. Lucchesi leads the MPS program bringing new capabilities in
the use of advanced 3D models and developing existing and new content to be
applied in state-of-art technologies.
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Microphysiological systems program at ATCC® -
ATCC
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Primary Cells Stem Cells 3-D Models Technology
Product Product Product Model development
development development development Characterization
Isolation Characterization Manufacture Functional assays
Preservation Differentiation Model Standards protocol
Manufacture Functional assays replenishment Application data
Characterization Characterization Collaboration
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Supporting the HCMI since 2016

Authentication Manufacturing HCMI model Distribution of
and quality and cell bank information models through the
control testing generation resource ATCC catalog




Manufacturing and cell bank generation

Cancer Model
Development
Centers

Preliminary
R&D

Receipt QC
testing Protocol

development

an .
troubleshooting

Future
Cryopreservation Replenishment

Release QC
i Wé ’7% L@g Testiné2
GDC GCC DNA
extraction

7% L@# Distribution vials Lot-specific Cell bank

information

ATCC ATCC pan- DNA

website cancer panel extraction
Order from ATCC 139

or our distributors

ATCC
Ship to end user aﬂ website
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. Targeting KRAS in pancreatic cancer organoids (PCOs) ATCC
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« Single agent chemotherapies (5-FU, Cisplatin, Oxaliplatin, and Nab-Paclitaxel) exhibited a clear concentration-response
with significant toxicity across all models.

«  MRTX1133, a small molecule inhibitor of KRASG'2P, exhibited increased toxicity in PCOs harboring KRAS mutations with a
greater effectin G12D vs. G12V.
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Assessing MRTX1133 as a selective KRAS-G12D inhibitor
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« The allelic discrimination plots confirm KRAS-G12D and KRAS-G12V mutation in selected CCOs.
« KRAS-G12D mutated CCOs (ATCC® PDM-43™ and ATCC® PDM-419™) are more sensitive to MRTX1133.
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) HCMI models in the ATCC® catalog

Models Tissues 3-D model New
available represented A2 et fEE models

>75% ~4/mo

Recent releases
First head and neck cancer model
First desmoid tumor cell line

In the production pipeline
Additional lung, breast, endometrial, ovarian, kidney and first bladder models
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. HCMI portfolio model diversity
ATCC

S~ \\\\\\‘\‘“\ TOP 10( 39%)

/g‘\ Co|on -

Pancreas 52

. Brain 50

3" 6 Espphagus 36

I Launched éi‘;um ;919

Stomach 18

Lung 7

Breast 7

Connective tissue 5

™

Collection includes models derived from rare adult and
pediatric cancers such as rhabdomyosarcoma,
leiomyosarcoma, Ewing sarcoma, and Wilms tumor.

H T

Explore the HCMI
portfolio
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. HCMI portfolio clinical and demographic characteristics A

neoadjuvant
therapy

14%

Non-white

65%

therapeutic
details avail.

40

No. of Models

Age distribution

<30 30-39 40-49 50-59 60-69 70-79 >80

Patient age

Additionally, 15 pediatric models
recently acquired by ATCC®

51



APC
TP53
KRAS
MUC16
FAT4

LRP1B
ZFHX4
CSMD3
ROBO2
ALK

HCMI data aligns with patient genotypes

Top 10 frequently mutated genes vs. The Cancer Genome Atlas

Skin

oo oo

ATCC’

Pancreas

@&

Top 10 genes captured in the HCMI models

TP53, BRAF, NRAS, NF1 PTEN

MUC16
LRP1B
CSMD3
FAT3

FAM135B

| are trademarks owned by the American Type Culture Collection

PIK3CA KRAS MUC4
GRIN2A TP53 CSMD3 TP53 MUC16
MECOM EGFR BCOR SMAD4 KMT2D
FAT4 CNTNAP2 NF1 CDKN2A FAT3
DCC PIK3CR1 FATT ACVR2A RHOH
COLTAT

Canonical mutation Matching mutation



) HCMI model information resource A@

Validated Video protocols, other
companion reagents educational resources

I .

ATCC® 30-2008
Volume: 500 mL

Eo e Aot Seven HCMI model
S!or at i‘_f__i_?ﬂ f\::m fOrmU|at|On-
ATCC prep—— LOT 5‘

specific reagent

kits
« Extracellular
matrix
- | | iﬁ . Growth factor
- il A secreting cell lines

Also, application notes, webinars, poster
presentations, and troubleshooting tips.
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) Help us prioritize future HCMI model releases

Hundreds of models have not yet entered the ATCC®
HCMI manufacturing pipeline

ATCC’

Browse and search unreleased HCMI models at ATCC®
« Use the “Submit your Input” button on the HCMI Landing page

Direct link; www.atcc.org/hcmi-input

« Coming soon: Look for “Expansion Status” on the HCMI
Searchable Catalog

Email us which HCMI models are most relevant for your
research

DA hcmi@atcc.org

54


http://www.atcc.org/hcmi-input

O Legln | Crastan Prsfla Quick Order -

NATIONAL CANCER INSTITUTE i i ite ck Aan: Sets % Login -
o] GDC Data Portal L I tory u age Sets %) Log c

=
&
« Use the filter panel on the left to customize your model search. < SHARE E Adrenal Giand

§ . Bl Duct

Models By Primary Site Has Multiple Modlels 2D Versus 3 Growth Most Frequently Mutated Genes

‘ E
Esophagus.

Human Cancer Models Initiative : :
g reast, TCGA-BLCA, TCGA-A5-A0G2 | Heaﬂanme‘ﬁ

iney.
Liver

Revo|utionizing cancer & ‘
1 Lymph Nodes
: L ExpORT v/ Data Portal Summary  pata Retease 37.0 - March 29, 2023 I [ | (iene

Include 0 unexpanged mogels COLUMNS

research with next—generation

Primary Site  Clinical Tissue Status | Age A Age At Has Expansion #
Multiple  Status Mutated PROJECTS PRIMARY SITES

2-D and 3-D patient-derived i ' Turer sequision Dagoi
iagnosis (vears) (Years) Models Genes
G7s & 68 & 86,962

Melanoma

cancer models 4 Research Somatic Variant Type

[ Wissense Mutation

Melanama FILES GENES MUTATIONS

Colorectal cance Primary ‘ 1 D931 947 ;é 22,501 ﬁ 2,885,203

Sitent £
- Lungeancer | M /e
Nonsense Mutation
Small intestine | Rarecancers  Primary
Skin Melanoma M s
Brain Recurrent PANDED 12 GDC Applications
The GDC Data Portal is a robust data-driven platform that allows cancer

Skin Melanoma
researchers and bioinformaticians to search and download cancer data for analysis. The GDC applications include:

Intrahepatic bile Intrahepatic bile Primary
Colon Coloractal cance Primary > |
Stomech cancer Primary Data Portal Data Transfer Tool Data Submission Portal Legacy Archive Bublications

Melanoma M

Find HCMI Browse the HCMI T Explore the NCI Genomic
models Searchable Catalog B Data Commons

© 2025 American Type Culture Collection. ATCC product identifiers marked with the TM symbol are trademarks owned by the American Type Culture Collection.



Thank You

oo
ooooo
oooooo

......
o .



	Transforming Oncology: ATCC’s Cutting-Edge Patient-Derived Models
	Meet the speaker
	Slide Number 3
	ATCC® cell biology collection
	ATCC® advanced research cell models
	An International Community Resource of Organoid Models – the Human Cancer Models Initiative (HCMI)
	Slide Number 7
	Slide Number 8
	Our collection of cell models must reflect the full diversity of cancer variation
	Doubling the scale: 1000 next-generation models �Human Cancer Models Initiative (HCMI)
	Human Cancer Models Initiative (HCMI)
	Slide Number 12
	Slide Number 13
	Slide Number 14
	A nationwide movement for rare cancer fresh tissue donation: 435 patients, 215 institutions
	Slide Number 16
	Slide Number 17
	Mutational features of HCMI models enable translational applications 
	What do new HCMI models transcriptionally represent?
	Slide Number 20
	Slide Number 21
	In many cases, HCMI models are closer transcriptional matches to TCGA samples than CCLE models
	DNA methylation analyses reveal 95% concordance with parent tumors and representation of TCGA
	Media formulations may explain some cases of dissimilarity between tumors and derived model pairs (GBM example)
	Media formulations may explain some cases of dissimilarity between tumors and derived model pairs (GBM example)
	Resources to learn more about the HCMI
	Acknowledgements
	Comprehensive genomic validation of tumor model pairs for HCMI
	Meet the speaker
	Genomic profiling of normal / tumor / model trios
	Whole-genome sequencing–based genomic validation
	Concordance of SNVs and loss of heterozygousity across 389 tumor / model pairs
	High concordance of WGD status
	Models recapitulate mutation signatures of tumors
	High overall concordance of genomic features
	Tumor model concordance of genetic drivers
	Consistency with TCGA drivers by cancer type
	Phylogenetic analysis of tumor/model clones show generally low divergence
	Divergence in two pancreatic adenocarcinoma driven by selection of distinct KRAS clones during model development
	Selection of an independent tumor in a bladder cancer model
	Conclusions
	Enhancing Oncology Research with ATCC's Advanced Models
	Meet the speaker
	Microphysiological systems program at ATCC®
	Supporting the HCMI since 2016
	Manufacturing and cell bank generation
	Targeting KRAS in pancreatic cancer organoids (PCOs)
	Assessing MRTX1133 as a selective KRAS-G12D inhibitor
	HCMI models in the ATCC® catalog
	HCMI portfolio model diversity
	HCMI portfolio clinical and demographic characteristics
	HCMI data aligns with patient genotypes
	HCMI model information resource
	Help us prioritize future HCMI model releases
	Resources to learn more about ATCC® and the HCMI
	Slide Number 56

