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|. Introduction: Structural limitations of clinical studies

e Limited ability to establish causality
e Lack of control over treatment conditions
e Restricted evaluation of direct biological drug effects

e Difficulty defining the boundary between efficacy and toxicity



. Preclinical models: Cell line-derived xenograft (CDX)

Feature

Heterogeneity

TME Preservation

CDX (Cell-lines)

L

Transplant

Established human
tumor cell line

Take Rate

>90%

Establish Time

Days

Predictive Value

Cost

Low

Drug Screening

Fast

Biorender; Rudin et al. Nat Commun 2020

Metastasis Results from Preexisting Variant Cells

Within a Malignant Tumor

Abstract. Clones derived in vitro from a parent culture of murine malignant mela-
noma cells varied greatly in their ability to produce metastatic colonies in the lungs
upon intravenous inoculation into syngeneic mice. This suggesis that the parent tu-
mor is heterogeneous and that highly metastatic tumor cell variants preexist in the

parental population.

The question of why cancer cells me-
tastasize is one of the most important is-
sues in tumor biology. In human cancer
it is the process of metastasis, the forma-
tion of secondary tumor foci at distant
sites, that eventually defeats the efforts
of both surgeon and clinical oncologist.
In spite of the importance of this phe-
nomenon, little is known about the path-
ogenesis of metastatic foci or their rela-
tionship to the primary tumor. Studies
with transplantable tumors in rodents
have shown that both host factors and
properties of the tumor cells can contrib-
ute to the success or failure of the meta-
static process (/).

Earlier studies with the B16 melanoma
in syngeneic C57BL mice showed that
the majority of tumor cells injected intra-
venously die very rapidly in the circula-
tion, and only about 0.1 percent survive
and yield metastases (2). Further experi-
ments suggested that the survival of
these few tumor cells was not a random
occurrence, but was due to certain
unique properties of the surviving cells
(7). In this study, we wished to deter-

mine whether these unique metastatic
cells preexisted in the tumor cell popu-
lation, or whether they arose during me-
tastasis by a process of adaptation to lo-
cal environmental conditions. If highly
metastatic variant cells could be shown
to preexist in the parent population, this
would support the suggestion by Nowell
(¢) that tumor cell variants arise within
developing tumors, are subjected to host
selection pressures, and are responsible
for the emergence of new sublines with
increased malignant potential.

To distinguish between these possi-
bilities, we performed an experiment
similar in design to the classical fluctua-
tion test devised by Luria and Delbriick
to distinguish between selection and ad-
aptation in the origin of bacterial mutants
(5). In our study a cell suspension of the
B16 melanoma parent line was divided
into two parts. One portion was used to
inject syngeneic CSTBL/6 mice intra-
venously. The other portion was used to
produce clones, which were then also in-
jected intravenously into groups of
C57BL/6 mice (Fig. 1). Eighteen days af-

Fidler & Kripke, Science, 1977



Il. Preclinical models: CDX vs PDO vs PDX -
Comparative Analysis

Feature CDX (Cell-lines) PDO ’ﬁ PDX
— ® B &

= atnor el oo patin
Heterogeneity High High v/
TME Preservation Yes v
Take Rate >90% >85%
Establish Time Days 1-2 weeks
Predictive Value 87% Vv
Cost Low
Drug Screening Fast Fast




. Preclinical models: PDX enables evolutionary questions
impossible with other models

* Therapy-driven clonal selection
e Survival under genome-wide stress

* Temporal tracking of the same lineage
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. Preclinical models: What Is a Patient-Derived Xenograft
(PDX) Model?
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PDX directly transfers a patient’s tumor into mice, preserving native tumor biology



. Preclinical models: Immune Landscape and Tumor
Engraftment in NIG Mice
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Density

I1l. Model Fidelity and Clinical Concordance: Patient-
specific genetic patterns conserved in matched PDXs
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Strong CNA pattern conservation from patients through PDXs
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I1l. Model Fidelity and Clinical Concordance:
SCLC PDXs maintain patient tumor genomic landscape
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I1l. Model Fidelity and Clinical Concordance:
Preservation of CNA during serial passaging

Lung Cancer Cell lines PDX
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I1l. Model Fidelity and Clinical Concordance:
PDX effectively capture responses to oncology therapy
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Izumchenko et al., Ann Oncol, 2017



I1l. Model Fidelity and Clinical Concordance:
PDX recapitulates clinical responses of patients with SCLC
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IV. Translational Applications: for approved / near-approved
drugs

YEAR IN REVIEW

APPROVALS

IN LUNG CANCER TREATMENT

9

NEW APPROVALS

‘A milestone year defined by the rise of ADCs, precision therapies for rare mutations, and long-awaited breakthroughs in SCLC."

NSCLC

TELISOTUZUMAB VEDOTIN

Brand: Emrelis

First c-Met ADC for non-squamous NSCLC with high MET
overexpression. (Accelerated)

NSCLC - ADC

DATOPOTAMAB DERUXTECAN

Brand: Datroway®
TROP2-directed ADC for EGFR-mutated NSCLC after TKI & chemo
(Accelerated)

NSCLC

LONGERTINIB
Brand: Hernexeos®

Targeting rare HER2 (ERBB2) mutations in non-squamous NSCLC.

NSCLC

SEVABERTINIB

Accelerated approval for specific non-squamous NSCLC subtypes

»  AMIVANTAMAB SC (RYBREVANT FASPRO)

NSCLC

TALETRECTINIB

Brand: Ibtrozi

Next-gen ROS1 inhibitor. Effective in ROS1+ cases resistant to prior
therapies

NsCLC

SUNVOZERTINIB
Brand: Zegfrovy®
Specific TKI for EGFR exon 20 insertion mutations. (Accelerated)

scLe

LURBINECTEDIN + ATEZOLIZUMAB

Maintenance Therapy

for Ext tage SCLC after Boosting
10+Chemo outcomes

scLe

TARLATAMAB-DLLE

Brand: Imdelltra®

DLL3-targeting Bispecific. A major breakthrough for ES-SCLC.

NEW FORMULATION

Subcutaneous Injection. Improves patient convenience for EGFR ex20ins NSCLC.

Absolute counts/tumor

AMG 757, a Half-Life Extended, DLL3-Targeted Bispecific
T-Cell Engager, Shows High Potency and Sensitivity in

Preclinical Models of Small-Cell Lung Cancer o=
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IV. Translational Applications: Dissecting Chemoresistance
Biology in SCLC
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Lineage Plasticity as a Central Driver of Chemoresistance
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High NE
Low NE

v
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Redin et al., Trends in Cancer 2024

in SCLC
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Cisplatin treatment of SCLC-A PDX induces intratumoral
shifts toward SCLC-I
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Chemosensitive Relapse in Small Cell Lung Cancer
Proceeds through an EZH2-SLFN11 Axis

Eric E. Gardner,’? Benjamin H. Lok, > Valentina E. Schneeberger,? Patrice Desmeules,” Linde A. Miles,? Paige K. Amold,®
Andy Ni,® Inna Khodos,” Elisa de Stanchina,?’ Thuyen Nguyen,® Julien Sage,? John E. Campbell,® Scott Ribich,?
Natasha Rekhtman,* Afshin Dowlati,'® Pierre P. Massion,'' Charles M. Rudin,2'2:13* and John T. Poirier213.14.*

Cancer Cell, 2017
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IV. Translational Applications: Dissecting Chemoresistance
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Median FC (all guides)

Biology in SCLC

Schematic of the in vivo CRISPR screens using PDX models
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V. Challenges and Future Prospects :
Limitations for studies using PDX models
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V. Challenges and Future Prospects :
Introducing immune pressure into PDX models
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V. Challenges and Future Prospects :
Human Immune Reconstitution in CD34* Humanized Mice
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V. Challenges and Future Prospects : Can we compress
time without losing fidelity?

PDX1 PDX2 PDX3
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VI. Conclusion

 Why PDX matters
 PDX models overcomes the structural limitations of clinical studies
 PDX models maintain the patient's genomic and phenotypic landscape through passages
* PDX recapitulates actual clinical drug responses in patients with lung cancer

* Where we are
e PDX has become a critical translational platform supporting new therapies by revealing
tumor biology beyond efficacy endpoints
* PDX allows mechanistic dissection of complex resistance biology, including lineage
plasticity

* Where we are going
* The field is moving toward humanized PDX models for immuno-oncology

* Integrated organoid—PDX workflows will improve scalability and speed while preserving
clinical relevance and biological fidelity.
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