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I. Introduction: Structural limitations of clinical studies

• Limited ability to establish causality

• Lack of control over treatment conditions

• Restricted evaluation of direct biological drug effects

• Difficulty defining the boundary between efficacy and toxicity



Feature CDX (Cell-lines) PDO PDX

Heterogeneity Low High ✓ High ✓

TME Preservation No Limited Yes ✓

Take Rate >90% >85% 40-80%

Establish Time Days 1-2 weeks 3-6 months

Predictive Value 30-40% 70-80% 87% ✓

Cost Low Medium High

Drug Screening Fast Fast ✓ Slow

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

Biorender; Rudin et al. Nat Commun 2020 Fidler & Kripke, Science, 1977
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II. Preclinical models: CDX vs PDO vs PDX - 
 Comparative Analysis

           Illustrated by Biorender; Rudin et al. Nat Commun 2020



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

• Therapy-driven clonal selection 

• Survival under genome-wide stress 

• Temporal tracking of the same lineage

Illustrated by ChatGPT



II. Preclinical models: What Is a Patient-Derived Xenograft 
(PDX) Model? 

PDX directly transfers a patient’s tumor into mice, preserving native tumor biology



혈액 내 림프구 분석 결과(FACS)

II. Preclinical models: Immune Landscape and Tumor 
Engraftment in NIG Mice
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III. Model Fidelity and Clinical Concordance: Patient-
specific genetic patterns conserved in matched PDXs 

Strong CNA pattern conservation from patients through PDXs
Woo X, et al. Nature genetics, 2021



III. Model Fidelity and Clinical Concordance: 
SCLC PDXs maintain patient tumor genomic landscape

Drapkin et al., Cancer Discov, 2018



Ben-David et al, Nature Genetics , 2017

III. Model Fidelity and Clinical Concordance: 
Preservation of CNA during serial passaging

Lung Cancer Cell lines PDX

PDX Models Preserve Stable Truncal and CNA Architecture



NSCLC patient–derived PDX models recapitulate clinical drug responses with 
89% concordance

III. Model Fidelity and Clinical Concordance: 
PDX effectively capture responses to oncology therapy

Izumchenko et al., Ann Oncol, 2017

Complete response

Short-term PR



III. Model Fidelity and Clinical Concordance: 
PDX recapitulates clinical responses of patients with SCLC

Drapkin et al Cancer Discovery 2018



IV. Translational Applications: for approved / near-approved 
drugs

Clin Cancer Res 2021



EGFRexon20ins insNPH EGFRwt

Cell discovery 2022



IV. Translational Applications: Dissecting Chemoresistance 
Biology in SCLC

Adapted from Choudhuri, et al. Cancer Discov. 2024

• Extensive stage at diagnosis

• Small biopsy

• Limited re-biopsy opportunity



Lineage Plasticity as a Central Driver of Chemoresistance 
in SCLC

Redin et al., Trends in Cancer 2024 Gay CM et al., Cancer Cell 2021



Cisplatin treatment of SCLC-A PDX induces intratumoral 
shifts toward SCLC-I

Gay CM et al., Cancer Cell 2021

PDX1 – SC53

PDX2 – SC68



Cancer Cell, 2017



IV. Translational Applications: Dissecting Chemoresistance 
Biology in SCLC

Unpublished data

Schematic of the in vivo CRISPR screens using PDX models



V. Challenges and Future Prospects : 
Limitations for studies using PDX models

항목 PDX PDO

구축시간 2-6개월 2-4주

비용 높음 (마우스·유지비) 낮음 (배양액·배지)

미세환경
Human stromal→ mouse 
stromal

스토로마 없음 (co-culture로 보완)

면역환경 없음 (면역결핍 마우스) 없음 (humanized 필요)



V. Challenges and Future Prospects :                 
Introducing immune pressure into PDX models

Park et al., Transplant Proc. 2024



V. Challenges and Future Prospects : 
Human Immune Reconstitution in CD34⁺ Humanized Mice



V. Challenges and Future Prospects : Can we compress 
time without losing fidelity?

Hu et al., Nature Comm, 2021

Two-step organoid → PDX validation workflow



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
• 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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