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Overview of Today’s Talk

Ø What is the NCI Patient-Derived Models Repository (PDMR) 
o What are the models and how are they made
o Data available with the models
o Requesting institutions and research studies models are requested for

Ø Advocacy Groups and Individuals Involved with the NCI PDMR

Ø Ways to Interact with the NCI PDMR
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What is the NCI Patient-Derived 
Models Repository (PDMR)?
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What is the NCI Patient-Derived Models Repository (PDMR)?
• A national repository of Patient-Derived Models (PDMs) that serve as a resource for academic discovery efforts and 

public-private partnerships for drug discovery. However, we are not a core facility that returns models back to clinicians
• Work with clinics and researchers to provide residual tumor tissue for patient-derived model development or deposit 

models developed in other laboratories to the NCI PDMR
• Develop models of cancer by implanting patient tumor tissue into host mice to grow patient-derived xenografts (PDXs) 

or grow the cells in an incubator as an organoid (PDOrg) or cell line (PDC) culture
• Characterize and Distribute these models to researchers around the world

NSG Host: NOD.Cg-
Prkdcscid Il2rgtm1Wjl/SzJ

PDX Tumor

PDOrgs

PDC
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NCI’s Patient-Derived Models Repository (PDMR)
Once a PDX tumor successfully grows in the first host 
mouse, the tumor can be resected and used for multiple 
research purposes:
• Implant into additional host mice to make more tumor 

for future use
• Stored for future distribution to researchers
• Sent for pathology assessment
• Sent for molecular profiling – Next Gen Sequencing
• Implant into host mice to be used for a preclinical drug 

study
PDOrg and PDC Cultures have a very similar process for 
expanding the cells and storing, distributing, and 
preclinical testing

Multiple Attempts to Make a Patient Derived Model
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Is a Model Made from Every Piece of Tumor Received?
• Unfortunately, no.  Not all tumor cells grow in the laboratory setting
• We calculate each cancer type’s “Take Rate” to ensure we focus on receiving more tissue from those 

cancers with lower take rates
o Take rate may be dependent of cancer type, cancer stage, current treatment status, or many other variables
o Many low take-rate histologies have been documented in the literature (e.g., prostate cancer)

Cancer Type 
(All stages)

# Tumor Samples 
Received

# Successful 
PDX Models

“Take Rate”

Colon Adenocarcinoma 193 134 70%

Lung adenocarcinoma 141 18 13%

Lung squamous cell 
carcinoma

74 34 50%

Pancreatic Adenocarcinoma 114 40 36%
Prostate Cancer 115 4 3%
Ovarian epithelial ca 80 30 38%



7

Characterizing Models for Researchers
• An important aspect of the NCI PDMR is to ensure models are fully characterized and go through 

extensive quality control (QC) before they are distributed to the research community.

https://pdmr.cancer.gov

Deidentified Patient and 
Model Development Data

https://pdmr.cancer.gov/
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Characterizing Models for Researchers

Model Growth Details and Histology Images of Models

Low Magnification High Magnification

https://pdmr.cancer.gov

https://pdmr.cancer.gov/
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Characterizing Models for Researchers

Sequencing Summary and Files: Whole Exome and RNASeq Analysis Available

https://pdmr.cancer.gov

https://pdmr.cancer.gov/
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Who Requests Models from the NCI PDMR

• Augusta Univ.
• Emory Univ.
• Baylor College of Medicine
• Cleveland Clinic Foundation 
• Fred Hutchinson Cancer Research 

Center
• Georgetown Univ.
• Johns Hopkins Univ.

• Massachusetts General Hospital
• Mayo Clinic
• Mount Sinai/Icahn
• MD Anderson Cancer Center
• Ohio State Univ.
• Oregon Health & Science 
• Penn State Univ.
• Thomas Jefferson Univ.

• Univ. Hospital Essen, Germany
• Univ. of California …
• Univ. of Michigan
• Univ. of Pennsylvania
• Univ. of Rochester
• Univ. of Texas
• Univ. of Utah, Huntsman 
• Univ. of Wisconsin

Academic/Non-for Profit (examples)

• Bristol Myers Squibb
• GlaxoSmithKline
• HB Therapeutics Inc.
• Ideaya Biosciences

• Melior Discovery Inc.
• Merrimack
• Orphagen

Pharmaceuticals 
• Poseida Therpeutics
• Thermo Fisher Scientific

• National Cancer Institute, NIH 
o Center for Cancer Research
o Laboratory of Cellular 

Oncology
o Pediatric Oncology Branch
o Thoracic & GI Oncology 

Branch

• NCI-Frederick/FNLCR
• National Center for Advancing 

Translational Sciences 
(NCATS)

• Argonne National Laboratory 
(DOE)

Commercial (examples) Government/Intramural (examples)
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Examples of Research Projects
• Basic Research

o Studies focused on understanding the basic biology behind oncogenesis
o Investigating mechanisms for resistance to therapies
o Studying mechanisms for metastasis
o Optimization of cell culture media for patient-derived model growth

• Biomarker Research and Discovery
o Select models with a specific mutation of interest that may predict a response to a targeted agent of 

combination of agents
o Identifying or confirm biomarkers that are associated with a specific disease type or whose expression 

changes in cells after treatment as a possible indication of therapeutic activity
o Identify protein complexes in specific diseases to provide evidence for rational treatment options

• Therapeutic Research and Discovery
o Test agents or novel combination of agents on models selected to match a future patient population to find 

translatable strategies that may benefit patients with these mutations
o Large scale drug screening using PDCs and PDOrgs to identify agents that synergize for drug activity and 

could be moved forward to a PDX study to support a future early phase clinical trial
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Example of Preclinical Studies in PDX Models

Division of Cancer Treatment & Diagnosis
Biological Testing Branch

Goal: Identify novel therapeutic combinations 
that work better than the individual single 
agents and move them forward to early phase 
clinical trials

Premise: An ongoing preclinical study using 
PDMR models of rare cancer to test a wide 
range of different chemotherapeutic agents

Histologies: Wide range of rare cancers such as 
soft tissue sarcomas, head and neck cancers, 
Merkel cell carcinoma, mesothelioma, 
neuroendocrine cancers

Key: Control Arm (no drug), VEGF inhib, EGFR inhib, Combination
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Advocacy Groups and 
Individuals Involved with 

the NCI PDMR
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Advocacy Groups/Individuals Involved with the NCI PDMR
• Finding champions within disease to share models to broader stage or provide tumor tissue samples 

for future model development.  Important point: Developing models takes time

• Active Collaborations – Sharing Models
o Cholangiocarcinoma Foundation: Deposited 10 Cholangiocarcinoma cell lines
o Dr. Eberhart, John Hopkins University: Deposited a Pediatric Low Grade Glioma cell line

• Active Collaborations – Developing New Models
o Team of transplant surgeons (UPMC) who work with patients with Pediatric Hepatoblastoma
o Two Head and Neck surgeons (JHU, OSU) who treat patients with rare sinonasal cancers such as sinonasal 

NUT carcinoma, esthesioneuroblastoma, glomangiopericytoma, maxillary sinus SCC, …

• Collaborations in Development
o Lobular Breast Cancer Alliance: Identifying clinicians to coordinate tissue acquisition with the NCI PDMR
o Fight CRC: Focus on early onset CRC.  
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Cholangiocarcinoma Foundation
• Dr. El-Bardeesy (Massachusetts General Hospital) deposited 10 cell lines to the NCI PDMR March 

2021. Provided confirmation of patient consent for research use of cells and details on the cell line 
models their lab had developed as part of their work with the Cholangiocarcinoma Foundation

• Process to re-establish models from a depositing laboratory, expand, and fully characterize the 
models (to match the characterization that is performed on the models developed for the NCI PDMR) 
can take several years.

• Of the 10 cell lines deposited
o Three are in the final stages of QC, awaiting full Next Gen sequencing prior to being made public
o Six are at various mid-level stages of QC including final expansion, testing for their ability to grow in host 

mice and Next Gen sequencing
o One line failed to grow

MGH ID: ICC8
PDMR ID: K38593-192-R-J1

Distribution PDC material Confirmed Growth in Host Mice
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JHU and OSU Sinonasal Surgeons
• Both surgeons also run laboratories with research focused on rare sinonasal cancers and contacted 

us due to the lack of available models for research
• Main focus is rare sinonasal cancers such as sinonasal NUT carcinoma, esthesioneuroblastoma, 

glomangiopericytoma, maxillary sinus SCC, and several others
o Disclaimer: All enrollments are delinked and deidentified so we cannot trace any enrollment back to a specific 

center. The NCI PDMR works with several clinics who provide tissue from patients with head and neck 
cancers, including sinonasal cancers.

• The NCI PDMR has several rare sinonasal, salivary, and head and neck cancers.  A key to that is 
identifying champions who can target enrolments for those cancers.

Sinonasal NUT carcinoma Sinonasal adenoid cystic ca HPV16+ adenosquamous ca
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Ways to Interact with the 
NCI PDMR
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Increasing the Numbers and Availability of 
Patient-Derived Models for Cancer Research

• Connecting Laboratory Scientists who have developed models with the NCI PDMR 
to make these models available to a broader community through the NCI PDMR (or 
other NCI-supported mechanism)

• Connecting Clinicians treating patients with cancer to the NCI PDMR to provide 
residual tissue from medically-indicated procedures for model development

• Important points
o Champions are needed
o Model development and QC takes time

o Well characterized models are incredibly important for research.  
§ The NCI PDMR provides deidentified patient history, including treatment history, and molecular 

characterization of the models available in a publicly accessible database so researchers can select 
models that best fit their research goals
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