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There is a need for improved cancer models

 Traditional cell lines lack associated clinical data, matched 
normal tissue, and do not recapitulate the microenvironment 
of cancer
 Results in animal models do not always lead to breakthroughs 

in human studies
 It is unethical or impossible to perform many experiments in 

humans
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The Human Cancer Models Initiative (HCMI)

 HCMI is an international consortium founded by NCI, Cancer 
Research UK, Wellcome Sanger Institute, and the foundation 
Hubrecht Organoid Technology
 Over 800 patient-derived Next-Generation Cancer Models 

(NGCMs) have been generated
 Models have been generated from many cancer types, 

including rare and pediatric cancers
 337 models are available to the research community at ATCC, 

with more on the way
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Outline (1)

 How are models generated and quality controlled?

 What models are available?

 HCMI webpages & resources
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Outline (2)

 How are models generated and quality controlled?

 What models are available?

 HCMI webpages & resources
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Cancer Model Development Centers (CMDCs) generate 
models

Cancer Model 
Development Centers

 CMDCs include the Broad Institute, Cold Spring 
Harbor Laboratory, Stanford University, and Weill 
Cornell Medical College
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The Clinical Data Center (CDC) harmonizes & quality controls 
clinical data

Cancer Model 
Development Centers

Clinical Data 
Center

 Clinical data includes demographic information, 
therapeutic history, histological subtype, etc. 
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The Biospecimen Processing Center (BPC) processes 
patient tissue

Cancer Model 
Development Centers

Clinical Data 
Center

Samples Biospecimen 
Processing Center



9

Sequencing and other molecular characterization is 
performed at Genomic Characterization Centers (GCCs)

Cancer Model 
Development Centers

Clinical Data 
Center

Samples Biospecimen 
Processing Center Nucleic Acids

Genomic 
Characterization Centers

 150x WXS and 15x WGS performed on models, tumor 
& normal tissue

 120 million read RNA-seq performed on all models & 
tumors, and DNA methylation arrays on a subset
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Harmonized & QCed data are sent to the Genomic Data 
Commons (GDC)

Cancer Model 
Development Centers

Clinical Data 
Center
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Clinical Data Genomic
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Genomic
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Molecular
Data
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Models are sent to the ATCC for expansion & distribution
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Data (from GDC) and models (from ATCC) are available to the 
research community

 Proteomics data coming soon for some models
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Outline (3)

 How are models generated and quality controlled?

 What models are available?

 HCMI webpages & resources
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HCMI models by the numbers

 337 models are currently available from ATCC, with many more 
in the production queue
 Data from 664 models are available at the GDC
 Available models from 32 primary sites
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Available models by primary site

 Lung/Bronchus
 Ampulla of Vater
 Connective tissue
 Bone
 Endometrium
 Small intestine
 Extrahepatic bile 

duct
 Kidney
 Ovary
 Rectosigmoid 

junction

 Uterus
 Abdomen
 Gallbladder
 Intrahepatic bile 

duct
 Mouth
 Nasal cavity
 Oral cavity
 Thyroid gland
 Tongue
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Available models by cancer type

 Breast
 Endometrial
 Lung
 Ampulla of Vater
 Head & Neck
 Rhabdomyosarcoma

 Ewing’s sarcoma
 Ovarian
 Wilms tumor
 Intrahepatic bile duct
 Osteosarcoma
 Others!
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Available models by model type
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Available models by tissue type
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Outline (4)

 How are models generated and quality controlled?

 What models are available?

 HCMI webpages & resources
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HCMI Searchable Catalog
https://hcmi-searchable-catalog.nci.nih.gov 

https://hcmi-searchable-catalog.nci.nih.gov/
https://hcmi-searchable-catalog.nci.nih.gov/
https://hcmi-searchable-catalog.nci.nih.gov/
https://hcmi-searchable-catalog.nci.nih.gov/
https://hcmi-searchable-catalog.nci.nih.gov/
https://hcmi-searchable-catalog.nci.nih.gov/


21

Clinical and molecular data are integrated into search

 You can filter by:
 Primary site
 Cancer type
 Molecular data availability
 Altered genes
 Therapy history
 More!
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Model pages contain more details
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Model info & available molecular data
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Patient demographic & clinical information
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Somatic/clinical variants and histopathological markers are 
imported from GDC

 Full genomic data available at GDC via dbGaP
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Images of each model and links to external pages
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GDC Data Portal: HCMI Project Page
https://portal.gdc.cancer.gov/projects/HCMI-CMDC 

 Access controlled-access genomic data via dbGaP
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ATCC Storefront
https://www.atcc.org/cell-products/collections-and-projects/human-cancer-models-initiative 
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Model store page includes protocols, safety data sheet, etc.
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ATCC Unmanufactured Models Page
https://www.atcc.org/hcmi-input 
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ATCC Contacts

Dr. Abhay Andar
Lead Scientist

Dr. Carolina Lucchesi
Head, Microphysiological Systems

hcmi@atcc.org
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HCMI Presentations at AACR
 Patient-derived pediatric glioblastoma models provide key 

insights into IDH1-driven drug resistance
 Carolina Lucchesi
 Section 30, Board 7, #6171

 Transcriptomic and therapeutic insights from patient-
derived colorectal cancer organoids
 Carolina Lucchesi
 Section 1, Board 24, #5457

 Next-generation models to advance pediatric solid cancer 
treatments
 Rachana Agarwal
 Section 30, Board 2, #6166
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Coming soon in Nature…

A Compendium of Cancer Organoid Models for 
Diverse Cancer Types
Dina ElHarouni, Mushriq Al-Jazrawe, Seongmin Choi, Merve Dede, Toshinori Hinoue, Sean A. Misek, 
Heeju Noh, Luca Zanella, Yuen-Yi Tseng, Hayley E. Francies, Dennis Plenker, Cindy W. Kyi, Julyann 
Perez-Mayoral, Megan J. Stine, Eva Tonsing-Carter, Rachana Agarwal, Jean Claude Zenklusen, James 
M. Clinton, Jennifer M. Shelton, Timothy R. Chu, William F. Hooper, Xavi Loinaz, Paula Keskula, Jordan 
A. Lee, Peyton C. Kuhlers, Bahar Tercan, Sylvia F. Boj, Alessandro Vasciaveo, Lorenzo Tomassoni, 
James M. Crawford, Shawna Walsh, Claire Sinai, Sonam Bhatia, Priya Sridevi, Hardik Patel, Maria 
Antonietta Cerone, The HCMI Network, Kyle Ellrott, Calvin J. Kuo, Olivier Elemento, Semir Beyaz, 
Vincenzo Corbo, David L. Spector, Rameen Beroukhim, Martin L. Ferguson, Andrew D. Cherniack, 
Peter W. Laird, Nicolas Robine, Andrew McPherson, Katherine A. Hoadley, Mathew J. Garnett, David A. 
Tuveson, Andrea Califano, Paul T. Spellman, Keith L. Ligon, Daniela S. Gerhard, Louis M. Staudt, Jesse 
S. Boehm
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