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Mouse Models Used In Cancer Research 

• Patient-derived xenograft models

• Cell line-derived transplantation models

• Genetically engineered models
• Oncomice
• TSG KO
• Tissue-specific Cre-loxP*

• inactivate conditional TSG alleles
• activate conditional oncogenes

• * Tissue-specific expression of Cre-recombinase
achieved by crossbreeding with:
• Cre-transgenic mice
• Tamoxifen-inducible Cre-ERT transgenic
• Or by local administration of Cre-encoding lenti-

or adenoviruses

• Tamoxifen- or doxycycline-inducible gene 
expression

EMBO Mol Med, 2016; 9: 137-153 DOI: (10.15252/emmm.201606857) 



3

Uses of GEMM for Cancer Research

EMBO Mol Med, 2016; 9: 137-153, DOI: (10.15252/emmm.201606857) 
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Purpose:

• “To accelerate the pace at which mice with heritable malignancies 
that are accurate, reproducible models of human cancer are made 
available to the research community”

• To develop and validate mouse models with heritable 
malignancies that parallel human disease

• To make those models available easily and readily to the cancer 
research community 

The NCI Division of Cancer Biology 
Mouse Models of Human Cancers Consortium
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• RFA CA98-013 was issued in July 1998, with awards made September 1999.
• 18 U01 grants and 1 intramural project; 1 DOD-funded project was 

added.
• Eight organ sites were represented: breast, CNS, GI, hematopoietic, 

lung, ovary, prostate, and skin.
• Funding approximately $15M.

• Program was renewed in 2003 (RFA-CA04-002) and in 2008 (RFA-CA08-018), 
each time bringing in new investigators and models.

• Program ended officially in 2013.

Establishment of the Mouse Models of 
Human Cancers Consortium (MMHCC)
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MMHCC Involved Investigators from across the US

Founding Investigators
C Abate Shen
D Albertson
A Balmain
R Coffey

R DePinho
W Dove
J Green

N Greenberg
J Groden

T Hamilton
M Israel
T Jacks

R Kucherlapati
E Lee

D Medina
P Pandolfi
C Sawyers
K Shannon
T Van Dyke
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MMHCC Created a Community of Mouse Modelers through 
Collaborations across the US and Internationally

Japan

France

Canada
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Structure and Goals of the MMHCC:

MMHCC

Repository

Cancer Images

Database

eMICE

Website

Cancer Models

Database

MMHCC
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• Housed at NCI Frederick (FNLCR)
• Provided the community rapid 

access to newly generated mouse 
models.

• Designed to receive, quarantine, 
rederive, cryopreserve, produce, 
genotype and distribute reposited 
mouse strains.

• Although MMHCC ended in 2013, 
the mouse repository continues.

MMHCC Mouse Repository
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LASP serves as a comprehensive resource for FNLCR and NCI scientists performing animal-based pre-clinical research by providing
the highest level of animal care, by offering robust and cutting edge scientific support for animal studies, and by ensuring that all

Investigators’ animals are cared for and studied in a humane and highly professional manner (and in full accordance with
regulatory guidelines).

Slide borrowed from presentation by LASP Director, Dr. S. Jones, to FNLAC, October 2019

Laboratory Animal Sciences Program at FNLCR oversees the 
NCI Mouse Repository
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Mouse miRNA Embryonic Stem Cell Library

• KH2 (C57BL/6 x 129/Sv) mES cells conditionally express each known murine miRNA. 

• In genetically engineered mice, these lines will produce a tet-inducible, reversible system
• Clones controlled by tetracycline response element (TRE) or TRE-tight, which reduces 

leakiness and increases restricted expression
• All clones have a GFP fluorescent reporter

• 1. mES cell lines with mature microRNAs embedded in a miR30 precursor, designed to control 
the effect microRNA processing might have on overall expression
a) 509 mESC lines expressing the miR controlled by TRE-tight promoter.
b) 299 mESC lines expressing the major miR controlled by TRE promoter.

• 2. mES cell lines with mature microRNA species in their endogenous context (referred to as: 
Primary-miRNAs)
a) 261 mESC lines expressing the miR controlled by TRE-tight promoter.
b) 432 mESC lines expressing the miR controlled by TRE promoter.

• Distribution restricted to US, with nominal fee for ES cell line processing.



12https://frederick.cancer.gov/resources/repositories/nci-mouse-repository



13



14

Strains are unique to the NCI 
Mouse Repository and not 
available elsewhere!
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NCI Mouse Repository – Orders Shipped (2017 – 09/2021)
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NCI Mouse Repository: Orders Shipped Across the US and Internationally 
(Q4 2019 – Q3 2021)
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Frequently Requested Strains (09/2017 – 09/2021)

Common Strain Common Description

LSL-p53 R172H Point-mutant allele of Trp53, activated by Cre-mediated 
recombination. Functions as null mutation.

p16-luc Luciferase knockin mouse, faithfully reports expression of p16 (INK4a).

Ink4a/Arf null (B6) Targeted deletion of exons 2/3 of the INK4a/ARF locus, eliminating 
both p16 and p19.

Hi-Myc Express human c-Myc in mouse prostate uses the rat probasin
promoter. 

Brca2 floxed Conditional mutation in the endogenous Brca2 gene. LoxP sites 
surround exon 11. Creates same phenotype as Brca2-null mutation.

EGFR-L858R Cross with appropriate rtTA strain for inducible expression of EGFR 
L858R allele.

ED-L2/Cre Cre expression in epithelia of tongue, esophagus, forestomach.
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2019; 69:1549-63

Mouse model: 
B6.129S6-Tgfbr2tm1Hlm  (Tgfbr2 flox)
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2018; 25:3545-3553.e2

Mouse model: 
B6;CBA-Tg(tetO-EGFR*L858R)56Hev/Nci
(Tet-inducible EGFR-L858R)
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2021; 12:863 doi: 10.1038/s41467-021021160-0

Mouse models: 
B6.129S6-Tgfbr2tm1Hlm  (Tgfbr2 flox)
129S4-Trp53tm3Tyj/Nci (Trp53 LSL R270H)
B6;129-Gt(ROSA)26Sortm1(cre/Esr1)Tyj/Nci (ROSA-CreER)
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2019; 5:14

Mouse models: 

B6.Cg-Tg(Wap-Cre)11738Mam/Nci (Wap-Cre)

129S4-Trp53tm2Tyj/Nci (Trp53 LSL 172H)

B6;129-Gt(ROSA)26Sortm1(cre/Esr1)Tyj/Nci (ROSA-CreER)
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Mouse Models In Cancer Research Publications Since 2000

114

111

800

Genetically Engineered Mouse Models

Patient-Derived Mouse Models

Humanized Mouse Models

PubMed records
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Outreach for the NCI Mouse Repository 

General Efforts:

• DCB Public Website (Research Resources)

• DCB New Grantee Workshop

• NCI Resources for Investigators

• DCB social Media Platforms

• Annual AACR meetings

• Seminars given by LASP Director

Targeted Efforts:

• Oncology Models Forum
• Annual Meeting

• Quarterly Seminar Series

• International Society for Transgenic Technologies meetings (LASP)
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Summary:

• NCI Mouse Repository was developed as part of the MMHCC more than 20 years 
ago.

• NCI Mouse Repository accepts and provides validated mouse models to the 
research community at minimal cost (just shipping) domestically and 
internationally.

• With the exception of 2020, requests for mouse models are consistent from year 
to year.

• The repository is a valuable, unique resource of mouse models relevant to cancer 
research.
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Questions?

• Questions about deposition or acquisition of mouse strains or miRNA ESC cells

• MouseRepository@mail.nih.gov

• Information about the repository can be found:

• https://Frederick.cancer.gov/resources/repositories/nci-mouse-repository

• Questions about Division of Cancer Biology:

• https://www.cancer.gov/about-nci/organization/dcb

mailto:MouseRepository@mail.nih.gov
https://frederick.cancer.gov/resources/repositories/nci-mouse-repository
https://www.cancer.gov/about-nci/organization/dcb

