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NCI’s Integrated Canine Data Commons: ICDC



Comparative Oncology

Comparative oncology: the study of 

naturally-occurring cancer in animals 

aimed at learning new information to better 

understand and manage cancer in 

humans.

Similarities and differences between 

species are informative. 

Most of our work involves pet dogs.

Naturally-occurring models complement 

experimental models.



Research Applications in Comparative Oncology

1. Treatment trials and studies to improve cancer 

management

2. Cancer prevention

• Causes of cancer

• Early detection and intervention

3. Cancer biology 
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Investigation of Novel Topoisomerase 1 Inhibitors

Yves Pommier

Mark Cushman      Mike Childress          “Atticus”

Data in ICDC: COTC0078, Preclinical 

comparison of three indenoisoquinoline 

candidates in tumor-bearing dogs; 

Accession ID 000005  

NCI - COTC



▪ Indenoisoquinolines

▪ Non-camptothecin TOP1 inhibitors

▪ Improved bioavailability

▪ Not subject to ABC transporter efflux

▪ Three drugs tested in dogs

▪ LMP400 (also in human trials)

▪ LMP776 (also in human trials)

▪ LMP744

▪ Goals: determine MTD, PK/PD, and anticancer activity in dogs 

with lymphoma 

Novel Topoisomerase 1 Inhibitors – Dog Study



Burton et al., Clin Cancer Res 2018

Novel Topoisomerase 1 Inhibitors – Dog Study



LMP744 Moved Into Human Trial: NCT03030417

Key Findings:

Favorable PK profile

While antitumor activity limited, patients had received a median of 5 

prior therapies

Prolonged cancer stabilization in 4 patients with colorectal cancer  

with prior progression on another TOP1 inhibitor (irinotecan)

Meeting Abstract: 2023 ASCO Annual Meeting



Research Applications in Comparative Oncology

1. Treatment trials and studies to improve cancer 

management

2. Cancer prevention – Examples in invasive urothelial 

carcinoma

• Causes of cancer

• Early detection and intervention

3. Cancer biology 



Canine Invasive Urothelial Carcinoma: Highly-Relevant 
Naturally-Occurring Model of Human Muscle Invasive 
Bladder Cancer

Age of Onset and Symptoms

Heterogeneity Sites and Frequency of Metastases (e.g. 50% Lung)

Cellular Features and Pathology 

High Grade Invasive

Knapp et al., Front Oncol 2020, 

Wong et al., Genome Biol 2023 

Case Numbers: 

25-30,000 

humans 

40-60,000 dogs

Molecular 

Subtypes

Treatment 

Response 



Reducing the Risk of Bladder Cancer

Knapp et al., ILAR 

2014; Smith et al., Vet 

Comp Onc 2022; 

Braman et al., Vet 

Comp Onc 2024

Humans
Dogs



Risk Factors for Bladder Cancer – Additional Factor 
in Dogs  - Exposure to Marsh

Higher risk in Scottish Terriers living within a mile of a marsh,

OR 21.2, 95% CI 3.6-123.7; P=0.001

Knapp et al., Vet J 2024



Early Detection and Early Intervention Research

Unique opportunities in bladder cancer prevention 

research in dogs

Knapp et al., ILAR J 2014



Early Detection and Early Intervention of Bladder 
Cancer in Scottish Terriers

• 120 Scottish Terriers, ≥ 6 yrs old

• Screen: 6-month intervals X 3 yrs, US + UA

• Cystoscopy and biopsy if positive screen test(s)

• Deracoxib intervention trial

Dhawan et al., Front Oncol 2022



Key Findings Included: 

1. Cancer can be found early through screening: biopsy 
confirmed cancer in 40 dogs with no clinical signs. 

2. Early treatment makes a difference: 42% remission rate and 
median PFI 304 days with conservative oral therapy. 

3. Living in a household with cigarette smokers or detection of 
cotinine in the dog’s urine significantly increased cancer risk.

4. Marked differences in genes and pathways between cancer 
detected early and late. 

Knapp et al., Vet J 2024



Dhawan et al., Front Oncol 2022, Sommer et al., Bladder Cancer 2021 

Differences In Genes and Pathways Between 
Cancer Detected Early and Late

RNA-seq Data Submitted to ICDC, UBC03

Comparison Data in ICDC UBC02, Accession number 000005



NCI Support for Comparative Oncology Research

1. Intramural research including the NCI’s Comparative 

Oncology Program and the COTC

2. Investigator-initiated research across grant programs 

and supplement grants

3. Integrated Canine Data Commons (ICDC)

4.PRECINCT



ICDC



Cancer Defined by Organ and Cancer Defined by 
Mutation Profile



21

ICDC – Cancer Defined by Organ, e.g. Invasive 
Urinary Bladder Cancer



Mining UBC Data in ICDC

Example: cTULIP: application of a human-based RNA-seq 

primary tumor classification tool for cross-species primary 

tumor classification in canine. Long J, et al.  Front Oncol 

2023;13:1216892. PMID: 37546395

Example: Unbiased discovery of cancer pathways and 

therapeutics using Pathway Ensemble Tool and Benchmark. 

Wang L, et al. Nat Commun 2024;15:7288. PMID: 39179644



ICDC – Cancer Defined by Gene Signature, 
e.g. BRAFV595E Associated Cancer



UBC01 – Antitumor Activity and Molecular Effects of 
Vemurafenib in Dogs with BRAF-mutant Bladder Cancer

Rossman et al., Mol Cancer Ther 2021

Good initial antitumor activity (38% 

remission rate) followed by acquired 

resistance mimicked that in humans

Defined pharmacokinetic and 

pharmacodynamic effects

Genomic effects in responding and resistant 

tumors

ICDC UBC01



Gene Expression Changes With Vemurafenib (Vem)

Classical MAPK

Stress-JNK

PI3K/AKT/mTOR

Genes involved in 

Vem resistance

Genes involved in enhanced 

immune response

Rossman et al., Mol Cancer Ther 2021

ICDC UBC01



UBC01 – Data in ICDC

Please use ICDC data and add data to the Commons!

ICDC UBC01



PRECINCT – U01 Grant Supported Canine Immunotherapy 
Trials and Coordinating Center 

https://www.precinctnetwork.org

Grants awarded in 2017 and 2022,

10 studies supported to date



Looking to the Future of ICDC

Add more studies and data to ICDC

Model validation   → use of the models

Motivate the scientific community to make more use of the data

Conduct and publicize high-impact studies

Reach out to disease-focused groups and others

Consider incentivizing use



Thank You For Your Interest!

Werling Comparative Oncology Research Center

The “Purdue Team” in Comparative Oncology
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