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Host Susceptibility Branch

« Host susceptibility, a holistic term, encompasses the concept that
susceptibility to a complex disease is influenced by multiple host
(genetics, behavior, diet, life stage, etc.) and environmental
exposure factors (cold, heat, infectious agents, environmental
toxicants, etc.).

« The elucidation of the role of environmental toxicant exposure
in complex toxicity phenotypes and the range of biological
response in genetically diverse animal models is our primary focus.
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Host Susceptibility (HNV2E3)

1) Responsible for the planning and conduct of research using genetically
defined and/or genetically-engineered animal models to support hazard
identification,

2) Determine the range of biological responses to toxic agent exposure
based upon genetic variation and quantitative differences in toxicity,
and

3) Analyze and provide data and samples to be used to identify the mode
or mechanistic basis for action that is highly conserved between
species to aid risk assessment.

This effort provides the basis for multidisciplinary extramural and
intramural research partnerships with scientists investigating
environmental exposure to toxic agents and identification of the causally
related genes that are linked to the exposure using genetic models.
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NIEHS/NTP/HSB Scientific Staff

« Cunningham, M. (ADME; Carcinogenicity; Toxicology)

« French, JE (Carcinogenicity; GEMM, Genetics)

« Irwin, R (Adjunct; Toxicology, Toxicogenomics)

« Johnson, F (Genetics)

« Geneticist (in progress)

« Environmental Genomicist (vice Selkirk, J.)

« Pathologist (Adjunct; molecular pathology/toxicology)

« Stasiewicz, S (Program and Project Officer)
Consultants/Collaborators

« Dunnick, J (Cardiotoxicity; Cancer; Toxicology)

« Kissling, G. (Biostatistics)

« Kamel, F (Epidemiology)

« Bioinformaticist/Computation Biologist (search in progress)
« Computational Biology Facility: Grovenstein, J; Reter, R; Tyson, M)
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Public Discussions/Reviews

+ NTP BSC 13 June 2006

* Extramural Experts (Mouse Genomics), NIEHS 21July2006

* Intramural Research Scientists (Series-Meetings)

* NTP Retreat, RTP, 18-19 October 2006

* NTP BSC Concept Review, 1 December 2006

+ CTC, Braunschweig, Germany May 2007

* Tox Forum, Aspen, July 2007

+ SOT Workshop, Seattle, 18 March 2008

* NIH Guide & Federal Register RFI, 14 October 2007

* Joe Tomaszewski, NCI RAI, 30 November 2007

* Models - NIH RAID; NCI RAID; R03/X01, RO1, etc.
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NIH Guide & Federal Register RFI Host Susceptibility Initiative

between species;
humanize mouse

#1 Model #2 Toxicants #3 Pathways or #4Tools #5 Data
Limitations? Endpoints
25/25 24/25 18/25 16/25 17125
Genetic variation | Public health All systems & GWAS & eQTL, SNP & CNV
critical; uncertain | importance; EPA | path-ways can be | biomarker genotyping;
differences criteria pollutants -omics

model determines
analysis

(mouse-human

comparison)
#6 BMS/HTS #7 Functional #8 Research #9 Intellectual Suggestions
Assays validation Partnerships Property
19/25 15/25 10/25 12/25 3/25
HTS identify 15/25 Critical 7/10 - essential 3/12-no concem | Develop NTP
phenotypes & 3/10 - required 9/12 - specific Resource Centers
toxicants; ESC, more information | concerns 1)Bioinformatics/
MEFs; LBCLs; Statistical Analysis
Liver, Tissue 2)SNP Genotypi
specific stem cells ) enotyping

& Sequencing

(25 informative of 27 unique responses from different 21 institutions)

75 NTP

2FE National Toxicology Program

Host Susceptibility Initiative
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Genetic Variation and Host Susceptibility to Environmental Toxicants

Environmental Exposures

Complex Diseases:
Asthma, Cancer, Heart
Disease, etc.

Heterogeneous Humans *—»
or Isogenic or RIL Mice (Individual Genetic

& Epigenetic Variation)

Phenotype =[G+ E+ (GXE)] xT
« To predict potential population-level ranges of biological response to aid
across species extrapolation and risk characterization
To identify and functional characterize allelic variants of genes that are
associated with individual differences (mouse and human orthologs) in
response to toxicant exposure
To identify the genetic basis and MOA for toxicity and disease and to
correlate with human disease genes to aid extrapolation and prediction
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Research Projects
In Progress (Lead Scientists)
* ADME (Cunningham)
« Cardiotoxicity (Dunnick & French)
* Cancer (French)

* Biomolecular Screening (French, Tice & Cheung)
mouse LBCL and target tissue stem cells)

Nominations

* Benzene (Smith & Rappaport, UC-Berkeley)
« Cardiotoxins & Hepatotoxins) (Jacobson-Kram, .
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Table 1. NTP Host Susceptibility Initiative Aims and Milestones

Year | FY08 Year IIFY09 Year lll FY10 Year IV FY11YearV FY12  Effort

# (2-3 projects/yr)

# (46 projects/yr)

# (1-2 projects/yr

#a (Mouse-Human LBCL)

#5 (Planned
Milestones: EFFORT — #1: HSB Initiated : #2: RO3/X01 #3: RO1 Collaborations;
#4: BMS collaboration; #5 Positions vacated by retirement, resignation, or transfer to other research
units
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Questions/Discussion




