
Table 1:  Nutrients/phytochemicals of interest and putative biomarkers for bioavailability & bioactivity endpoints
	Nutrient
	Biomarker for bioavailability
	Molecules/Mechanism disturbed with deficiency
	Chronic Disease impact
	Biomarkers for chronic disease

	Calcium
	Ca levels
Ca kinetics

Bone mineral turnover
	PTH hormone levels
Loss of bone
	Osteoporosis
	Bone density
MicroCT (bone architecture)
* translational work in humans

	Iron
	Iron & levels of related molecules of the metabolic pathway  
	Ca homeostasis
Loss of bone
	Osteoporosis
Cancer
	Bone density

MicroCT (bone architecture)
Oxidative stress
*studies done in animals and translational work in humans

	Zinc
	Zinc levels
	Immune function
DNA integrity
	Infection susceptibility

Inflammation
Cancer
	Inflammatory markers/cytokines
Oxidative stress

DNA damage
*studies done in cell culture, animals and translation work in humans

	Vitamin D
	Vitamin D3 levels
	Ca homeostasis

Loss of bone
	Osteoporosis
	Bone density

MicroCT (bone architecture)
* translational work in humans

	Vitamin E
	Vitamin E & metabolite levels
	Oxidative stress
	Inflammation

Liver disorders

Cancer

Heart Disease
	Oxidative stress

Inflammation markers

Fatty liver

Oxidative stress
*studies done in animals and translational work in humans

	Folate
	C-14-folate & metabolites
Polymorphisms

Homocysteine

Methyl Pool
	Epigenetic alterations
Methylation changes

DNA damage
	Cancer
Heart Disease
NTD


	Homocysteine accumulation
Methyl-pool alterations

DNA damage

Increased cancer risk
*studies done in cells, animals and translational work in humans

	B12
	B12 levels
	Epigenetic alterations

Methylation changes

DNA damage
	Cancer

Heart Disease

Cognition


	Homocysteine accumulation

Methyl-pool alterations

DNA damage

Increased cancer risk
Memory tests

*studies done in cells, animals and translational work in humans

	Biotin
	Biotin levels

Biotinylation reactions
	Epigenetic alterations

DNA damage
	Cancer

Immune function

Bone health
	Epigenetic changes

DNA damage

	Soy isoflavones
	Isoflavone metabolite levels
	Estrogen metabolism

Anti-inflammatory perturbations
	Bone health

Cancer

Heart Disease
	Bone density

MicroCT (bone architecture)

Inflammatory markers
*studies done in animals and translational work in humans

	Green tea catechins
	Catechin levels
	Anti-inflammatory perturbations

Increased oxidative stress
	Heart Disease

Liver Disease

Obesity

Cancer

Cognition
	Inflammatory markers

Oxidative stress

Fatty liver

Cancer risk
Memory tests

*studies done in animals and translational work in humans

	Isothiocyanates
	Isothiocyanate & metabolite levels
	Epigenetic alterations

Altered detoxification

Oxidative stress
	Cancer
	Epigenetic changes

Detoxification pathways

Cancer risk/incidence

Oxidative stress
*studies done in cells, animals and translational work in humans


Table 2: Active and Planned Collaborative Studies

	Collaborative Studies
	Related Proposal Objective
	Participants

	Construction and testing of biokinetic models


	1.1. , 1.2. , 1.4., 2.4.
	CA-D, CA-B, CT, WA-P, 

	Analytical and separations chemistries


	1.1., 2.3.
	CA-D, CA-B, CT, WA-P, MA

	Development of novel technological approaches and their applications


	1.2. ,1,3,
	CA-D, CA-B, CT, WA-P

	Human  and animal metabolic studies
	1.1. , 1.2. , 1.3. , 1.4. , 2,4,
	CA-D, CA-B, CT, WA-P, OR, AR

	Epidemiological studies determining relationship among diet and bioactive food components and chronic disease risk
	2.1. , 2.2. , 2.4.
	AR, OR, CT, CA-D, CA-B, IN

	Epigenetic mechanisms 
	1.4. , 2.2.
	NE, OR, AR

	Bioactive food components and cancer prevention
	2.1. , 2.2. , 2.3
	NE, OR, AR, CT, CA-B

	Antioxidant, inflammatory and cell signal pathways as mechanisms for disease prevention
	2.3.
	AR, OR, CT, IN, ME

	Bioactive food components and bone health
	2.1. , 2.4. , 
	KA, IN, OK, AR


Table 3. Resources 

	Station
	PI
	Special Research Capability

	AR
	Thomson, Cynthia 
	Human clinical intervention trials, epidemiology, biomarker analysis (ELISA, HPLC), dietary and physical activity assessment, body composition assessment (BIA, DXA), genotyping (RT-PCR)

	AR
	Winzerling, Joy
	Molecular biology, spectrometry, biochemistry of iron metabolism in humans and other organisms

	CA-B
	Shane, Barry
	molecular biology, genomics, genetic variation, animal models, cellular and in vitro systems

	CA-D
	Clifford, Andrew
	chemistry, isotope modeling, metabolomics, vitamins and phytonutrients, bioinformatics, human studies, LC/MS

	CT
	Bruno, Richard
	Animal models, flavonoids, vitamin E vitamers and metabolites, oxidative stress, inflammation, human studies

	CT
	Koo, Sung
	Animal studies, flavonoids, lipid bioavailability and transport

	IN
	Weaver, Connie
	Human and animal studies, calcium balance and kinetic modeling, bone turnover, bone densitometry, and bone micro-CT, bioavailability, mineral analysis

	KS
	Medeiros, Denis
	Animal studies, iron and copper homeostasis

	MA
	Clydesdale, Fergus
	Food composition

	MA
	Decker, Eric
	Food composition, HPLC, GC-MS, LC-MS

	ME
	Camire, Mary-Ellen
	Food composition, Food technology, polyphenols

	NE
	Zempleni, Janos
	Biotinylation, epigenetics, chromatin, peptide and antibody synthesis, molecular biology, chromosomal damage, transgenic mouse models

	NM
	Bock, Ann
	Outreach, information technology

	OK
	Stoecker, Barbara
	Animal models, bone quality, zinc homeostasis, human studies

	OR
	Ho, Emily
	Molecular biology, epigenetics, signal transduction, chemoprevention studies in cell culture, animal models, and humans; mineral metabolism and gene regulation (humans)


Table 3.  Timeline for collaborative research productivity
	
	
Year
0
1
2
3
4
5

	Objective 1. Bioavailability

1. Absorption and metabolism

2. Modeling and model development

3. Genetics

4. Facile method development


	Continued development of techniques 


Simple calcium absorption method development


Vitamins (vitamin E, folate) and bioactive food components (carotenoids, flavonoids)


Vitamin B12 and folate in vitro models


In vivo models of calcium, vitamin B12, folate, vitamin E, and carotene


Mathematical model construction

Recruitment & screening


Bioinformatics of genotyping data
Interventions


In vivo isotopic studies



	Objective 2. Bioactivity

1. Iron status and bone

2. Lifestyle and environmental effects 

3. Chronic disease risk reduction

4. Epigenetics

5. Oxidative stress / inflammation


	Animal iron depletion-repletion studies


Animal genetic models


Postmenopausal women and adolescents


Data analysis of existing and new data sets (WHI, WHEL)


Human dietary / supplement intervention trials


Cancer survivors


Ethiopian women


Dietary measurement/validation

Diet-gene interaction analysis

Cell culture studies


Animal intervention studies


Human epidemiological association studies

In vitro compound screening


Animal feeding studies (bone, cancer, NAFLD)


Mechanisms of action

Human feeding trials (cancer, bone)

Dose-response studies (animal, human)



	Objective 3. Outreach
	e-Materials development and web-based dissemination




