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Abstracts — Medical & Surgical — Part | (Internal Medicine Dept.)

Internal Medicine
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Hypertension and Vascular Research

Infectious Diseases

Pulmonary and Critical Care Medicine

Sleep Medicine

Allergy and Immunology

Senior Research Staff
Edward Zoratti, M.D.
Research Summary

Principal Investigator: Zoratti, Edward, M.D.
Inner City Asthma Consortium

The objectives of the Inner City Asthma Consortium are to implement a long range
scientific plan to reduce asthma severity and prevent asthma among inner city children
and to identify the mechanisms involved in the immunopathogenesis of asthma in these
populations. The specific objectives are to: 1) conduct clinical trials to evaluate the safety
and efficacy of promising immune based therapies in reducing asthma severity and
preventing disease onset in minority children residing in inner cities in the United States;
2) conduct research to delineate the underlying mechanisms of such therapies as an
integral part of the clinical trials undertaken by the Consortium; 3) conduct clinical
studies on the immunopathogenesis of asthma onset, progression and severity ; and 4)
develop and validate surrogate / biomarkers to measure disease stage, progression and
therapeutic effect.

Cardiology/Cardiovascular Research

Senior Research Staff



Ramesh Gupta, M.D.

Steven Keteyian, Ph.D.

David Lanfear, M.D.

Hani N. Sabbah, Ph.D., Director, Cardiovascular Research
Victor G. Sharov, M.D., Ph.D.

Albertas I. Undrovinas, Ph.D.

Research Summaries

Principal Investigator: Guerrero, Mayra, M.D.
Personalized Risk Information Services Manager (Subcontract) (NIH R01
HL096624-01)

With the Institute of Medicine's call for a more evidence-based, efficient, patient-centered
healthcare system, this study proposes to test the impact of a new mechanism for eliciting
informed consent from patients undergoing percutaneous coronary intervention (PCI) on
patients' comprehension of procedural risks/benefits and upon clinicians' use of effective
strategies to minimize the risk of bleeding at the time of PCI. Bleeding is the most
common, non-cardiac complication of PCI and is strongly associated with myocardial
infarction (heart attack), stroke, increased length of stay/costs and death. While important
adjunctive therapies exist to minimize the risk of bleeding, in current practice, these
therapies are most often applied to patients at low risk for bleeding and least often
applied to those at the highest risk - a risk-treatment paradox. Our proposal seeks to
clarify patients' risk of bleeding at the time of PCI so that these adjunctive therapies can
be most rationally applied to those at highest risk to support safer, more cost-effective,
patient-centered care. To accomplish this, the infrastructure of the informed consent
process at participating study centers will be transformed by deploying a novel, web-
based system - the personalized risk information services manager (PRISM) - that
generates individualized consent forms with estimates of risks and outcomes using
validated multivariable models from contemporary practice. Using a pre/post study
design at 6 institutions, supplemented with a case control matching methodology, the
impact of this new mechanism for eliciting informed consent from patients undergoing
PCI will be evaluated by explicitly testing whether PRISM: a) improves the quality of the
informed consent process, b) supports the more rational use of Bleeding Avoidance
Therapies among those at the highest risk for bleeding, ¢) decreases bleeding events at
the time, or within 1 month, of PCI and d) supports a more cost-effective model of PCI.
This project tests a paradigmatic shift in the practice of medicine that is directly aligned
with the strategic directions of the NHLBI to translate new knowledge into routine
clinical care. Given the unprecedented investment of NHLBI and the ARRA Stimulus
Package in supporting comparative effectiveness relT infrastructure, whether it can
improve patients;, experience with health care, lead to more rational medical decision-
making or whether it is even economically feasible to redesign healthcare delivery in this
direction. Towards this end, our team has developed the personalized risk information
services manager (PRISM; www.cardioscience.org; username: guest, password: guest),
an entirely new paradigm for delivering patient-specific outcomes projections at the
interface of patient care.3,4 A particularly compelling opportunity to test the impact of



evidence-based, patient-centered care is at the time of acquiring informed consent for
percutaneous coronary interventions (PCI). While >1,000,000 PCI procedures are
performed annually, and although multiple riskprediction models are available,5-10 these
models are never used to present patients with estimates of their risk for PCI
complications or to guide periprocedural management. A particularly important
opportunity to influence care at the time of PCI is management of bleeding risk. Bleeding
is common, morbid, and costly, occurring in 2-6% of patients undergoing PCR with wide
institutional variability. Major bleeding events also result in a 3-4 day increase in length
of stay,11 in turn increasing hospitalization costs by $6,000-8,000.12 Bleeding is also
associated with morbid events including non-fatal Ml, stroke, and death. Importantly,
peri-procedural bleeding risk is modifiable, as there are established bleeding avoidance
therapies (BATS) including effective anticoagulation treatments (e.g., bivalirudin),
vascular closure devices, and radial access techniques that can mitigate the risk.
However, these interventions can be costly, mandating a rational strategy to apply them
in higher risk patients, while avoiding them in patients at lower risk. In partnership with
the National Cardiovascular Data Registry(R) (NCDR(R)), our group developed and
validated a clinical risk model to estimate individual patient risk for post-PCI bleeding
using a large nationally representative database of >300,000 patients from >400
hospitals.13 To address this opportunity to improve the quality of informed consent, and
to realize the Institute of Medicine;s goal of delivering safer, more efficient, evidence-
based, patient-centered care, we will 1) implement PRISM-generated, individualized
informed consent documents at 6 high-volume PCI hospitals and 2) test its association
with the quality of informed consent. We will also examine the association of PRISM-
generated consents with 3) the use of BATSs in those with the greatest potential to benefit
(i.e. those at the highest risk for bleeding) Finally, we will integrate all of these goals by
formally assessing the cost-effectiveness of PCI after introducing PRISM into practice.

Principal Investigator: Lanfear, David, M.D.
Pharmocogenetics of the B-type Natriuretic Peptide Pathway (NIH 1K23HLO
85124)

The over all goal of this project is to generate predictors of the efficacy and toxicity of
intravenously administered recombinant BNP. Our approach is to systematically
evaluate genetic variants in candidate genes in the BNP pathway that are known to
mediate its effects or clearance. We will assess polymorphisms within these candidate
genes based on functional variants described in published literature, variants which are
judged to plausibly have functional consequences, as well as ‘tag’ variants with linkage
to other variants or haplotype blocks. We will then relate genotype and haplotype to both
pharmacokinetic parameters as well as clinical measures of response to therapy among
heart failure patients receiving exogenous BNP. As a step toward mechanistic
understanding we will also assess the association of sequence variants with expression
level of the candidate genes using real-time PCR, and protein quantity and localization
using immunohistochemistry, in target human tissue (kidney). In this fashion we will be
able to definitively identify functional, predictive variants in these genes and to develop
decision models for genetic based prediction of response to therapy in terms of both
efficacy and toxicity. This will not only enhance the current understanding of BNP



system biology, but the resulting tools will set the ground work for clinical validation,
leading to BNP therapy that can be optimally targeted to those with the highest likelihood
of favorable response while avoiding those with excess risk of adverse event.

Principal Investigator: Nour, Khaled, M.D.
Prospective Multicenter Imaging Study for Evaluation of Chest Pain (Subcontract)
(NIH RO1HL098237)

Prospective Multicenter Imaging Study for Evaluation of Chest Pain

Millions of Americans develop chest pain suggestive of coronary heart disease each year
and often require non-invasive diagnostic testing. However, currently available tests are
imprecise, robust evidence regarding optimal test choice is limited, and testing costs are
rising disproportionately. Further, the role of new technology such as coronary computed
tomographic angiography (CTA) is uncertain. In response, the "PROspective Multicenter
Imaging Study for Evaluation of Chest Pain (PROMISE)" Trial will test the hypothesis
that an initial ‘anatomic' testing strategy (using CTA) is clinically superior to usual care
or an initial 'functional’ stress testing strategy (using physician-selected stress imaging
(echocardiography or nuclear) or exercise electrocardiography)) in low-intermediate
coronary artery risk patients with chest pain, and will reduce the composite primary
endpoint of death, myocardial infarction, major peri-procedural complications and
hospitalization for unstable angina. This 150 site pragmatic trial will randomize 10,000
symptomatic patients with clinically determined, low-intermediate risk for CAD over 24
months. All subsequent diagnostic and therapeutic management will be based on the
latest clinical practice guideline recommendations and will be at the discretion of the
treating care team. Patients will be followed for up to 48 months (median 2.5 years). The
trial design is carefully constructed to ensure the broadest possible applicability of results
by incorporating the full spectrum of practice settings, caregiver specialties, and types of
tests which are immediately relevant to the clinical decisions needed to care for the vast
majority of chest pain patients nationwide. Projecting a 9% event rate in the functional
testing or usual care arm, enrollment of 5,000 patients in each testing arm will provide
90% power for detecting a 20% relative reduction in the composite primary endpoint.
Secondary endpoints include components of the primary endpoint as well as 1) medical
costs, resource utilization, cost effectiveness; 2) health related quality of life. This
proposal includes the lead Clinical Coordinating Center (CCC; Pamela S Douglas, Pl), a
Statistical and Data Coordinating Center (SDCC; Kerry L Lee, PI), an Economics and
Quality of Life (EQOL,; Daniel B Mark, P1), and a Diagnostic Test Core (Dx Core; Udo
Hoffmann, PI). This experienced multi-speciality team will deliver the integrated services
vital to PROMISE trial, including faculty and operational leadership, imaging and testing
expertise, site management, patient follow up, statistical analysis and data management.
Although costs of care are extremely important, only demonstration of clinical superiority
in real-world settings will change practice or justify use and reimbursement of a new
technology such as CTA. PROMISE, as the first large randomized comparison of two
diagnostic testing strategies for patients with suspected CAD, will provide the critical
evidence regarding clinical outcomes and costs of alternative approaches necessary to
shape clinical practice recommendations and health care policy in patients with chest pain
for years to come. PUBLIC HEALTH RELEVANCE: Project narrative The PROMISE



("PROspective Multicenter Imaging Study for Evaluation of Chest Pain) Trial is a 10,000
patient multicenter, randomized trial which will identify the best diagnostic approach for
people with chest pain and suspected heart disease. It will determine whether coronary
computed tomographic angiography (CTA) is superior to usual cardiac stress testing in
improving subsequent health outcomes and reducing medical costs for up to 4 years. By
determining the impact of diagnostic testing on patient health, PROMISE's results will
define care and shape health policy for the millions of symptomatic people referred for
stress testing each year, determine the value of stunning new technologic advances such
as CTA, and address rising health care costs.

Endocrinology & Metabolism
Senior Research Staff

Abraham Thomas, M.D., Division Head
Fred Whitehouse, M.D.

Research Summaries

Principal Investigator: Thomas, Abraham, M.D.
Prevention of Cardiovascular Disease in Diabetes Mellitus (NIH NO1-HC-95181)

The purpose of this program is to conduct a multicenter randomized trial assessing the
effect on macrovascular morbidity and mortality in persons with Type 2 diabetes mellitus
of the following pharmacologic strategies:

1. Intensive glycemic control using a non-insulin-resistance-lowering drug regimen
compared with conventional glycemic control using a non-insulin-resistance-
lowering drug regimen

2. Intensive glycemic control using an insulin-resistance-lowering drug regimen
compared with conventional glycemic control using a non-insulin-resistance-
lowering drug regimen

3. Intensive glycemic control using an insulin-resistance-lowering drug regimen
compared with intensive glycemic control using a non-insulin-resistance-lowering
drug regimen

4. Intensive compared with conventional levels of lipid and blood pressure control

Principal Investigator: Whitehouse, Fred, M.D.
Epidemiology of Diabetes Interventions and Complications (N01-DK-6-2203)

The Epidemiology of Diabetes Intervention and Complications (EDIC) is primarily an
epidemiologic investigation, especially for the study of macro vascular disease in IDDM,
and it also takes advantage of intention to treat analyses based on previous involvement
of the study population in the DCCT.



General Internal Medicine
Senior Research Staff

Scott Kaatz, D.O.
Eric Scher, M.D., Interim Chair
Keoki Williams, M.D.

Research Summaries

Principal Investigator: Williams, Keoki, M.D.
Pharmacogenomics of Inhaled Corticosteroid Responsiveness in Patients with
Asthma (NIH R01 A1079139)

Inhaled corticosteroids (ICS) are considered first-line therapy for the management and
control of patients with persistent asthma. Use of inhaled steroids has been associated
with reduced airway responsiveness, improved lung function, diminished symptoms, and
fewer exacerbations. However studies show considerable inter-subject variability in ICS
response with only 33 per cent to 50 per cent of patients demonstrating substantial
improvement in forced expiratory volume in 1 second (FEV1) following therapy. It has
also been estimated that corticosteroid resistance accounts for half of all asthma-related
health care costs. Therefore understanding the factors that contribute to corticosteroid
resistance is both clinical and economically important. African-American patients, in
particular, appear less likely to respond to corticosteroid therapy when compared with
white patients. However, it is not currently known whether this difference results from
genetic or environmental factors, or whether differences exist in inhaled steroid
responsiveness (i.e., the recommended route of therapy). This question is of particular
importance, since African-American patients suffer disproportionately from asthma-
related complications. To date there have been studies examining potential mechanisms
of corticosteroid responsiveness, but none have addressed inhaled corticosteroid
responsiveness, nor were these studies designed to identify potentially causative genetic
factors at a population-level. Therefore in this application we first plan to assess
differences in inhaled corticosteroid responsiveness (i.e., improvement in FEV1) between
African-American and white patients with asthma following 6 weeks of inhaled
beclomethasone diproprionate (BD) treatment. Second, we will seek to identify genetic
loci associated with ICS responsiveness in this cohort treated with BD for 6 weeks. The
diversity of our cohort is a distinct advantage, as it allows us to use both association
analysis and admixture mapping to jointly identify loci associated with steroid response.
Next, we will take advantage of our ability to assess ICS exposure and clinical outcomes
longitudinally in our patient population so as to assess for pharmacogenomic interactions
on asthma exacerbations (i.e., asthma-related emergency department visits, asthma-
related hospitalizations, and oral steroid bursts) in this same group. Lastly, we will
validate observed drug x gene interactions on asthma exacerbations in a separate, larger
cohort of patients with asthma. This latter group will also come from our screened asthma
population and will comprise those for whom we have both DNA and clinical data (i.e.,
historic ICS exposure measures and clinical outcomes). Therefore, in this application we



plan to identify a set of genetic polymorphisms associated with ICS responsiveness as
defined by both an improvement in pulmonary function and an alteration in exacerbation-
related clinical outcomes. PUBLIC HEALTH RELEVANCE: Inhaled corticosteroids
(ICS) are considered first-line treatment for persistent asthma, yet little is known about
the genetic factors that influence response to this therapy. This has particular importance
to African American patients who suffer disproportionately from asthma complications
and who may be less likely to respond to treatment. This study seeks to quantify response
to ICS therapy in African American and white patients, as well as use cutting-edge
genetic techniques to look for markers that predict treatment response. Knowledge gained
from this study may help clinicians select asthma treatments most likely to work for their
patients, as well as provide insight for future asthma therapeutics.

Principal Investigator: Williams, Keoki, M.D.
The Clinical Effectiveness of Pharmacy Adherence Information For Diabetes
Control (NIH 5R01DK064695-08)

Nonadherence to medications is common among patients with diabetes and contributes to
suboptimal control of glycemic and lipid plasma levels. Adherence is not routinely
measured in clinical practice because no valid, feasible methods have been readily
available. The lack of medication adherence information contributes to clinician failure to
identify and address patient nonadherence and to clinical inertia and poor health
outcomes. EXxisting electronic prescribing systems hold the potential to display
medication adherence information. We propose a 2-arm cluster-randomized trial to test
the effectiveness of providing PCPs with both adherence measurements and an adherence
clinic to improve adherence to diabetic and lipid-lowering drugs. This adherence clinic
will consist of a pharmacist and nurse trained in motivational interviewing (Ml)
techniques to improve adherence to medications. Adherence indices will be generated by
linking e-prescribing information with pharmacy data. The trial will be conducted among
1,436 patients with diabetes and poor blood glycemic and/or lipid control. Primary care
providers will be randomized to 1 of the following 2 study arms: 1) usual care--PCPs will
write prescriptions electronically but will not be provided patient adherence information
or Ml support; and 2) intervention--PCPs will be provided adherence information and
adherence prompts electronically plus physicians and patients will receive support from
an adherence clinic. Our intervention uses as theoretical behavioral framework elements
of the Chronic Care Model, Self-Determination Theory, and the Health Belief Model.
The study will use qualitative methods to guide intervention design and implementation
and will include both process evaluation and treatment fidelity measures. The
intervention will be tailored to patients’ adherence and goal levels. Outcomes will include
adherence to diabetes and lipid-lowering medications; cholesterol and glycated
hemoglobin plasma levels (primary outcome); patients and providers' acceptance and
satisfaction; and cardiovascular morbidity- mortality (exploratory outcome). The study
will also evaluate the cost effectiveness of the intervention. Patients will be followed for
36 months. Analyses will control for cluster randomization effects. The introduction of
sustainable medication adherence monitoring in clinical practice holds great potential to
improve health outcomes among patients with diabetes.



Principal Investigator: Williams, Keoki, M.D.
The EVE Asthma Genetics Consortium: Building Upon GWAS Gene Discovery

EVE is a consortium comprised of all U.S. investigators who have conducted genome-
wide association studies (GWAS) of Asthma and whose main objective is to combine
results of individual studies to increase the overall power to identify Asthma-
susceptibility loci. The consortium includes investigators at 10 U.S. institutions with
GWAS results for >30,000 individuals representing European American, African
American, U.S. Hispanic, and Mexican populations. As part of the initial goals of EVE,
investigators aim to dEVElop a common set of >1 million genotyped and imputed SNPs
to be tested for association with Asthma in this primary sample followed by association
statistics to be combined in a grand meta-analysis for Asthma gene discovery. In this GO
application, we propose four specific aims: 1) to replicate the most significant meta-
analysis results in >15,000 Asthma cases and controls of European American, African
American, and U.S. Hispanic ethnicities; 2) to resequence 5-10 genes associated with
Asthma in European Americans but not in African Americans or Hispanic cases and
controls (>1,500 individuals) to identify rare and common variants that are not well-
tagged by SNPs on the genotyping platforms; 3) to conduct additional meta-analyses in
the primary sample for Asthma associated phenotypes (e.g., measures of lung function,
total serum IgE), and to examine interactions with sex, tobacco smoke exposure in
infancy, and between genes; and 4) to dEVElop methods that combine data from
different types of study samples (case-control, trios, cohorts) for the meta-analyses
described in Aim 3, and integrate network and pathway analyses into our approaches for
gene discovery. Discovery of risk alleles for Asthma and its associated phenotypes could
significantly impact public health and health care delivery by allowing for population
screening to identify at-risk individuals who could be candidates for early intervention
(disease prEVERNtion) or for personalized therapeutics based on molecular pathology
rather than on symptomology (disease treatment). PUBLIC HEALTH RELEVANCE:
EVE is a consortium comprised of all U.S. investigators who have conducted genome-
wide association studies (GWAS) of Asthma and whose main objective is to combine
results of individual studies to increase the overall power to identify Asthma-
susceptibility loci. The consortium includes investigators at 10 U.S. institutions with
GWAS results for >30,000 individuals representing European American, African
American, U.S. Hispanic, and Mexican populations. In this application, we propose to
replicate the most significant GWAS results in >15,000 Asthma cases and controls of
European American, African American, and U.S. Hispanic ethnicities, resequence 5-10
genes associated with Asthma in European Americans but not in African Americans or
Hispanic cases and controls, to study additional Asthma-associated phenotypes and
examine interactions, and dEVElop methods to facilitate gene discovery. Discovery of
risk alleles for Asthma and its associated phenotypes could significantly impact public
health and health care delivery.

Hematology, Medical Oncology, Josephine Ford Cancer Center

Senior Research Staff



Robert Chapman, M.D., Division Head and Director, JFCC
Frederick Valeriote, Ph.D.

Research Summaries

Principal Investigator: Valeriote, Frederick, Ph.D.
Cynaophytes Anticancer Drug Discovery (NIH R01 CA100851-07)

The overall goal of this project is the discovery and development of new anticancer
agents with solid tumor selectivity from leads obtained from marine cyanobacteria. The
need for new anticancer drugs is significant given the paucity of agents active against the
major solid tumors of man. An underlying hypothesis of our screening strategy is that it
will generate drugs active against the major solid tumors (such as lung and colon), which
are not effectively treated at present. Marine cyanobacteria are abundant as both free-
living and symbiotic tropical organisms, and have a correspondingly rich and diverse
secondary metabolism. We propose to produce between 1000 and 1500 extracts per year
from field collected and cultured tropical marine microalgae, mainly cyanobacteria, with
a focus on those of low natural biomass or found in symbiosis with marine invertebrates,
such as sponges and tunicates and to characterize "super-producing” marine
cyanobacterial strains. Extracts will also be obtained from collections of tuft-forming
marine cyanobacteria and planktonic/thin slime forming marine cyanobacteria for culture
as well as cultured cyanobacteria isolated from invertebrate hosts under natural product-
eliciting conditions. We will use a unique in vitro disk diffusion assay to both identify
solid tumor selectivity in the extracts and to direct the isolation of putative anticancer
agent. Drug structure will be determined by using and developing innovative NMR pulse
sequences and integrating this with MS and other spectroscopic information. If necessary;
we will scale-up the culture or recollect selective species to provide sufficient drug to
advance to preclinical studies. The first step requires about 20 mg of drug and
incorporates information from in vitro concentration-survival clonogenic studies on a
solid tumor with pharmacokinetic information (serum and tumor drug levels). The drug is
first formulated for intravenous administration and an HPLC assay is developed to
monitor serum and tissue levels. The clonogenic/pharmacokinetic information is analyzed
to determine whether the more expensive in vivo therapeutic trial should be undertaken.
If positive, then an efficacy trial in tumor-bearing mice will be carried out in at least one
xenograft model. Therapeutically active drugs will be pursued outside of this application.

Principal Investigator: Valeriote, Frederick, Ph.D.
Novel Cytotoxic Products from Marine Sponges (NIH R0O1 CA047135-20)

The overall goal of this project is the discovery and development of new anticancer drugs
with solid tumor selectivity from leads obtained from collected and cultured marine
cyanobacteria and marine microalgae. The need for new and effective anticancer drugs is
critical given the paucity of ones active against the major solid tumors in people. Over the
course of this grant, 450 taxonomically diverse samples are proposed to be obtained as a
source of novel natural products. Micro-elicitation culture methods will be employed on a



set of these samples to thoroughly query their secondary metabolomes. Nine fractions
plus crude extract are produced from each organism for the anticancer screen (over 900
test samples per year). We employ a unique and novel disk diffusion assay to both
identify solid tumor selectivity in the initial extracts and also to direct the isolation of the
putative anticancer agent. The assay has been expanded to examine the 7 major solid
tumor types in vitro and then in vivo. We expect to both functionally and structurally
identify about 6 solid tumor selective compounds per year. While many of the leads will
be novel structures, some of the leads may be known compounds or analogues of known
compounds; however, very few of these latter compounds will have been evaluated for
anticancer activity either in vitro or in vivo. We expect to take all of our lead compounds
through a drug development paradigm so as to determine whether they have clinical
potential. The first step of drug development requires 15 mg of pure compound to
produce in vitro IC50 values and concentration-survival clonogenic studies; and, in vivo
maximum tolerated dose and pharmacokinetic information (plasma and tumor levels).
The drug is formulated for intravenous administration and an HPLC assay is developed to
monitor serum and tissue levels. We expect that all 6 of the yearly discovered in vitro
lead compounds will be examined in this pharmacologic phase. These data will be
analyzed to determine whether the more expensive efficacy trials in tumor-bearing mice
should be undertaken. We expect 3 drugs per year will go to therapeutic efficacy trial in
at least one xenograft model. Such a trial will likely require a further collection, culturing
or synthetic efforts to gain sufficient material, estimated at 50 - 200 mg. We expect to
find one compound per year that has efficacy in the xenograft models, and this lead
structure will be chemically explored through synthesis of simple analogs and synthetic
modification of the natural product. Therapeutically active drugs will be pursued further
in preclinical and clinical development outside of this application. PUBLIC HEALTH
RELEVANCE: Anticancer drug leads will be discovered, their structure determined and
developed both in tissue culture and animal models to a stage where they should be
attractive to either Biotech or Pharmaceutical companies to continue with their
development towards the clinic. Given the lack of effective anticancer drugs for the major
solid tumors, especially for metastatic disease, our leads can have a significant positive
impact on the cancer patient.

Hypertension and Vascular Research
Senior Research Staff

William Beierwaltes, Ph.D.

Oscar Carretero, M.D.

Jeffrey L. Garvin, Ph.D., Division Head
Pamela Harding, Ph.D.

Margot C. LaPointe, Ph.D.

Pablo A. Ortiz, Ph.D.

Nour-Eddine Rhaleb, Ph.D.

Edward Sheseley, Ph.D.
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Xiao-Ping Yang, M.D.
Research Summaries

Principal Investigator: Carretero, Oscar A., M.D.
Regulation of Renal Micro-circulation by the Connecting Tubule (NIH 1R01
HL088036-01A1)

In hypertension the pressure natriuresis set point is shifted to a higher pressure, due to an
increase in both renal vascular resistance and Na+ reabsorption. The afferent arterioles
(Af-Art) and efferent arterioles account for most renal vascular resistance; they control
glomerular filtration rate (GFR) and peritubular pressure, and consequently renal
function. Af-Art resistance is regulated by factors similar to those that control other
arterioles; in addition, the Af-Art is also controlled by tubuloglomerular feedback (TGF).
TGF operates via the macula densa, which senses increases in NaCl and sends a signal
that constricts the Af-Art. We have evidence that increasing NaCl delivery to the
connecting tubule (CNT) dilates the Af-Art, and that this dilatation can be blocked by
inhibitors of Na+ transport. We refer to the cross-talk between the CNT and Af-Art as
connecting tubule glomerular feedback (CTGF). Here we propose to study CTGF both in
vitro and in vivo to determine its physiological role and the mechanisms by which Na+
causes CTGF. We will also study the regulation of CTGF by nitric oxide (NO) and the
tubular renin-angiotensin system (RAS), since both NO synthase and renin and
angiotensinogen are expressed in the nephron. In vitro and in vivo we propose to test the
general hypothesis that Na+ reabsorption by the connecting tubule induces the release of
arachidonic acid metabolites that diffuse to and promote dilatation of the Af-Art (CTGF
response). Thus CTGF antagonizes vasoconstrictor stimuli such as TGF. The tubular
RAS potentiates CTGF by stimulating Na+ transport by the CNT, while NO blunts
CTGF by inhibiting this process. We will test this general hypothesis in four Aims. Aim |
will test whether an increase in Na+ reabsorption in the CNT causes an increase in
intracellular Ca++ via the Na+/ Ca++ exchanger, which results in Ca++-mediated
activation of phospholipases, release of arachidonic acid, and formation of eicosanoids
which diffuse to the Af-Art and cause dilatation. Aim 11 will test whether in vivo, CTGF
opposes the vasoconstrictor effect of TGF and whether in the absence of TGF, CTGF
causes Af-Art dilatation. Aim 111 will test whether NO produced by NOS 3 in the CNT
decreases CTGF by blocking Na+ transport by ENaC via activation of guanylyl cyclase,
increasing cGMP, activating cGMP-dependent protein kinase, and reducing CAMP. Aim
IV will test whether the tubular RAS via Ang Il and the AT1 receptor enhances CTGF
directly by acting on ENaC and indirectly by stimulating the release of O2- via NADPH
oxidase. This will be the first study to determine the role of the renal connecting tubule in
the regulation of afferent arteriole resistance and glomerular filtration rate. This is a novel
mechanism that will provide new insights on the regulation of renal function.

Principal Investigator: Carretero, Oscar A., M.D.
PPG: Vasoactive Autocoids in Blood Pressure Regulation (NIH P01 HL028982)
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This PPG was started in September, 1982. The central theme is "the study of the role of
vasoactive systems (autocrine, juxtacrine, paracrine and endocrine) in the regulation of
renal function and blood pressure (BP) and mediation of target organ damage". The
general hypothesis to be tested is that there is a balance between systems that promote
water and sodium retention, hypertension and target organ damage (Ang Il, COX-2
products and free radicals), and systems that antagonize these effects (kinins, NO, Ac-
SDKP and activation of the Ang Il type 2 receptor). Alterations of this balance in favor of
the former are responsible for the development of hypertension and target organ damage,
while alterations of this balance in favor of the latter have therapeutic effects. We will use
molecular, physiological, and pharmacological approaches to study vasoactive systems at
the subcellular, cellular, and isolated organ levels and in intact animals in both acute and
chronic models, including transgenic mice. In project 1 we will study whether a novel
peptide (Ac-SDKP) alters the balance between systems that promote and oppose target
organ damage in favor of the latter, thus preventing and regressing this process. In project
2 we will study whether the local effects of Ang Il in the heart are antagonized by
activation of the AT2 receptor, kinins and NO. In project 3 we will study whether COX-2
via EP1 and EP3 receptors promotes the development of cardiovascular disease and
whether this effect is antagonized by the PPAR receptor. In project 4 we will study the
regulation of renal microcirculation by the juxtaglomerular apparatus to see whether there
is an interplay between vasodepressor autacoids (NO, kinins and vasodilator eicosanoids)
and vasopressor systems (Ang 11, reactive oxygen species and cP450 vasoconstrictor
metabolites). In project 5 we will study whether NO produced by eNOS in the renal
tubules alters the water and sodium balance in favor of natriuresis and diuresis, thus
opposing hypertensive stimuli. Four core units (Administrative, Analytical and
Morphology, Mutant Mouse, Biostatistics) will support and facilitate the scientific efforts
of the investigators. Special expertise is centralized in the cores so that resources can be
used more efficiently. The Program Project provides integration of our efforts, continuing
collaboration and sharing of ideas and expertise; thus it accelerates acquisition of
knowledge on the pathogenesis of hypertension and target organ damage.

Principal Investigator: Garvin, Jeffrey L., Ph.D.
Blood Pressure Regulation: Novel Roles for the Kidney (NIH 1PO1HL090550-01A1)

This is a revised Program Project Grant, the central theme is that "endocrine, paracrine
and autoerine factors produced by the epithelial, vascular smooth muscle, endothelial and
interstitial cells play an important role in regulating salt and water excretion by the
kidney, and thus blood pressure, by altering renal hempdynamics, changing NaCl
reabsorption and mediating cross-talk between cells.” The central hypothesis to be tested
is that blood pressure regulation by the kidney occurs via integration of the actions of
prch and anti-hypertensive agents on nephron transport, renal vascular resistance, release
of renal hormones and cross-talk between epithelial and vascular cells. Defects in the
integration process and/or actions of pro- and anti-hypertensive agents lead to renal
dysfunction, salt retention and hypertension. This hypothesis will be tested in four
projects that break new ground in our understanding of how the kidney regulates blood
pressure. Project 1 will study whether increasing luminal flow in the thick ascending limb
stimulates nitric oxide (NO) production by NO synthase 3, the signaling cascades
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involved, the effects of flow-induced NO on NaCl reabsorption, and whether a defective
response to flow-stimulated NO production enhances sait retention and promotes salt-
sensitive hypertension. Project 2 will test whether NO inhibits thick ascending limb NaCl
reabsorption by activating cGMP-stimulated phosphodiesterase 2 (PDE2), reducing
CAMP, and thus decreasing Na/K/2ClI cotransport. It will also test in Dahl salt-sensitive
rats whether a reduction in NOinduced inhibition of NaCl reabsorption and hypertension
is caused by diminished PDE2 activity and enhanced cGMP degradation by
phosphodiesterase 5. Project 3 will test whether heme oxygenases in the macula densa
produce carbon monoxide (CO) and biliverdin, which act synergistically and in an
autocrine manner to inhibit tubuloglomeailar feedback. It will also test whether CO acts
by stimulating cGMP which inhibits Na/K/2ClI cotransport, and blocks ATP release and
biliverdin acts by decreasing superoxide, thereby increasing NO. Project 4 will test
whether increased extracellular Ca inhibits renin release by activating Ca sensing
receptors on juxtaglomerular cells which increases intracellular Ca and reduces cAMP
production by inhibiting adenylyl cyclase-V and stimulating phosphodiesterase 1. These
studies will be performed in vitro at the subcellular, cellular, and isolated tissue levels
and in vivo using both acute and chronic models, and genetically manipulated mice. The
four projects will be supported by three core units (Administrative, Molecular Biology
and Analytical, and Imaging) that will facilitate the scientific effort. The Program Project
Grant will provide integration of our efforts, continued collaboration and shared ideas
and expertise. Thus it will accelerate acquisition of knowledge of the novel mechanisms
by which the kidney regulates blood pressure, and may provide new targets for anti-
hypertensive drugs.

Principal Investigator: Herrera, Maria Marcella, Ph.D.
Role of the Kidneys in Hypertension: Paracrine Actions of NO in the Renal Medulla
(NIH 5F32DK081333-02)

Hypertension afflicts approximately 1/3 of the U.S. population. The kidney plays an
important role in the regulation of blood pressure through the regulation of extracellular
volume. Renal nitric oxide (NO) plays an important role in the regulation of extracellular
volume and thus blood pressure. Inhibition of renal NO production in general and in the
renal medulla specifically causes hypertension. The latter is due to changes in medullary
blood flow and nephron transport. In the renal medulla, NO dilates the vasa recta
pericytes to increase medullary blood flow. At least some of this NO comes from the
adjacent thick ascending limb of the loop of Henle (THAL). Free diffusion is assumed to
be the primary mechanism whereby NO leaves the THAL and enters the pericyte.
However we have recently shown that aquaporin-1 (AQP-1) transports NO across cell
membranes 4 times faster than free diffusion and that AQP-1-dependent NO transport is
required for endothelium-induced relaxation of thoracic aortas. Although THALSs
reabsorb no water, their basolateral membranes are water permeable. Our preliminary
data show that this is in part due to AQP-1, which is also expressed in the vasa recta. We
hypothesize that AQP-1 transports NO out of the THAL and into the vasa recta pericytes.
First, we will investigate whether AQP-1 transports NO out of the THAL by measuring
NO efflux from single, microperfused THALSs isolated from wild-type and AQP-1
knockout (-/-) mice using a NO-selective electrode. Second, we will investigate whether
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AQP-1 transports NO into vasa recta pericytes by measuring NO influx into single,
microperfused vasa recta isolated from wild-type and AQP-1 -/- mice using fluorescent
dye and fluorescent confocal microscopy. Third, we will investigate whether AQP-1-
dependent NO transport is involved in tubular vascular crosstalk between the THAL and
vasa recta pericytes by measuring the effect of stimulating NO production by the THAL
on NO influx into descending vasa recta from wild-type and AQP-1 -/- mice using a
single, isolated THAL with an adjacent descending vasa recta attached. Finally, we will
measure the effect of restoring AQP-1 expression by gene transfer technology
specifically in the THAL, vasa recta pericytes, or both on: 1. Efflux of NO out of the
THAL, 2. Influx of NO into the Vasa recta and 3) THAL-derived NO-dependent
relaxation of vasa recta. Data from this proposal will contribute to our understanding of
regulation of renal blood flow. Defects in AQP-1 - dependent NO transport from the
THAL to the DVR may play a role in the development of hypertension. Results from this
proposal may offer new targets for the development of pharmacological tools for the
treatment of hypertension.

Principal Investigator: Mendez, Mariela, Ph.D.
Molecular Mechanism of Renin Release, Role of Snares (NIH 5F32HL096346-02)

Renin is a rate-limiting enzyme in the formation of Angiotensin-Il and plays a dominant
role in the control of blood pressure. Abnormally enhanced circulating renin induces a
pathological increase in blood pressure, ultimately leading to cardiovascular dysfunction
and kidney disease. The kidney secretes most circulating renin. Renin is stored in
granules in kidney pre-glomerular juxtaglomerular (JG) cells and it secreted mainly after
stimulation of intracellular cAMP. Renin release from JG cells occurs by exocytosis,
however the mechanism and proteins involved in cAMP-stimulated renin release are not
known. In most cells, exocytosis is mediated by "soluble NSF attachment protein
receptors” (SNAREs).There are 3 essential SNARE proteins required to form a complex
that mediate exocytosis: one vesicle associated membrane protein (VAMP), one SNAP
and one syntaxin. The expression and function of SNAREs in juxtaglomerular cells have
not been studied. Our preliminary data suggest that VAMP-2, VAMP-3, syntaxin-4 and
SNAP-23 are expressed in primary cultures of mouse JG cells. Our main hypothesis is
that VAMP-2, syntaxin-4 and SNAP-23 form the essential SNARE complex that
mediates CAMP-stimulated renin release from juxtaglomerular cells. First, we will study
the localization of VAMP-2, syntaxin-4 and SNAP-23 in primary cultures of mouse JG
cells. Second, we will study their individual involvement on cAMP-stimulated renin
release by using a) clostridial toxins that specifically cleave and inactivate VAMP-2 and
SNAP-23; b) adenoviral-mediated short interfering RNA (SiRNA) c) adenoviral
expression of dominant negative truncated syntaxin-4 and SNAP-23. We will also
determine whether VAMP-2 physically interacts with syntaxin-4and SNAP-23 in JG cells
before and after stimulation of endogenous cAMP. PUBLIC HEALTH RELEVANCE:
Hypertension affects 29% of the adult population in the U.S. and is a major risk factor for
kidney and cardiovascular disease. In a large percentage of hypertensive patients plasma
renin is elevated. The proteins involved in renin exocytosis are not known. Identifying
the specific proteins required for renin exocytosis will increase our understanding of the
basic mechanism of renin release and will provide new targets for pharmacological
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intervention aimed at inhibiting the renin-angiotensin system. This would provide more
effective alternatives to current therapies for the treatment of High Blood Pressure,
making this area of basic research critical for future advances.

Principal Investigator: Rhaleb, Nour-Eddine, Ph.D.
Hypertension and Collagen: Effect of Ac-SDKP (NIH 2R01HL071806-05A1)

Hypertension is a major risk factor for .cardiovascular and renal diseases. Inflammation
and components of the extracellular matrix (EM) have a negative impact on the
physiology and function of end target organs such as the arteries, heart and kidneys in
hypertension. Blocking angiotensin-converting enzyme (ACE) decreases angiotensin 11
(Ang I1) and increases kinins, leading to decreased cardiovascular inflammation,
hypertrophy and collagen. ACE inhibitors (ACEi) increase plasma Ac-SDKP, a negative
regulator of cell proliferation present in plasma and tissue. In hypertension and heart
failure, Ac-SDKP prevents monocyte/macrophage infiltration and fibrosis in the aorta,
kidneys and left ventricle (LV). By virtue of its anti- fibrotic and anti-inflammatory
effects, Ac-SDKP was able to improve renal function in hypertension, diabetes and other
experimental models of renal diseases. However, the mechanism(s) or receptor(s)
involved in Ac- SDKP's cardiovascular and renal effects are not fully understood. We
hypothesize that Ac-SDKP exerts its anti-inflammatory and anti-fibrotic effects on the
cardiovascular and renal systems in hypertension via specific receptor(s) located on the
plasma membrane, contributing to end organ protection. In aim I we will identify and
characterize Ac-SDKP receptors using pharmacological tools [ IJHpp-Aca-SDKP,
5(6)FAM-SDKP and new analogues of Ac-SDKP), proteomic technology, and cloning
techniques. In aim Il we will 1) perform a more extensive examination of the structural
activity of Ac-SDKP in order to a) develop potent antagonists that lack partial agonistic
activity and b) improve the affinity of the radio-iodinated peptide; and 2) characterize the
Ac-SDKP receptor in fibroblasts and macrophages (rat and human), using [ I]-Hpp- Aca-
SDKP and newly developed antagonists; and 3) compare rat cardiac fibroblasts and
human cardiac fibroblasts for the inhibitory effect of Ac-SDKP or analogues on collagen
synthesis and proliferation. In aim we will study whether Ac-SDKP receptor activity
depends on mechanisms closely linked to the regulation of receptor internalization. In
aim IV We will determine 1) the effect of Ac-SDKP on the non-receptor tyrosine kinase
Src and HB-EGF on Ang Il and ET-1-stimulated transactivation of the EGFR; 2) whether
Ac-SDKP inhibits the effects of calcium ionophores or EGF on p42/44 MAPK and
collagen synthesis; 3) whether PLC, EGFR, cSrc, calmodulin kinase or IP3 inhibitors
attenuate MAPK activity and collagen synthesis to the same extent as Ac-SDKP in
response to Ang Il or ET-1; and 4) whether inhibition of MAP kinase activation by Ac-
SDKP is mediated by MAP kinase phosphatase-1, using selective inhibitors of
phosphatases and specific SIRNAs. This project will provide important new information
on the d the mechanism of action of Ac-SDKP. Consequently, it will identify another
component (Ac-SDKP) as part of the multiple mediators participating in the
cardioprotective effects of ACEi in hypertension.
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Infectious Disease
Senior Research Staff

Norman Markowitz, M.D.
Jose Vazquez, M.D.
Marcus Zervos, M.D., Division Head

Research Summaries

Principal Investigator: Markowitz, Norman, M.D.
CPCRA Clinical Trial Unit ACTG (U01A1069503-01)

The Division of Infectious Diseases at Henry Ford Hospital (HFH) was an original
CPCRA unit in 1989 and was refunded as a CPCRA Unit in 1994. The HFH unit has
extensive experience in conducting community-based clinical trials with excellent long-
term follow-up. As of 11/30/98, the HFH unit has enrolled 1,506 subjects in CPCRA
studies, with 7,392 clinic visits. In 25 percent of studies, the unit accrual exceeded 10
percent of total CPCRA enrollments. HFH ranks third in overall study accrual, fifth in
cost effectiveness, and in the top third for overall data quality among active CPCRA
units. In protocols that require long-term follow-up, there are no patients whose vital
status is unknown and only one patient with unknown diagnostic status. The Henry Ford
Health System (HFHS) serves a diverse population of HIV-infected persons in Detroit
and Southeastern Michigan. The HFH CPCRA unit serves an HIV-infected population
that is 86 percent male, 14 percent female, 55 percent black, 42 percent white, 2 percent
Hispanic and 24 percent injection drug users. Extensive efforts are being made to
increase outreach and protocol participation by under-served populations such as
minority women and injection drug users. All HIV positive persons in the HFHS receive
care under the auspices of the Division of Infectious Diseases (and CPCRA primary care
providers). This centralized structure with research protocols offered to all patients has
led to high levels of participation in clinical trials. The HFH Community Advisory Board
is integrated into all aspects of the HIV clinical care and research. HFH investigators
support the CPCRA serving on numerous committees and study teams. The local
physicians, nurses, CAB and patients all actively support the proposed scientific agenda
to evaluate the long-term virologic, immunologic and clinical impact of antiretroviral
therapies in diverse patient populations across the full spectrum of HIV disease. The HFH
unit is committed to enroll 42 patients into CPCRA 057 (PIP), 80 patients into CPCRA
058 (FIRST) and has aggressively enrolled patients into CPCRA 059 (IL-2). The HFH
CPCRA unit expects to enroll a minimum of 250 HIV-infected patients on study at any
given time throughout the course of this grant.

Principal Investigator: Markowitz, Norman, M.D.
Strategic Timing of Antiretroviral Therapy (START OR INSIGHT 101)

Recent data from epidemiological studies indicate that the risk of AIDS is graded and
persists even at levels of relatively preserved immune function. Moreover rates of serious

16



non-AlIDS diseases - cardiovascular, renal and hepatic disease and non-AIDS
malignancies - are lower at higher levels of immune function. Antiretroviral treatment
appears to reduce both AIDS-related and non-classically AIDS-related complications.
INSIGHT START 001 (Strategic Timing of AntiRetroviral Treatment) is an international
NIH-funded randomized trial to determine whether starting antiretroviral therapy earlier
than currently recommended in DHHS guidelines reduces HIV-associated morbidity and
mortality. Individuals are enrolled from over 22 countries in the Americas, Europe,
Middle East, and Australasia. Over 4000 individuals will be enrolled in START. The
entire study is expected o last about 6 years.

Principal Investigator: Zervos, Marcus, M.D.

Annual Estimates of Influenza Vaccine Effectiveness for Preventing Laboratory-
Confirmed Medically Attended Outcomes (Centers for Disease Control and
Prevention/DHHYS)

Influenza vaccination is the most effective means of preventing influenza virus infection
and its more severe complications, such as pneumonia. Due to the changing nature of the
influenza viruses, regular updating of vaccine components and annual vaccination are
necessary for continuing vaccine protection. Similarly, annual evaluation of vaccine
effectiveness is desirable to inform public health policy and advise vaccine
manufacturers. The “Annual Estimates of Influenza Vaccine Effectiveness for
Preventing Laboratory-confirmed Medically-attended Outcomes” (MFIVE) study
provides useful information regarding both the use and effectiveness of vaccine. This
observational study uses defined surveillance periods and laboratory-confirmation of
medically attended influenza-like illnesses to assess annual effectiveness of licensed
influenza vaccines in preventing medically-attended influenza, including influenza-
related complications. This following are the study objectives: (1) identification of
patient cohorts that are followed for outpatient health care contacts for acute respiratory
illness (ICD-9-CM 460-466) or pneumonia and influenza (ICD-9-CM 480-487), and
hospitalization for pneumonia and influenza (ICD-9-CM codes 480-487); (2) collection
of specimens from a subset of patients with ILI and laboratory processing of specimens
using viral culture and real-time PCR methods to confirm illnesses as influenza; (3)
determination and validation of influenza vaccination status of cohort members; and (4)
assessment of vaccine effectiveness through analyses are health care encounter data.
Study objectives will be carried out each year, over three years of influenza seasons
beginning in Fall 2008 with surveillance activities conducted within five HFHS primary
care ambulatory sites and at Henry Ford Hospital.

Pulmonary and Critical Care Medicine
Senior Research Staff
Michael Eichenhorn, M.D., Division Head

Paul Kvale, M.D.
Michael Simoff, M.D.
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Research Summaries

Principal Investigator: Kvale, Paul, M.D.
National Lung Screening Trial (NLST) (NIH/NCI NO1 CN25512)

Approximately 75 per cent of lung cancer patients present with advanced disease, for
which there is no effective cure. The best hope of lung cancer survival comes with early
stage diagnosis, which generally responds favorably to surgical resection. The National
Cancer Institute-sponsored NLST is investigating whether annual screening with low-
dose helical computed tomography (spiral CT) can reduce lung cancer mortality,
compared to annual chest x-ray, by leading to earlier stage detection. NLST was launched
in September 2002 and by February 2004 had completed its nationwide recruitment goal
of 50,000 high-risk study subjects. More than 30 study sites nation-wide are participating
in this study. With a recruitment goal of 3500, HFHS is one of the largest study centers in
the country. Study subjects receive an annual screening, half with spiral CT and half with
chest x-ray, for three consecutive years and will be followed up with annual monitoring
until 20009.

In 2003, Dr. Paul Kvale took over leadership as principal investigator of NLST at HFHS
from Dr. Raymond Demers. In 2003 at HFHS, 2675 individuals were recruited and 2534
individuals received their screening intervention. By the end of 2003, a total of 3395
subjects had been recruited into NLST at HFHS.

Large cohort studies such as NLST frequently generate secondary studies that contribute
consequential scientific information far beyond that intended by the primary study
hypothesis. In 2003, NLST was at a nascent stage, and not enough data had been
generated to initiate many ancillary studies. However, HFHS researchers were
developing ideas for a NIH RO1 proposal to investigate the application of artificial
intelligence to digital computed tomography images and improve accurate detection of
lung cancers. HFHS is making valuable contributions to NLST, which is expected to
produce definitive answers to important public health questions within the next 5 years.

Principal Investigator: Kvale, Paul, M.D.
Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial (NIH NO1-CN2-
5512)

The Prostate, Lung, Colorectal and Ovarian (PLCO) Cancer Screening Trial is a large
scale, randomized controlled trial to determine whether certain screening tests will reduce
the number of deaths from these cancers. PLCO is a multi-institutional clinical trial being
conducted at ten sites, geographically and demographically disparate, around the U.S.
This controlled trial is a Phase 111 trial conducting human subjects research. PLCO
enrolled 154,942 male and female participants. The PLCO participants are comparable to
the general United States population. Life style, dietary and risk factor information was
collected from participants. The intervention arm received for lung cancer, posterior-
anterior (PA) chest x-ray annually for four screens (except never smokers who received
three annual screens), flexible sigmoidoscopy (FSG) at enrollment and again at the fourth
or sixth annual screening interval depending on time of enrollment to screen for
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colorectal cancer. For prostate cancer, men received six annual prostate screens with
prostate-specific antigen (PSA) and four digital rectal exams (DRE). Women were
screened for ovarian cancer with CA-125 antigen for six annual screens and with
transvaginal ultrasound (TVU) for four annual screens. The usual care (control) arm
received regular health care from their primary care provider. Whole blood, sequential
serum samples and one plasma sample were collected from the intervention arm.
Aliquots from these samples are stored in the PLCO Biorepository through collaboration
with the Division of Cancer Epidemiology and Genetics (DCEG). The usual care arm
provided buccal cell DNA samples which are also stored in the PLCO Biorepository. The
PLCO Biorepository currently has over 2.9 million specimens that can be used for
etiologic and early marker studies. PLCO is collecting colo-rectal, ovarian, prostate and
lung tumor tissue from those participants who have developed cancer. Tissue microarrays
are then constructed. STUDY DESIGN The PLCO is a two-armed, randomized trial in
which more than 38,000 men were screened for lung, colorectal, and prostate cancers and
approximately 39,000 women were screened for lung, colorectal, and ovarian cancers.
Equal numbers of men and women participating as controls continue their usual medical
care practices. The eligible age range at entry was 55-74 years. Both screened and control
participants are to be followed for at least 13 years from randomization for cancer and
death ascertainment to determine if the screening regimen results in reduced disease-
specific mortality. Baseline information including demographic characteristics, known
risk factors for the cancers under study, and screening history were collected from all
participants. In addition, participants completed dietary, food frequency questionnaires
and subsequently a risk factor questionnaire that supplements the baseline data provided
at the time they enrolled. Blood samples collected at each screening visit were processed
into separate components and stored for future molecular analyses. Control participants
provided Buccal cell DNA. Participants in both the intervention and control arms
completed a dietary questionnaire. All participants also provide annual health status
information. Special efforts made to enhance the recruitment of minorities occurred at
several screening locations. One site in Detroit, MI focused efforts on increasing the
participation of African Americans. A site in Denver, CO hired Spanish speaking staff to
enhance the number of Hispanic Americans enrolled in PLCO. BIOREPOSITORY The
PLCO Biorepository contains approximately 2.9 million biologic specimens collected
during the six screening years. These samples include serum, plasma and buffy coat and
DNA samples. These specimens are an invaluable resource for cancer research. Some of
the characteristics that make the PLCO biospecimens uniquely valuable include: - Large
sample size allows statistical power - Specimens are collected prospectively, before
cancer diagnosis - Serial specimens are collected at each of the 6 annual screenings -
Detailed background and clinical data are available The PLCO Etiology and Early
Marker Studies (EEMS) component is an integral part of the PLCO Trial. The PLCO
EEMS has two main focuses: etiologic studies that investigate the environmental,
biochemical and genetic risk factors for cancer; and early detection studies that aim to
develop reproducible, diagnostics-ready biomarkers of early disease. The PLCO EEMS
directly addresses the following strategic priorities of the National Cancer Institute: -
Understand the causes and mechanisms of cancer - Improve early detection and
diagnosis.
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Sleep Medicine
Senior Research Staff

Christopher Drake, Ph.D.

David Hudgel, M.D., Division Head
Gary Richardson, M.D.

Timothy Roehrs, Ph.D.

Thomas Roth, Ph.D.

Research Summaries

Principal Investigator: Drake, Christopher, Ph.D.
Longitudinal Study of Predisposition and Life Events in Triggering Insomnia (NIH
R01 MH082785)

Most models of insomnia hypothesize an individual predisposition to the disorder along
with precipitating factors. Converging evidence suggests exposure to stressful life events
can precipitate insomnia. However, research has yet to identify a trait predisposition to
insomnia, or investigated the interaction of stress exposure with that predisposition. The
purpose of this study is to prospectively determine the importance of sleep reactivity (i.e.,
non-insomniac individuals who reliably exhibit sleep disruption in response to stress) for
the development of chronic insomnia following naturalistic exposure to stressful life
events. We have developed and validated a measure of sleep reactivity that in normal
individuals is predictive of 1) polysomnographic sleep disturbance in response to
laboratory stressors and 2) the prospective development of insomnia over a 13-month
follow-up period. It is hypothesized that normal sleeping individuals without a history of
insomnia who have a high premorbid sleep reactivity will be at greater risk (i.e.,
predisposed) to developing chronic insomnia following exposure to stressful life events
when compared to individuals with low sleep reactivity. Prospective data will be
collected from 2,200 individuals without insomnia regarding their experiences of
stressful life events and insomnia incidence during a 2-year assessment period. It is
hypothesized that these two factors will have a greater than additive effect in predicting
insomnia incidence (i.e., exposure X predisposition interaction). The predictive value of
laboratory measured sleep reactivity in predicting insomnia incidence will also be
determined in a randomly selected subset of individuals over a 4 year follow up period.
Identifying and following individuals who are likely to develop insomnia will allow the
study of phenotypic traits characteristic of insomnia prior to the development of the
disorder, improve our limited understanding of its temporal course and its association
with morbidity, help identify specific triggers and their impact in at-risk populations, and
permit efforts to be directed toward prevention rather than treatment. PUBLIC HEALTH
RELEVANCE: Insomnia is a sleep disorder hypothesized to be triggered by stress in
vulnerable individuals. The current proposal is a 2 year prospective study testing the
hypothesis that elevated "sleep reactivity" is a predisposing risk factor for the
development of chronic insomnia following exposure to stressful life events. Specifically,
we hypothesize an interaction between stress and the predisposition to insomnia whereby
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individuals with a predisposition will have a higher incidence of the disorder given stress
exposure compared to non-predisposed individuals.
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miRNAs and Epidermal Langerhans Cell Development and Function
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Dendritic cells (DCs), a heterogeneous population originating from hematopoietic stem
cells (HSCs) in the bone marrow (BM), are professional antigen-presenting cells that play
key roles in determining the balance between immunity and tolerance induction.
Langerhans cells (LCs) are skin-resident DCs that express the C-type lectin Langerin and
have a life cycle distinct from many other types of DCs. Even though LCs were first
described more than 100 years ago, their development and immunological functions still
remain enigmatic. MicroRNAs (miRNAS), a class of 21-25 nt single-stranded non-coding
small RNAs, are increasingly being recognized as important regulators of gene
expression through the inhibition of effective mRNA translation. The ribonuclease I11
enzyme Dicer is required for the processing of mature and functional miRNAs. Using
Cre-loxP tissue-specific Dicer deletion, our laboratory and others have reported that
deletion of miRNAs in HSCs significantly affects the development and function of
different immune cells. However, the role of miRNAs in the development of LCs is still
currently unknown. To test the roles of miRNAs in the development of LCs, we
generated a new mouse strain with tissue- specific disruption of Dicer in LCs using
Langerin-Cre. Surprisingly, mice with miRNAs-deficiency in LCs had significantly
reduced number of epidermal LCs and the expression of Langerin was significantly
reduced in miRNA-deficient LCs. Furthermore, LCs have a specific miRNA gene
expression profile compared to other immune cells. Thus, our central hypothesis is