2007 Annual Report

MAKING A DIFFERENCE

%2,
LLl
%)
<
LLi
L2
(&
(@]
=
<
el
L
o
O
O
O
<
(aa]
O
—







February 1, 2008

The Honorable Charlie Crist, Governor

The Honorable Ken Pruitt, Senate President

The Honorable Marco Rubio, House Speaker

Surgeon General Ana M. Viamonte Ros, M.D., M.PH., Florida Department of Health

Dear Governor Crist, President Pruitt, Speaker Rubio, and Surgeon General Viamonte Ros:

On behalf of the Biomedical Research Advisory Council, | am pleased to present the 2007 James and Esther King
Biomedical Research Program Annual Report.

In keeping with section 215.5602, Florida Statutes, this report accounts for the use of $9 million invested by the
state during this year and documents the most immediately tangible grantee accomplishments-new publications
and additional related research funding.

Our report also describes the careful peer review and grants management processes we have put in place to
ensure good stewardship of the funds entrusted and provides a briefing on Florida’s most recent share of federal
funding for biomedical research.

In this year's report we highlight the scientific accomplishments of our sponsored researchers from the perspective
of the tobacco-related behaviors and diseases that are the focus of their work.  Making significant advances in
preventing, diagnosing, freating, and curing tobacco-related diseases is a longterm undertaking.  While it is
imporfant fo maintain realistic expectations for the pace at which measurable progress can be made, we are proud
fo feature some outstanding Florida researchers, particularly the rising generation of young investigators, who are
producing notable scientific discoveries and promising new freatments for many diseases with this critical funding.

These are challenging financial times, and we know you have had to make many hard decisions that call for
sacrifices in worthwhile programs.  Ongoing investments in and support for biomedical research helps to lay the

foundation for a better Florida - for a healthier population and for economic development.

Using the resources you have provided for this purpose, we gratefully remain committed fo devoting our best efforts
to building and operating a model biomedical research program in the state of Florida.

Sincerely,

Richard J. Bookman, Ph.D.
Chair, Florida Biomedical Research Advisory Council



The report does not necessarily reflect the opinions of the Florida Department of Health or its staff. and
any recommendations contained within are those of the Program’s Advisory Council.

For more information or to request additional copies of this report, please contact Florida Biomedical
Research Programs in the Office of Public Health Research, (850) 245-4585. To download a copy
of this and prior years’ reports, go to www.floridabiomed.com.
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remains

the leading
actual cause
of death

in the
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Executive Summary

Ten years after Florida led the nation in
negotiating its $11.3 billion setlement with the
tobacco industry, the state is still faced with more
than $6 billion per year in ongoing healthcare
costs related to tobacco use.  According to the
National Institutes of Health, tobacco use is a
maijor public health hazard with harmful effects to
every organ in the body. It remains the leading
preventable cause of death nationwide. The
Jomes & Esther King Biomedical Research
Program represents Florida’s challenge to all
qualified researchers in the stafe to accelerate
progress toward the prevention, diagnosis,
treatment, and cure of tobacco-related disease.

The Program held its sixth annual grant
competition in 2007, receiving 55 proposals from
Florida researchers at 12 different institutions.
The Biomedical Research Advisory Council
considered the independent peer review
results of these proposals and formed their
recommendations for awards based on the goals
provided in section 215.5602, Florida Statutes,
with a focus on scientific merit.  The State
Surgeon General offered 24 Program awards
and on July 1, 2007, investigators launched
research projects at 10 different Florida
institutions.  This brought the tofal number of peer-
reviewed, competitively awarded research grants
to 120 since 2001.

The portfolio of active grants is diverse. A num-
ber of projects seek to prevent tobacco-related
disease by focusing on smoking behavior.
Many others target the effects of tobacco use—
cancer, cardiovascular disease, stroke, and
pulmonary disease. Some of these grants are
maintaining funding for Florida investigators
whose tobacco-related projects were highly
rated in national competitions yet not selected for
federal funding due to budget constraints.
Others are helping collaborative research teams
compete more successfully for larger, multiyear
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At a time when competition
for federal research funding has intensified,
many awards are helping new investigators
establish their tobacco-related research at
Florida institutions.

national awards.

In the last year, James & Esther King awardees
have documented their research findings in 57
publications in major scientific journals.  They
have given 105 presentations regarding their
progress and have aftracted more than
$14,000,000 in external funding. Sponsored
projects provided focused research opportunities
for 97 pre-doctoral or postdoctoral students
around the sfate on a nearly fulltime basis.
Earlier Program investments in partnerships
between academic researchers and small
businesses confinued to pay off, as four
commercial projects thrived with more than $2
million in further external funding.

To ensure accountability for the use of public
funds, Program staff monitored scientific progress
against the research aims of all active grants and
conducted site visits to 21 grantees. The Program
renewed 25 of 26 multiyear grants based on
performance; one was conditionally renewed.
Thirteen awardees requested no-cost extensions,
and the Program granted ten based on the merits
of each case. Eighteen projects concluded
during 2007. The Office of Public Health
Research collected unspent funds from these
grantees and returned them to the Biomedical
Research Trust Fund.

The Program faces ambitious goals.  To meet
them, it offers vital funding to new and
experienced researchers throughout Florida with
the most promising projects. It is making a
difference in the fight against the effects of
tfobacco use in Florida by accelerating progress
in preventing, diagnosing, freating, and curing
tobacco-related diseases.

James and Esther King



Program Vision and Goals

August 2007 marked the 10-year anniversary
of Florida’s legal sefllement with tobacco
companies and the establishment of the Lawton
Chiles Endowment Fund, a struggle spearheaded
by former Governor Chiles.  The setflement came
after Florida's leadership in the tobacco litigation
Florida was one of the first five states to
enter info a setilement with a tobacco company
in 1996, and a Florida citizen was the first
individual to win a lawsuit against Big Tobacco
later the same year. The culmination of the
fobacco setflements included the establishment of
the Florida Biomedical Research Program in
1999, now known as the James & Esther King
Biomedical Research Program.  With this
proactive measure fo fight the devastating impact
of tobacco use and to advance the health of its
citizens, the Legislature endorsed biomedical and
behavioral research for the prevention, diagnosis,
treatment, and cure of tobacco-related diseases.

arena:

The long-term Program goals are as critical to the
health and welfare of Florida’s citizens as ever.
Despite advertising restrictions, Big Tobacco siill
spends $1 billion yearly in Florida, more than in
any other state,! by sponsoring sports events,
advertising in local convenience stores and
magazines, and through discreet advertising in
movies. Approximately three million adults and
143,000 (15 percent] high school students in
Florida smoke, and seven percent use smokeless
tobacco.?2  The resulting annual costs to
Floridians are devasfating—29,000 deaths from
tobacco-related causes and an average of
$6.3 billion in healthcare costs.3

Florida law# outlines five longterm goals to sup-
port research related to fobacco use in the stafe:

1. Improve the health of Floridians by research-
ing better prevention, diagnoses, treatments,
and cures for cardiovascular
disease, stroke, and pulmonary disease.

cancer,
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2. Expand the foundation of biomedical
knowledge relating to the prevention,
diagnosis, freatment, and cure of diseases
related to tobacco use including cancer,
cardiovascular  disease,  stroke, and
pulmonary disease.

3. Improve the quality of the state’'s academic
health centers by bringing the advances of
biomedical research info the fraining of
physicians and other healthcare providers.

4. Increase the state's per capita funding for
research by undertaking new initiatives in
public health and biomedical research that
will affract additional funding from outside
the state.

5. Stimulate economic activity in the state in
areas related to biomedical research
including the research and production of
pharmaceuticals,  biotechnology,  and
medical devices.

In order to enhance the state’s research capacity
and competitive edge for national funding, the
philosophy driving award decisions is to “make
the Program open to all; fund the best.”> As a
resulf, the Program awards grants to qualified
investigators throughout the state based on
scientific merit as determined by an independent,
competitive peer review process.  Current
research covers a variety of tobacco-related
diseases, spans the spectrum of science from
basic research fo clinical application, and offers
opportunities for qualified investigators at all
experience levels.

Making a Difference

The Program
awards grants
to qualified
investigators
throughout

the state based
on scientific
merit as
determined by
an independent,
competitive
peer review
process.



Forty-eight
percent of
Program grants
are applied or
translational,
meaning the
research goes
beyond a
molecular level
and involves
the study of
animal models
or human tissue.

Program Impact

In the “Florida Life Sciences Roadmap” published
in June 2007¢ the Milken Insfitute warns “To stay
competitive, the [life sciences] secfor must depend
increasingly on technological and scientific
advances.  Yet these advances likely will take
place elsewhere unless the state takes immediate
steps to bolster its small but growing research
infrastructure, support  the
necessary human capital: researchers, engineers,
and skilled technicians. ...Florida's life sciences
industry is skewed toward health-care services and
delivery, which exploit but rarely generate
innovation. Furthermore, they fail fo provide value
sufficient to give the state a competitive edge.”

and attract and

During 2007, with its competitive research grants,
the Program confributed to the economy, research
capacity, and progress of biomedical research
in Florida.

Stimulating Economic Activity

* The Program has awarded more than $50
million since 2001. This translates into a total
economic value of $544 million for the
communities surrounding Tampa, Orlando,
Gainesville,  Miami, Jacksonville, and
Tallahassee.”

* Crantees reported 29 related awards from
other sources totaling more than $14 million
during the period of October 2006 -
October 2007, bringing the fotal since
Program inception to more than $47 million.
Follow-on grants typically lag Program awards
by up fo five years.

* To date, sponsored research projects have
produced at least four invention disclosures
and 34 patent filings, many of which
are already forming the basis for early
commercial partnerships

A 2005 Small Business Technology Transfer (SBTT)
Crant led by Dr. Atwar GanjuKrishan af the
University of Miami produced a new high-
resolution flow analyzer for the detection of tumor
cells. He describes the role of the Program grant in
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its development: “The SBTT grant provided the right
inifiafive as it allowed us to work with a Florida
company (NPE Systems of Pembroke Pines) to
modify an instrument for use in cancer research.
The instrument (Quanta Flow analyzer) made by
NPE is sold worldwide by Beckman Coulter. We
are proud of this being a U.S. product developed
with the support of NIH and the Florida
Department of Health."

Mr. Ernie Thomas, one of the industrial collaboro-
fors on this project and Executive Vice President of
NPE, highlighted the economic benefits of this
parinership: “NPE Systems has enfered info a
multi-year,/multi-million
development arrangement with Beckman Coulter.
This arrangement has produced three exciting
products to the market in the last 2 years. These
award-winning instruments are manufactured in
South Florida by CMSI [Confract Manufacturing
Solutions, Inc.] CMSI was founded to produce
these instruments and is 1ISO 13485 compliant.
Between NPE Systems and CMS| there have been
over 30 jobs created. Many of these are good
paying engineering, scientific, management, and
assembly functions. There are also further benefits
to the south Florida economy due to the use of
custom machining, metal fabrication, and optical
component companies here in Florida. The SBTT
grant that helped develop these products has
created a longferm and significant benefit to
humanity and the Florida economy.”

dollar  research and

Growing Research Capacity

Research capacity is the volume of directed
resources available fo conduct research in a
specific area of inferest—in this case tobacco-
related disease. Capacity can be increased and
refained and  can personnel and
equipment.

include

* Fourteen new invesfigators received funding to
help establish independent careers in tobacco-
related research in 2007, bringing the tofal
number supported by the Program since 2001
to 64.
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* Ninety-seven pre-doctoral or postdoctoral
students were employed on 68 active
projects during 2007 These individuals
spent an average of 80 percent of their
fime on Program-sponsored research.

* Seven Florida researchers received bridge
funding offered for the first time in fiscal year
(FY) 2007-2008 in response to decreased
availability of funds at the federal level.

Expanding the Foundation of
Biomedical Knowledge

* Publications in respected peerreviewed
journals and presentations to colleagues at
maijor scientific gatherings are two common
measures for the dissemination of new
discoveries. To be accepted in these venues,
arficles and presentations must demonstrate
sound science and represent a new
confribution to the body of knowledge.
This is the goal of grant funding: to increase
knowledge through research and publication
so that shared learning can eventually lead
fo cures. Between October 2006 and
October 2007 Florida  researchers
documented significant discoveries from
Program-sponsored research in at least 58
peer-reviewed journal articles.

* During the same period, awardees gave
105 presentations at national scientific or
professional meetings to report their research
and findings based on Program grants.

Improving Healthcare
for Floridians

Florida's Supreme Court firmly reinforced the
value of a biomedical research program
dedicated fo tobacco-elated research. In July
2006, medical evidence connecting tobacco
use to a wide range of serious illnesses led the
Court to rule “that smoking cigaretftes causes
aortic aneurysm, bladder cancer, cerebro-
vascular disease, cervical cancer, chronic
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obstructive pulmonary disease, coronary heart
disease, esophageal cancer, kidney cancer,
laryngeal cancer, lung cancer (specifically,
adenocarcinoma, large cell carcinoma, small cell
carcinoma, and squamous cell carcinomal),
complications of pregnancy, oral cavity/tfongue
cancer, pancreafic can-

cer, peripheral vascular  Figure 1

disease, pharyngeal Topics Addressed by

cancer, and stomach Program Grants, 2001-2007 *

cancer” and “that nico-

) : . ) Other
tine in cigareftes s 4%
addictive."® A growing Stroke

body of scientific evi- 7%

dgnce poinfs to other Behavioral

diseases related to 12%

fobacco use. While the

Program entertains .

research roposals Gl el
prop 18%

addressing any illness
with a strong associo-
tion to tobacco, the
majority of awards
focus  on  cancer,
pulmonary  disease,
cardiovascular disease,
and stroke, in addition
fo smoking behavior

and addiction.  Figures Treatmelgf/Cure
) 73%

1 and 2 categorize

all  Program  grants

Fi 2
awarded since 2001 'gure

disease or behavioral
emphasis and health-
care perspectives.

The following sections provide snapshots of
progress made possible through the Program in
changing smoking behavior and improving our
ability to prevent, diagnose, treat, and cure car-
diovascular disease, stroke, cancer, and pul-
monary disease. One representative project is
profiled in each secfion to highlight the commit-
ment of the investigative team, the
importance of their discoveries, and the future
implications of their research.

7

' ' Targeted Healthcare Gains of
according  fo  fheir Program Grants, 2001-2007 *

*Data compiled according to project classification.
If more than one category applies, both are included.
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Cancer
35%

Pulmonary
24%

Prevention
16%

Diagnosis
11%



Behavioral Research

Nearly half of all current smokers in Florida have
stopped smoking for one day or longer in the past
year in an affempt fo quit smoking. Selfreporting
by current smokers shows that 44 percent plan fo
stop within the next 30 days, and 57 percent plan
fo quit in the next six months. However, in the U.S,,
fewer than five percent succeed in quitling.” Even
though there are a number of inferventions that
increase tobacco cessafion, only a small
proportion of tobacco users ever try them.

Figure 3 reflects Florida adult fobacco use by type
in 2006 based on a Florida Department of Health
survey.!9  Secondhand smoke, also called
environmental tobacco smoke, includes smoke
exhaled by a smoker as well as smoke coming
from the end of a lighted cigarette, pipe, or cigar.
The percentage of children exposed to second-
hand smoke is even higher than adult exposure
shown in the figure: 50 to 67 percent of children
younger than five years of age live in homes with
at least one adult smoker. !

Figure 3
Florida’s 2006
Adult Tobacco Use and Exposure

Percent of Population
o o @« o &

o

Cigarettes Secondhand Secondhand Secondhand Cigars

21.7% Smoke Smoke Smoke

Exposure  Exposure  Exposure
Car)  (Workplace) (Home)
21% 21% 12%
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As a primary strafegy for preventing tobacco-
related diseases, the Program sponsors research
that focuses on understanding and overcoming
tobacco-related addictions.

Several researchers are working on the neuro-
biclogy of addiction. Dr. Paul Kenny, 2007 New
Investigator Research Grant recipient at The
Scripps Research Institute, has made a number of
advances in recent months on the mechanism of
nicotine addicfion. He has identified a central role
for N-methyl-D-aspartic acid (NMDA) in the neuro-
logically rewarding properties of nicofine and the
corresponding brain areas involved.  He is
investigating whether novel inhibitors of NMDA
receptors can help people stop using tobacco.

Dr. David lee, 2006 Team Science Program
recipient at University of Miami, is studying the
relationship between smoking behavior and
cancer prevalence to understand where anfi-
smoking programs and freafments are most
needed. His team found a higher risk among
Caucasian Floridians relative fo other parts of the
United States. They also learned
that communities with higher-
than-expected rates of tobacco-
associated cancers also fend fo
have higher levels of poverty.
Additional findings suggest that
patients  with select cancers
freated at cancer specialty
cenfers with high surgical case
volumes have better survival
rates. He hopes this information

may help guide tobacco
Smokeless education and public health
Tobacco o .
1.8% policy in Florida.

The following grant profile

features the work of Dr. Ceylan
Isgor in examining the relationship between
individual neurological differences and responses
fo smoking cessation freatments.
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Tailoring Smoking Cessation Treatments
to Individual Differences

Ceylan Isgor, Ph.D.

Florida Atlantic University
2005 New Investigator Research Grant

Times have changed, and so has public perception of tobacco use. Every year, the percentage of U.S. adults
who smoke cigarettes confinues fo decline, and more adults have quit successfully than ever before. For teens,
smoking rates have also been diminishing steadily since 1997, Today's smokers benefit from a larger number of
freatment methods, ranging from education and counseling fo nicofine replacement therapy in the form of
paiches, gum, and lozenges. Many exsmokers have also benefited from Zyban - an anti-depressant shown fo
alleviate nicotine withdrawal symptoms - since it became available by prescripfion in 1998.

Yet, many smokers siill find themselves unable to stop smoking completely, with each quit attempt eventually
resuling in relapse. Dr. Ceylan Isgor believes that the “one size fits all” approach to current smoking cessation
fechniques does not address the specific, individual ways in which certain smokers become addicted to nicofine.
“Individual differences in nicofine addiction play a major role in smoking cessation,” Dr. lsgor explains. "My
research found that when a person begins smoking plays a decisive role in how nicotine affects individual brain
chemisiry and level of addiction.”

A 2005 New Investigator Research Grant recipient at Florida Atlantic University, Dr. Isgor has discovered that
smokers who begin in their feens often have the most difficult time quiting completely. For many years, the
importance of adolescence as a developmental phase was often overlooked, and “previous research focused on
early childhood and adulthood, and adolescence was considered developmentally stagnant,” she explains. “But
we now know that major neurological development takes place during the teen years.” At a time when neuronal
connecfivity is occurring at a rapid pace, “many addictive behaviors also tend to emerge,” meaning that for feens
who take up smoking, the physiological effects of nicotine - and the resuliing addiction - may be even more
pronounced.

Drawing upon recent advances in neuroscience, Dr. Isgor is studying how the persondlity trait of risktaking may
predetermine drug seeking and avoidance behavior.  Individuals demonstrating @ high-isk tolerance will
voluntarily seek out novel sensory experiences, which may be partly defermined by neurological factors. Previous
drug addiction research has found that those who seek greater sensory stimulation also fend to develop a height-
ened neurological sensitivity fo certain drugs. This makes them especially vulnerable to becoming addicted.

To understand how an individual's risktaking profile influenced subsequent addiction to nicotine, Dr. Isgor classi-

fied three groups of adolescent rafs info low, intermediate, and high risktaking profiles. Her criterion was the extent

fo which they moved around and explored their environment, with rats in the high-isk tolerance category demon-

sirating the greatest degree of mofor activity.  The rats were placed in behavioral sensitization boxes and given

selFadministered doses of nicotine. “High responders were given repeated doses of nicotine, and then put through .

repeated periods of withdrawal. Nexi, we challenged them with lower doses of nicofine, and again noficed ~ “At @ time when

increased motor activity, indicating craving.” Put differently, rats in the high-isk tolerance category were willing to competition for

work harder to get another dose of nicofine. .
resources Is at

”.The.go,(,jl of my work is fo deyelgp a fraitspecific freatment fargeting The specific neurofransmifters .o.ff.eded B aIEfime high,

nicotine.” For many smokers, nicotine replacement and Zyban are effective in offsetting many of the inifial effects k

of withdrawal and craving. However, they do not address the underlying neurological cues triggering addiction. I'm able to

"The relapse rate for Zyban is around 80 percent, but if we can introduce a drug that prevents the effects of  contribute to a

nicofine altogether, relapse should be greatly reduced.” Dr. Isgor has been studying a new drug that essentially

works as a CB-1 receptor antagonist. It blocks nicofine’s affect on the brain by shutiing down the receptors

responsible for addiction. “The CB-1 receptor fargeting drug is unique because it can adapt to changing that has the

neurological condifions in the brain, providing consistent protection from addiction.” potentiql to

body of work

CB-1 receptor anfagonists are currently in clinical frials, which Dr. Isgor says wouldn't be possible without the  help many

support of the James & Esther King Biomedical Research Program. “Thanks to this grant, my work has affracted the  more smokers
attenfion of leading neurobiologists, who are now tuming their aftenfion to individual differences in nicotine
addiction,” she said. She credifs the James & Esther King Program for contributing to one of the most innovative
avenues in current neuroscience research. quit smoking.”

successfully
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Cardiovascular Disease

According to the Centers for Disease Control,
cardiovascular disease (CVD) is the leading
cause of death in Florida and among all
Americans.'?2  In 2005, cardiovascular disease
accounted for 35 percent of all Florida deaths
and cost approximately $17 billion in the state’s
hospital charges.'3 Within the United States:

¢ One in three Americans has one or more
types of CVD. 14

* By refirement age, 65 percent of Americans
will have some form of CVD.15

* CVD causes one out of every five smoking-
related deaths. 10

¢ The estimated direct healthcare and indirect
costs of CVD in the U.S. for 2007 is $431.8
billion.V”

The Tobacco Connection

Cigarette smoking accelerates CVD and is one of
nine risk factors identified for heart disease in
national and international studies.'® Tobacco is
the number one preventable cause of heart
disease.'” According to a report on involuntary
smoking by the U.S. Surgeon General, second-
hand smoke has immediate adverse effects upon
the cardiovascular system and causes coronary
heart disease. Due fo the high concentrations of
foxic chemicals, breathing tobacco smoke for
even a short time can interfere with normal
functioning of the heart, blood, and vascular
systems in ways that increase the risk of a heart
aftack.  Even brief exposure to environmental
tobacco smoke causes blood platelets to
become sfickier, damages the lining of blood
vessels, and reduces heart rafe variability,
potentially increasing the risk of a heart attack.20
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According to 2006 New Investigator Research
Grant recipient, Dr. Roberto Vazquez-Padron from
University of Miami, “Cigarefte smoking increases
the rate of vascular diseases, including the pace
at which blood vessels become blocked.”
Dr. Vazquez-Padron's research focuses on an
enzyme actfivated by nicotine called protein
kinase B. He is studying whether blocking ifs
action can help prevent the proliferation of cells in
the arterial wall of smokers.

Recent data indicate that smoking increases sus-
ceptibility to irregular heart beats in patients with
diseases such as heart failure.  Dr. Eric Bennett
from University of South Florida received 2007
Bridge Grant funding to strengthen his well-
received RO1 submission to the
Institutes of Health (NIH).  Program money will
fund studies that investigate how the number of
sugar molecules on an ion channel (pores which
control the voltage of a cell) affects the
excitability of heart muscle. He will study two
types of potassium channels (lto and IKS) that
play important roles in the electrical signals of
the heart.

National

Two investigators from Dr. Keith Webster's 2007
Team Science Program Grant atf the University of
Miami made parallel observations that nicofine
accelerates atherosclerosis (“hardening of the
arferies”) in the kidney and blood vessels. These
investigators are currently studying how nicotine
promotes the growth of plague on the vessel
walls and whether this can be ‘cured” by
infroducing a subset of specialized adult stem
cells derived from bone marrow.

The following profile provides a more detailed
look info the research of Dr. Teng Ma, who is
working to develop vascular grafts for heart
bypass surgery.

James and Esther King



for Coronary Bypass Patients
Teng Ma, Ph.D.

Florida State University
2004 New Investigator Research Grant

“Many families have someone with heart disease—it affects millions—but relatively few people have
approached the problems associated with it from an engineering perspective,” pointed out Dr. Teng Ma,
who has degrees in biomedical and chemical engineering. He is now working as one of a sixmember
biomedical engineering feam in collaboration with a cardiologist to solve a problem for heart
bypass patients.

Surgeons perform bypass grafing, the mainstay treatment for heart disease, on over 200,000 people
yearly. Current practice for coronary bypass grafting is fo use the patient’s own blood vessels. Unfortunately,
these small blood vessels (less than & mm) can accumulate plaque, and fissue grows in the graft until,
eventually, the whole tube is clogged again. After several years, a high percentage of patients have fo
undergo repeat bypass surgery to replace a clogged graft. This increases both the risk for patients and the
cost of treatment. Using a patient’s own vessels is also problematic because the need for smaller blood
vessel bypasses occurs more offen in patients with systemic vascular disease or older patients, who may not
be able to supply healthy vessels or withstand additional surgeries. Although angioplasty is an option, stents
are offen only a shortterm solution, as they offen become clogged too. Companies have manufactured
synthetic graffs that have been used in other locations, but none have shown success for coronary
arfery bypass.

Dr. Ma aims to fully restore the functfions of diseased or injured vessels by replacing the small blocked areas
with grafts made from human cells grown in vifro (in a laboratory apparatus). He believes such grafts will
meet the high demands of the heart and remain strong, elastic, and unclogged.

There are still many challenges ahead to fully realizing his goal, including finding new materials that support
cell growth and function as well as developing new culturing technologies and strategies. Some of the
questions the feam must resolve include what is the best technology to enable cells to grow in vifro? How
does one encourage cell growth, but not at a cancerous rate? What techniques cause the cells to form a
functional tube? Other challenges include developing a method that produces usable cells with the ability
fo susfain high pressure and remain open for a long time. Additionally, itis difficult fo find an adequate source
of cells. Dr. Ma is currently using adult human stem cells from bone marrow. Once this research team
has successfully produced a graff, developing clinical tests is the next step towards bringing patients
improved grafts.

Despite the obstacles, the research team made the important discovery that these cells grow better in low-
oxygen conditions. This is a key finding that may be important for other discoveries involving cell growth.
Based on work complefed with this grant, Dr. Ma received a patent in Ocfober 2006 for a three-
dimensional culture system for growing human tissue in a particular shape. A strong commercial inferest has
resulted from this team’s work.

Other research instituions have recognized the contributions of this team with additional grants. Dr. Ma
received a grant of $824,000 from the Department of Defense on bone fissue regenerafion using the
techniques he developed with this grant. In addition, Dr. Feng Zhao, a postdoctoral researcher working on
the project, received a $162,000 grant as a result of her work on this project. She credits the Program for
helping launch her own independent research career. “The James & Esther King Biomedical Research
Program provided me a unique opportunity to work in the field of Cardiovascular Tissue Engineering,
allowing me to build up knowledge and experience with bioreactor design and vascular biology. The
valuable background and accumulated preliminary data, in turn, helped me to propose an approach for a
biomimetic blood vessel fo fill a crucial need for functional small-diameter conduits. | am now funded by the
Flight Attendant Medical Research Institute (FAMRI) as Principal Investigator.”  On the funds invested by
Florida in Dr. Ma's project, there has already been a return of 200% in external funding.

Biomedical Research Program
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Using Biotechnology to Grow Vascular Grafts

“The King grant
provided the
funds to build
up the lab and
allowed us to
test new ideas
and accumulate
knowledge that
has proven to
further the
development of
human grafts.
This may
have a long-
term impact
on future
treatments for
heart disease.

”



Stroke is the fourth leading cause of death in
Florida?! and the third largest cause of death in the
U.S22 Stroke is more prevalent among certain
groups within the state; for example, a person’s
chance of having a sfroke more than doubles for
each decade of life ofter age 5523 With more
than 29 percent of Florida’s current population af
age 55 and older,?4 the risk of stroke incidence is
heightened. African Americans, who comprise 16
percent of the stafe’s populafion, have almost twice
the risk of firstever stroke compared with
Caucasians.2>  In 2005, gross hospital charges
associated with stroke in Florida were approximate-

ly $1.9 billion.26

The Tobacco Connection

Cigarette smoking is the number one preventable
risk factor for stroke. According to the American
Heart Association, the nicotine and carbon
monoxide in tobacco smoke reduce the amount of
oxygen in the blood. They also damage blood
vessel walls, making clots more likely to form.2”

Smoking particularly increases sfroke risk among
women. According fo Dr. Ami Raval, a 2007 New
Investigator Research Grant recipient, “Circulating
esfrogen provides a natural protection against
stroke injury in women. However, nicotine addiction
reduces circulating estrogen levels and negates
esfrogen’s neuroprotective qualities.  The result is
increased risk of stroke and cardiovascular
disorders in female smokers. This is particularly
froubling because there is a rise in female smoking
incidence, and quitting smoking is more difficult for
females than for men.”

Heavy smokers (more than 40 cigarettes a day)
have twice the risk of stroke than light smokers (less
than 10 cigarettes a day). Stroke risks decrease
significantly after cessation of cigarette smoking and
are at the level of nonsmokers affer five years.28

Making a Difference
Dr. Christof Grewer, a 2004 New Invesfigator

Research Grant recipient af University of Miami,
described his new findings regarding smoking-
related stroke. His research aims fo understand the
cellular processes that lead to uncontrolled GABA
(Gamma-Amino-Butyric Acid) release and nerve
cell death during sfroke.  GABA is associated with
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some of sfroke’s harmful side effects. He has
chosen to focus on fransport profeins that take
GABA back info the cell. Dr. Grewer discovered
that during stroke, these fransport proteins fravel in
the opposite direction. Besides learning how these
fransport proteins fail, he has also discovered how
to block this mechanism.  Future studies will
determine if this approach can treat the adverse
effects of stroke and improve recovery.

Dr. Alison Willing, 2007 Bridge Grant recipient
at University of South Florida, reports that
adminisfering certain white blood cells from human
umbilical cord blood (HUCB) improves stroke
recovery. One of the biggest changes her feam
observed in the stroked brain after administering
HUCB was a reduction in “multiple indicators” of
inflammation.  The Tcell population in the spleen
also retumned to normal after HUCB injection. T-
cells play an important role in esfablishing and
maximizing the capabilities of the immune system.
This research team hypothesized that HUCB cells'
ability fo induce sfroke recovery was criically
dependent on the changes these cells caused in the
spleen.  Dr. Willing is using an animal model to
explore the relationship between changes in the
spleen and behavioral and anatomical recovery
from stroke.  This research team hopes to gain
understanding of the whole body immune response
in the development of brain damage after stroke
and learn how HUCB aids sfroke recovery.

Dr. Bingren Hu, 2007 Bridge Grant recipient at
University of Miami, studies the foxic protfein
compounds generated by fobacco smoking. His
team recently found large quantifies of these
profeins in organelles, specialized parts of the cell
that perform unique funcfions for the cell. These
organelles fail to function affer stroke, and tobacco
use aggravates the stroke severity and function
failure of multiple cellular organelles. His research
aims to understand the molecular mechanisms
underlying this functional failure and to explore
freafment measures that rescue damaged, vital
organelles after sfroke.

The following profile of Dr. Jeffrey Goldberg offers
a closer look into another example of how the
Program is helping to develop new freatments for
stroke victims.
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Developing a Model and Treatment

for Optic Nerve Stroke
Jeffrey Goldberg, M.D., Ph.D

) University of Miami
‘ 2005 New Investigator Research Grant

Most of us have seen or know someone who lives with permanent stroke damage. Both current and prior
tobacco use is a major risk factor for stroke, likely contributing to more than 50 percent of strokes in the U.S.
annually. Dr. Jeffrey Goldberg sees dozens of patients yearly who have suffered strokes of the optic nerve.
"We have so litfle to offer them. Despite much research in the area of sfroke, therapies have not translated
info effective treatments. There is not a lot we can provide. In the case of optic nerve sfroke, their vision is
permanently damaged, 20,200 or worse—partial or fofal blindness.”

Dr. Goldberg explained why most sfroke victims experience permanent damage. “Affer strokes, most
neurons (cells that receive and transmit nerve impulses) in the central nervous system die. We do not know
why the neurons in the brain, spinal cord, and eye die and fail fo regenerate when other parts of our body
can repair themselves affer injury. Even when these neurons survive, they fail fo repair their axons (threadlike
extensions) appropriately; the injuries after stroke, then, are frequently permanent.” The damage sfroke caus-
es to them produces devastating results. “We know that fobacco is a big risk factor for this kind of stroke.”

Better models to mimic human disease are needed. Most sfroke models study the effects of sfroke in grey
matter of the central nervous system (CNS). However, many sfrokes, including optic nerve strokes, occur in
CNS white matter.

Dr. Goldberg developed a new model for studying how stroke affects these neurons in white matter. His
animal model mimics human stroke of the optic nerve. Next he plans to research the mechanisms
responsible for stroke damage and treatments for them. He then plans fo translate the treatment back to
humans. More accurate modeling in animals may lead to more plausible human treatments than currently
exist. He has chosen the optic nerve because it contains the only easily accessible white matter.  (White
matter in the brain is located under grey matter and cannot be accessed without also damaging grey matter.)

Several aspects of this research make it groundbreaking. The combined contributions of his mentor,
Dr. W. Dalton Dietrich, and collaborating investigator, Dr. Brant Watson, have enabled some research “firsts.”
These scientists are the first to study white matter stroke in the opfic nerve. The method uses light generated
from a YAG laser to cause clofs in the blood vessels feeding the optic nerve. The elegance of the model
lies in its reproducibility and selectiveness that enables sound data collection throughout the experiments.
Also for the first time, this research combines the creafion of a model in a living organism with an
examination of how specific survival signals keep neurons alive affer injury.

The innovations described above have produced results that promise even more progress. Dr. Goldberg
explained:  “We have shown that neurons injured by white-matter stroke are not responsive to survival
signals.  We understand now that we need to give them survival signals, but we also need to cue the
neurons to enhance their responsiveness to those signals. We may be on the path to new therapies.”

In addition to these research advances and the opportunity to work on freatments for his patients,
Dr. Goldberg enumerated the Program’s benefits. “The Program has allowed me the resources to develop
this project, and has captured my interests in tobacco-related stroke research. My postdoctoral students are
now pursuing this research area as well. The King Program provided enough stable funding to get this novel
research off the ground. | now have two years” worth of data and am currently preparing an NIH grant
[application]. As the work continues, we hope to develop therapeutic approaches that we can patent,
which also produces economic benefits for Florida.”

Biomedical Research Program
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“The Program
has allowed me
the resources to
develop this
project and has
captured my
interests in
tobacco-related
stroke research.
My future
direction is set
for my lab.

My post-doctoral
students are
now pursuing
this research
area as well.

As the work
continues, we
hope to develop
therapeutic
approaches that
we can patent,
which also
produces
economic
benefits for
Florida.”



In recent years, cancer killed one in every four
Floridians.2?  The American Cancer Society
estimates for 2007 include 106,000 cancer
diagnoses and more than 40,000 cancer deaths
among Floridians.39  This is an increase of
approximately 7000 diagnoses compared with
last year.

The Tobacco Connection

More than forty years ago, the U.S. Congress
passed legislation requiring the Surgeon General's
warning on cigarette packs.  Since that time,
research has shown that tobacco use is responsible
for cancers in every organ system and is responsible
for 90 percent of all lung cancer cases.3! Of all the
cancer deaths in Florida during 2002, approxi-
mately 65 percent were affributable fo cigarette
use.3?

Research has also esfablished cancer risks for
people breathing environmental tobacco smoke.
Current reports are that cigarette smoke confains
more than 4,000 chemical compounds. More than
40 of these are carcinogenic (cancercausing),
including nickel, lead, benzene, hydrazine,
chromium, and urethane. Sidestream smoke, which
goes sfraight info the air from burning tobacco,
actually has higher amounts of some harmful
compounds than the mainstream smoke breathed in
by the smoker.33  Secondhand smoke has been
designated as a known human carcinogen by the
U.S. Environmental Protection Agency, National
Toxicology Program, and the Inferational Agency
for Research on Cancer (IARC). The National
Institute for Occupational Safety and Health has
concluded that secondhand smoke is an
occupational carcinogen as well.  Nonsmokers
who breathe environmental tobacco smoke at
home or at work increase their risk of developing
lung cancer by 20-30 percent.34

Making a Difference

Researcher Dr. Gregory B. Dudley, 2005 New
Investigator Research Grant recipient at Florida
State  University, explains his work.  “Cancer
chemotherapy is by its very nature a daunting task.
The goal is to attack cancerous cells selectively in
the presence of a much larger system of non-
cancerous human cells.  Organic synthesis (the
construction of organic molecules using chemical
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processes), is an enabling fechnology for
overcoming such challenges in  biomedical
research.  Our research project focuses on
advancing the sfate-ofthe-art in this field.”

In breast cancer research, Dr. Karoline Briegel,
2005 New Investigator Research Grant recipient at
University of Miami, along with her team may have
discovered a new marker for basalsubtype breast
cancer.  The LBH (limbbud and heart] gene
promotes  cell division during embryonic
development and may cause the cellular changes
that are prerequisite fo spread of cancer cells.
Clinicians may be able to use this information to
determine the best freatment plan for a patient with
this aggressive form of cancer. Dr. Briegel explains
her work with breast cancer:  “Without the New
Investigator Research Grant from the King Program,
we would not have been able to venture into a
relatively new area of breast cancer research that
led to the discovery of a promising new biomarker
for particularly mutagenic forms of breast cancer.”

Dr. Christopher Cogle, 2005 New Investigator
Research Grant recipient at University of Florida,
has researched new ways to interfere with blood
vessels in lung tumors. He is currently negotiating
with a company fo provide a product for a planned
Phase | clinical frial.

Dr. Roman Manetsch, 2007 New Investigator
Research Grant recipient at University of South
Florida, is researching new anti-cancer drugs and
explains: “Submission of a highly competitive grant
application to the National Insfitutes of Health is
challenging for a young invesfigator. For such an
application, fundamental and solid experimental
data is an absolute necessity. The James and Esther
King Biomedical Research Program has allowed
me to continue with ongoing research. | am now
better posiioned to submit future grant applications.
Additionally, | think that the interactions between the
new invesfigators and their mentors facilitated by
the Program are key fo the development of a
new investigator.”

A profile of Dr. Stephen Grobmyer’s work fo diag-
nose and treat cancer using nanoparticles and an
innovative imaging system follows.
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Using Nanoparticles for
High-Resolution Imaging of Cancer

Stephen Grobmyer, M.D.

University of Florida
2006 New Investigator Research Grant

)

q
Keys to fighting cancer successfully include making an early diagnosis and effectively targeting cancer cells
instead of healthy ones during freatment. With this in mind, Dr. Stephen Grobmyer, surgical oncologist, is
leading a multidisciplinary team to develop high+tech methods for early defection and improved treatment of
tobacco-related cancer. Since his days as an undergraduate student at Rice University, Dr. Grobmyer has
believed that nanotechnology holds the promise for increasing a physician’s skill to both freat and diagnose
cancer. Nanotechnology is the design and engineering of nano-objects or nanoparticles less than 500
nanometers in size. One nanometer is one billionth of a meter. To put that scale info context, the
comparative size of a nanometer fo a mefer is the same as that of a marble fo the size of the earth.3> The
smallest cellular life forms are around 200 nanometers in length. Cancer nanotechnology research
examines the interaction of nanoscale devices with cells and molecules specifically related to cancer
diagnosis and therapy.

Nanotechnology is allowing Dr. Grobmyer to make progress towards his goal as an oncologist:  to
develop clinically relevant, novel approaches to cancer diagnosis and freatment.  “As a physician, |
recognize that while some effective treatments exist, our success in using them is limited to our ability to
diagnose cancer effectively. The potential of nanotechnology lies in the ability to engineer vehicles with
therapeutic properties that because of their small size can deeply penefrate tumors with a highlevel of
specificity,” Dr. Grobmyer explained. He added that the National Cancer Institute recognizes that nanotech-
nology offers an “unprecedented” opportunity to make significant breakthroughs in cancer diagnosis
and freatment.

The University of Florida offers a unique environment that is ideal for this type of synergistic research. Wit
collaborators from the Department of Surgery, Depariment of Biomedical Engineering, and the Particle
Engineering Research Center, this multidisciplinary team is already producing great progress. They are
designing and developing new nanoscale contrast agents (particles) for use in locating and treafing cancer.
The biomedical group has been studying a new imaging technology that uses pulsed light and ultrasound
fo generate images called photoacoustic tomography.  This technique creates high-resolution images
without the use of radiation. “We hope fo use photoacoustic tomography in conjuncfion with exisfing
cancer imaging methods fo improve imaging accuracy. Further, we are planning to use these contrast agents
to simultaneously diagnose and treat cancer.”

Other related projects include the use of photothermal therapy, which allows drug delivery directly targeted
fo a tumor. Once the particle reaches a tumor, they plan to use near infrared light to activate it. Ifs toxic
effects then are limited fo the tumor, and surrounding tissue remains unaffected by the treatment.

"We are developing a better understanding of nanobiology, which is increasingly important. We are able
to look at how man-made nanostructures interact with tumors and normal cells.  As we look at the
interactions of cancer cells versus normal cells, we are asking why they are different. Do we have different
mechanisms in operation, or are the mechanisms similar and just occurring at different ratese” To answer
these questions, the feam is conducting applied research in a mouse model of human cancer.

“The King Program is entirely responsible for this unique collaboration that has produced a common team
vision, more grant proposals in pursuit of federal funding, and a number of new, related projects stimulated
through group discussions. Without the grant, we were struggling to get ideas off the ground and were mov-
ing at a very slow pace. Last year we came a long way in a short amount of fime. Now other departments
are much more active in helping us move this forward. We have now filed a patent application, allowing
for even more momentum. We hope to see a full clinical application of our technology along with
additional imaging and treatment techniques developed here in Florida. Most important, we believe the
people of Florida will see unique health benefits.”

Biomedical Research Program
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“Without the
grant, we were
struggling to
get ideas off
the ground
and were
moving at a
very slow pace.
Last year

we came a
long way

in a short
amount

of time.

We have
now filed

a patent
application,
allowing for
even more
momentum.”



Pulmonary Disease

Nationwide, lung cancer is the number one
cancer killer of both men and women.3¢ About
six out of 10 people with lung cancer die within
one year of being diagnosed; another two will
die within two years.®”  lung and bronchus
cancers are the most frequently diagnosed of all
cancer fypes. The 2007 estimated number of
new lung and bronchus cancer cases in Florida is
17490, with an estimated 12,360 cancer deaths
from these diseases.38

The Tobacco Connection

Tobacco use and pulmonary disease are directly

linked:

* Tobacco use is responsible for about 90
percent of all lung cancer cases and more
than Q0 percent of all chronic obstructive

pulmonary disease (COPD) deaths.3?

* The U.S. Surgeon General has included
pneumonia in the list of diseases caused by
smoking.40

* Even among smokers who have quit smoking,
chronic lung disease accounts for 50 percent
of smoking-related conditions.4!

The chemicals in secondhand smoke can quickly
damage the airway linings. Even brief exposure
can result in upper airway changes in healthy
persons, creafing such lungrelated problems as
bronchitis and pneumonia.
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Making a Difference

One pulmonary research project led by Dr. Paul
Davenport, 2006 Team Science Program at
University of Florida, has discovered several ways
that nicotine interacts with the respiratory system
through sensory gating, or the ability to detect its
presence. His team has found that nicofine
inhibits the cough response by an acfion in the
brainstem. Nicofine also disrupts sleep patterns,
increasing sleep time but making it more
fragmented af the same time. The mechanism for
this may be due to dysfunction of the autonomic
nervous system, which regulafes unconscious
body functions including temperature, blood
pressure, and heart rate.  This mechanism may
also explain cardiovascular disease later in life.

Dr. S. Marina Casalino-Matsuda, 2007 New
Investigator Research Grant recipient at University
of Miami, explains her work in pulmonary
research and Program benefits.
supported by Program funds will help to enhance
the understanding of the causes of fobacco-
related pathologies. Our goal is to clarify how
cigarette smoke reacts with the airway to change
the type of mucus produced by the lung. This
Program is important because it will help reduce
not only the morbidity and mortality of tobacco-
induced diseases but also the human and
economic cost of fobacco use.”

"Research

The research of Dr. Alan Fields and his team in
smoking-related lung cancer is a productive
project highlighted in the following section.
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Pioneering Novel Techniques for Lung Cancer

Detection and Treatment
Alan Fields, Ph.D.

Mayo Clinic
2006 Team Science Program

According to Dr. Alan Fields, only 15 percent of lung cancer patients are dlive five years after diagnosis, making
it one of today's deadliest diseases. With this in mind, and with the varied background of team members and the
collaboration made possible by the King grant, the team made important basic scientific discoveries about how lung
cancer develops and spreads. Next, they franslated this information into new diagnostic markers and cancer
sfaging fechniques. They are now ready to start a Phase | clinical trial to gather dosage and tolerance data, which
may lead fo a new therapy developed from their basic science discoveries. The following list captures team
discoveries in terms of causation, cancer cell movement, diagnosis, and treatment:

1. Identification of two mutations, caused by smoking, that are responsible for more than 70 percent of lung
cancers. These mutations acfivate an enzyme called protein kinase C iofa (PKC iotfa), which was identified
as a new oncogene, a gene that can cause cells to become cancerous. Dr. Fields summarized the
magnitude of their conclusion: “If you disrupt the PKC iota gene, cancer cells can't grow tumors.”

2. Discovery that PKC iofa enables cancer cells to move. This is crifical information because cell mobility is
what makes cancer cells so deadly. If their movement is halted, the cancer is much more freatable. The
PKC iofa oncogene is also acfivated in other types of cancers so this information has implications for more
than lung cancer freatment.

3. Discovery that a major gene involved in tumor mefastasis called matrix metalloproteinase (MMP), which is
regulated by cells surrounding lung tumors, is fied to PKC iota through Rac b, a protein that sfimulates the
growth and movement of cancer cells. Dr. Derek Radisky, team member, has led this aspect of the research.

4. Recognition that PKC iofa levels are often elevated in early stage tumors; higher levels of PKC iofa indicate
more aggressive cancers and a worse prognosis. According fo Dr. Fields, “Levels of PKC iota predict how
likely a patient will respond to standard therapy and can help guide the choice of therapeutics.”

5. Identification of two other genes acfivated simultaneously with PKC iota that are required for cancer cell
growth. Dr. E. Aubrey Thompson, team member, is exploring whether these genes can help identify patients
at high risk for relapse and can predict how likely the cancer is to spread through the body.

6. Identification of a drug, aurothiomalate or ATM, that blocks PKC iofa signaling and inhibits tumor growth,
especially in tumors with elevated PKC iofa levels. Results have led to approval of a Phase 1 clinical frial
fo establish appropriate dosage levels of ATM for freatment of lung cancer.

7. New diagnostic technologies, endoscopic ultrasound and endobronchial ultrasound, previously developed
by team member Dr. Michael Wallace, have rapidly become the gold standard in lung cancer staging.
Adding ultrasound to sfaging procedures allows imaging and biopsy of the vast number of chest lymph
nodes without opening the chest. The team has combined the molecular information obtained by the basic
researchers with this new clinical technique to improve diagnosis and cancer sfaging. In addiion to
fraditional tumor pathology, measuring levels of PKC iota, MMP, and Rac1b may allow clinicians to more
accurately detect and stage lung tumors. Accurate cancer assessment is important because it defermines
which treatments a patient receives. These latest technologies indicate that some lung cancers may be
misstaged because of the difficulty in detecting metastases in chest lymph nodes. Tumors foo small to be
seen by pathology may now be detected with more sensitive genetic markers.

"We could not have developed this level of interaction among our investigators without the King Program. The
collaboration between basic science, translational research, and clinical study has made our progress possible.
We are expanding the foundation of biomedical knowledge and developing a way to bring these advances
fo physicians. A new lung cancer staging procedure is now standard practice af the Mayo Clinic, bringing the
most current advances in medicine info the training of new physicians. In addition, a new therapy is being
tested for treatment of lung cancer, which if effective, will impact how lung cancer patients are treated. We hope
that our work will also result in an increase in the federal support for biomedical research in the state through the
award of collaborative grant applications that are being submitted for funding as a result of this grant.”

Biomedical Research Program

Making a Difference

“We could not
have developed
this level of
interaction
among our
investigators
without the

King Program.
The collaboration
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science,
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research, and
clinical study
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progress possible.
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knowledge and
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way to bring
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to physicians.

A new lung
cancer staging
procedure is
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practice at the
Mayo Clinic,
bringing the most
current advances
in medicine into
the training of
new physicians.”



2007 Grant Awards

The Program released the “Call for Grant
Applications for Biomedical and Behavioral
Research Grants, Fiscal Year 200/-2008,” (the
Call) on December 15, 2000, for three types of
grants that began July 1, 2007: Bridge Grants,
New Investigator Research Grants, and Team
Science Program Grants.  The Call is the
published document announcing requests for
grant applications.

Bridge Grants

In 2006 there was only a nine percent chance of
obtaining funding from NIH on the first try.42
Without continual funding, Florida investigators
face major challenges in retaining key laboratory
personnel and maintaining research momentum.
Their research offen stalls unfil their proposal
revisions are evaluated many months later during
the next round of federal funding. To address this
need, the Biomedical Research Advisory Council
recommended offering the Bridge Grant. This
award targets Florida whose
tobacco-related research proposals have been
highly rated in nafional peer review processes
during the previous 12 months and not selected
for federal funding due fo budget constraints. The
Program offered a maximum of $200,000 for up
o 12 months, with a requirement for fimely
resubmission of a federal proposal.

investigators

New Investigator Research

(NIR) Grants

According to the NIH, the average age of inves-
figators at their first major award reached 41.7
years in 2006, up from age 34 in 197043
Relying mainly on startup funds offered by the
insfitution fo equip a laboratory, these new
scientists need addifional funds fo obtain the
preliminary dafa and produce the manuscripts
normally required to gain federal funding.  This
places tremendous financial pressure on Florida
institutions when competing with prestigious
research institutes around the nation to attract the
best and brightest new talent.
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The Council selected the New Investigator
Research Grant to offer essential support for new
Florida-based investigators  who met  two
conditions.  First, they must have held full4ime
faculty (or equivalent] positions for less than five
years. Second, they must not have served as a
principal investigafor on a major research project.
NIR recipients work on high-potential projects
spanning a period of up fo three years and
receive mentoring from an experienced invesfigo-
tor. Annual awards were for up to $125,000
each, with up to two yearly renewals extended
for a total maximum award of $375,000.

Team Science Program

(TSP) Grants

For the fourth consecutive year, the Program
offered a Team Science Program Grant to
provide support for broadbased, offen multi-
disciplinary research programs with well-defined
major objectives or themes addressing the
prevention, diognosis, treatment, or cure of
tobacco-related diseases. TSP projects are
expected to lead to multiple applications for
additional funding at the national level to
continue the research program over the long-term.
These projects generally involve the organized
efforts of relatively large groups, with team
members conducting research projects designed
fo investigate the various aspects or components
of the overall objective. TSP grants consist of af
least three, but no more than five, interrelated yet
individual research projects directed toward
well-defined research program goals.  Annual
awards are for up to $500,000, with one
renewal available for a total maximum award of
$1 million.
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In response to the FY 2007-2008 Call, the  Table 1
Program received 55 research proposals. Sixty-  2007-2008 Grant Applications Received/Awarded
seven percent of the applications submitted were

for NIR grants, 22 percent for Bridge grants, and Grant Applications  Applications
Mechanism Received Awarded

Percentof = Awarded
Applications  Funding

11 percent for TSP grants. Requests for funding ANETeER TR &
totaled $21,381,843. The Department complet-

d - ' . Bridge Grant 12 8 7% $ 1,584,257
ed the application review and award process in
June 2007 and the Council recommended New lnvhesﬁgofor 5
funding 24 research granfs totaling $8,746,999 Researe ¥ 14 8% b SIS8EN0
beginning July 1, 2007. This action resulted in an Team Science Program 6 2 33% $ 1,999,132
overall proposalto-award ratio of 44 percent. Total 55 24 44% $8,749,999

Table 1 provides a breakdown of requests and
awards across the grant mechanisms.

Of the 2007 awards, 59 percent of grant funds
were for three-year New Investigator Research

grants, and 18 percent of grant funds were for Universiy of Micmi - RN

one-year Bridge grants, while the remaining 23 University of South Florida _
percent funded two-year Team Science Program University of Central Florida [
grants.  In all cases of muliiyear eligibility, . versty |
Florida State University

continued funding is conditional upon acceptable ity ot Foris IR
grantee performance as well as the availability e R
of funds. The Scripps Research Institute .

Moffitt Cancer Center & Research Institute [
Public and private research institutes throughout Mayo Clinic [l

Florida are benefiting from these awards. The

Program awarded grants to ten Florida research Fordo Atntic Universiy

institutions, as shown in Figure 4. Eight of these Bay Pines VA Healthcare System [l

instituions are beneficiaries of funds to support 01 23 456 7 8 910
one or more new investigators, illustrating the

broad distribution of new falent establishing inde- Number of Grants

H Bridge
B New Investigator Research
Team Science Program

pendent research careers across the sfate.

Refer to Appendix A for the FY 2007-2008

grantee  information  including  principal Figure 4

invesfigator, -insfifufion, award amount, project  Nymber of 2007-2008 Grants Awarded by Institution
fifle, and abbreviated lay abstract.
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National Biomedical Research Funding

and Funding Trends

To better understand the current and future state
of nafional funding, it is helpful to begin by
looking back over the last decade.

Between 1998 and 2003, the NIH budget
effectively doubled to roughly $27 billion per
year (see Figure 5). This increase led to rapid
growth in the natfion’s biomedical research
capacity. A 2001 survey by the Biotechnology
Industry Organization found that 41 of the 50
states had “engaged in some kind of effort to lure
the biosciences.”44 In 2005, the National
Science Foundation [NSF) published data
showing the largest reported increase ever (11
percent) in research space at research-performing
colleges and universities between FY 2001 and
FY 2003. More than half of this space was for
research in the biological or medical sciences.4®

However, after a modest gain in 2004, the fotal
annual budget of NIH has remained essentially
flat.  Further complicating matters, the agency

Figure 5
Trends in Reseearch by Federal Agency

Fiscal years 1976-2008, in billions of constant FY 2007 dollars.

reported a reduction in its purchasing power from
2004 to 2007 of nearly 13 percent as the cost of
conducting biomedical research continued to
increase at a rafe higher than inflafion.4¢

Meanwhile, scientists  who received an
unprecedented number of grants during the high
growth period have been seeking competitive
renewals after three to five years. To compensate
for lower funding success rates, they are
submitting more proposals to keep their labs
open. In addition, as they consfruct and equip
their new facilities and hire and frain additional
faculty members,
submitting even more federal grant applications.

research institutions are

Beginning in 2003, the number of research
proposals received by NIH has increased
sharply. In April 2007, the Center for Scientific
Review within NIH reported an 80 percent
increase during the last five years4”  Figure 6
shows the frend in the number of applications
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Figure 6

Trend in Funding from National Institutes of Health
Facts and Figures on National Institutes of Health Extramural Programs, May 2007
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undergoing peer review (roughly half are
screened out before the review process), along
with the chances of a research proposal being
selected for funding at its first submission.

These trends are unlikely fo change in the near
future. In May 2007, John Marburger, Science
Advisor to the President and Director of the Office
of Science and Technology Policy, fold the
American Association for the Advancement of
Science Policy Forum, “Itis clear that the doubling
[of the budget] has had a profound impact on the
nation’s biomedical research enterprise.  The
response . . . has been an abrupt increase in
research capacity, financed not only by the direct
federal investment, but by state governments and
private secfor sponsors eager to leverage this
investment, not least fo enhance competitiveness
for additional federal funds. We now have an
enlarged biomedical R&D labor pool - a new
generation of researchers - who are populating
new expanded research faciliies and wrifing

Biomedical Research Program

=+~ Success Rate

federal grant proposals in competition with the
previous sfill.productive generation of their faculty
advisors.  And they are fraining yet another
generation of new researchers who hope to
follow the same pattern. | cannot see how such
an expansion can be sustained by the same
business model that led to its creation. The new
researchers will either find new ways to fund their
work, or they will leave the field and seek jobs in
other sectors of the economy.”48

Florida researchers at 50 organizations classified
as domestic higher education, research institutes,
independent hospitals, and industry received new
awards from NIH fotaling $337 million during FY
2006. As of October, NIH awards to the state’s
investigators had reached nearly $340 million
during FY 2007, For the second year in a row,
this level of funding places Florida 18th among
the 50 states in fotal percent of NIH funding and
45th on a per capita basis (see Appendix B).
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Program Operations

Summary of
Program Funding History

Funding for the Program in FY 2007-2008
included $3.9 million in interest earned on the
$150 million reserve within the Llawton Chiles
Endowment Fund and $6 million from the state’s
annual appropriations.

The following table outlines the number of grant
applications received and the number, type, and
fofal value of grant awards extended for each of
the seven years the Program has been in existence.
There have been 120 grants awarded since
inception, representing over $50 million in research
funding.  The Program awarded 42 inaugural
grants in FY 2001.  Appropriations through FY

Table 2

2003-04 were used fo fulfill multiyear continuation
awards to these grantees, where appropriate.
Except for three oneyear Small Business
Technology Transfer Grants totaling $150,000
and funded from administrative expenses, no new

grants were awarded unfil FY 2004-2005.

Grant money that is obligated but not disbursed by
the end of the fiscal year is carried forward to pay
out multiyear grants in subsequent years.

Administrative Costs

Florida law limits administrative costs to 15 percent
of the total appropriation. As the data shown in
Table 3 below indicate, Program staff has held
administrative  cosfs well below the legislative
limit, freeing up more dollars for research
project support.

Program Award History

below numbers are rounded

FY 2001-02 FY 2002-03 FY 2003-04 FY 2004-05 FY 2005-06  FY 2006-07 FY 2007-08
Applicants 189 No Cadll 55 57 44 5] 55
Awards No. Million No. Million No. Million No. Milion No. Million No. Milion No. Million
IR 28 .08 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
NIR 14 /.37 0 0 13 5.62 11 4.85 12 5.05 14 517
SBTT n/a n/a 3 0.15 2 0.20 2 0.20 2 0.19 n/a  n/a
TSP n/a n/a n/a n/a 3 2.91 3 2.99 3 2.85 2 2.0
Bridge n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 8 1.58
Total 42 S$1645 O $0 3 $0.15 18 $8.73 16 $8.04 17 $8.09 24 $8.75
Fiscal I Grant Administrative
Year Appropriation Awards Percent S Percent
FY 0708 9.90 8.75 85% n/a n/a
FY 0607 Q.50 8.09 85% 0.88 Q%
FY 0506 .37 8.04 86% 0.67 7%
FY O4-O5b Q.40 8.73 Q3% 0.68 7%
FY 01-04 1764 16.45 Q3% 0.87 5%
Total 55.81 50.06 89% (avg) 3.10 7% (avg)
Table 3

Program Expenditures ($ Million)

9 This number excludes indirect cosfs, which are provided by the Department of Health.
Beginning with FY 2004-2005 adminisfrative expenses include $250,000 for the Center for
Universal Research to Eradicate Disease pursuant fo s. 215.5602 (12.) F.S.
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Program Administration

The Office of Public Health Research, within
the Department of Health, is responsible for
administering the Program.  Based on the
continuing quality of service provided, the Office of
Public Health Research renewed the contract with
lytmos Group, LLC, for an additional three-
year period, through June 2010, subject fo the
availability of funds.

lytmos provides consulting, business, and technol-
ogy solutions for the grantmaking industry.  Their
delivery of effective processes and innovafive
solutions  helps biomedical research grant
programs such as the Jomes & Esther King
Biomedical Research Program and the
Bankhead-Coley Cancer Research Program
improve grant program performance by reducing
the burden of administrative functions and
introducing best-practice solutions.

Jointly, the Office of Public Health Research and
lytmos are responsible for:

* Program Development — Funding cycle and
Call  preparation,  researching  grant
programs and development
and refinement of Program policies and
procedures, and creation of Program materials

initiatives,

* Application Processing — Acceptance and
processing of online applications, administro-
five review of applications for compliance
with all requirements

* Peer Review Process Management —
Reviewer recruiting, panel and review
assignments, and development of evaluation

materials

* Funding Decision Support — Competition
analysis and reporting, funding decision
aids, and direct Council support

* Administrative and Programmatic Monitoring
of all Grants — Financial and progress report
evaluations, site visits, compliance with
human and animal use assurances; direct
grantee support; financial and  scientific
overlap monitoring; and  continuation
request processing

Biomedical Research Program

* Budget and Finance — Managing the
budget, direcfing granfee payments, and
procuring and managing award confracts

* Program  Evaluation and Improvements —
Ongoing monitoring and implementation of
process and performance enhancements,
strategic planning, working with the Council
fo  compare the Program  against
benchmarks, and reviewing and updating
long-term goals

* Technical Support — Automated application
processing, grant management systems
support, grantee technical assistance, and
website development and maintenance
(www.floridabiomed.com)

The Granting Process
The FY 2007-2008 grant process began with

guidance from the Council in August and
September 2006 that was incorporated into the FY
20072008 Call released in December 2006.
The Program publicized the availability of funding to
nearly 700 individuals in Florida via email in
November and December 2006 and posted
information about available grants on the Program
website at www.floridabiomed.com.

The Program collected written questions  from
applicants and published answers on the Program
website for the benefit of all candidates.
Applicants completed online applications tailored
for each grant mechanism by the due dafe of

February 23, 2007.

The Program began ifs project selection process by
subjecting each application fo an independent
peer review. The reviewers were nationally
prominent individuals from universities, government
agencies, and industry whose expertise match the
application’s fopic. To avoid conlflicts of inferest,
none of the reviewers was associated with any
Florida-based public or private entity working in the
life sciences. Reviewers agreed fo respect the
confidentiality of new, unpublished research
confained in applications they examined.  Each

reviewer was required to declare any recognized
23
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conflictof-inferest during the assessment period, and
program staff adjusted review assignments
as needed. The reviewers judged proposals
using  an questionnaire  that
was published on the Program web site,
www.floridabiomed.com, prior to the competifion
due date.

evaluation

For all applications except those seeking Bridge
Grant funding, the Program relied on a numeric
indicator of scientific merit as rated by Program peer
This mefric consisted of the average
reviewer rating for each proposal (using a scale
similar fo the one used by the NIH in ifs peer review
process), excluding the highest and lowest scores.
For Bridge Grant applications, the Program
relied entirely on the federal peer review scores
(normalized across agencies) as the indicator of
scientific merit. To safisfy addifional programmatic
interests, three independent peer reviewers

reviewers.

examined Bridge Grant applications to rafe the
relationship of the proposed research to tobacco
ilnesses, the feasibility of the work proposed for
the Program grant period, and the appropriateness
of the budget.

At the May 2007 Advisory Council meeting, lytmos
presented scientific merit scores and dafa in a
manner that concealed the identity of the invesfiga-
for and insfitufion in order to avoid conflictsof
inferest of both the Council members and the
Department staff.  The Council considered overall
Program objectives and fundable ranges for each
grant mechanism to establish award priorifies.
Council  members then provided funding
recommendations fo the Surgeon General, who
made the final award determinations. Program staff
conducted a final check of eligibility requirements
before completion of the granting process and,
once approved, announced new awards on

June 1, 2007

Award processing activifies consisted of finalizing
budgets, establishing contracts specifying the
award terms and conditions, obtaining human
subject and animal study approvals  from
official organizafions, and updating other
support information.

2007 Annual Report

Grant Management

During 2007, the Program ensured integrity
and accountability in its grant award and
administrative processes by:

* Requiring periodic financial reports and
monitoring grantee spending patterns

* Requiring justification of expenditures and
proposed changes fo budgets, key
personnel, and research protocols

* Requiring annual narrative progress reports
* Conducting grantee site visits

* Providing technical assistance as needed

With the understanding that research by its very
nature is unpredictable, the Program held high
expectafions of its grantees to complefe the
planned project aims. Grant managers required
principal investigators to provide a “Research
Milestone Chart” for multiyear grants as a tool to
communicate research plans and progress.
Maintained for the life of the project, this chart
shares the planned high-evel schedule for each
project aim and includes major milestones. The
rafionale for infroducing this tool is that effective
project planning by the principal investigator is
essential project success.

Progress Reports

In written progress reports provided in April 2007,
principal investigators described the status of their
work relafive to the specific aims and shared
significant findings to date. They also presented
plans for addressing unanticipated outcomes or
project delays and reported projectrelated
published works, patents, and complementary
funding. Sets of three subject matter experts from
outside Florida reviewed each of these reports for
reasonableness, and in many cases offered
helpful suggestions. Each principal investigator
received a copy of his/her peer review
evaluation and had an opportunity to respond
fo reviewer comments.

James and Esther King



Site Visits

Program representatives make every attempt to
conduct site visits once during the life of a
multiyear grant, allowing Program staff to meet
the investigators and sponsored research
personnel, see and hear more about project
progress, and ensure that proper insfituional
controls are in place to support the State's
During 2007, Program staff
conducted site visits to 21 grantees at Florida
State  University, University of Miami, Florida
Atlantic University, University of Florida, and
Mayo Clinic.

investment.

* The site visit team examined insfitutional
policies and audited
expenditures charged to the project.

controls  and

* The principal investigator lead a lab tour and
made a conference room presentation on
the sponsored research, followed by a
question-and-answer session. The mentor of
the new investigator, other project team
members, and other institution staff attended.

* The site team invited other past, current, and
potential grantees and sponsored research
personnel fo an open session fo discuss
Program guidelines and obtain feedback for
Program improvement.

* The site team shared preliminary findings at
the conclusion of the visit and followed up
with a written site visit report.

Grant Completions and Continuations
Eighteen projects concluded during 2007, The
Office of Public Health Research collected
unspent funds from these grantees and returned
them to the Biomedical Research Trust Fund.
Program policy requires multiyear awardees to
submit formal requests to renew their grants on an
annual basis. Confinuation funding is contingent
upon evidence of acceptable progress towards
the project aims and research milestones,
including the narrative progress report and
associated peer review, principal investigator
response, the “Research Milestone Chart,” and
site visit information.

Biomedical Research Program

After reviewing all available information in May
2007, the grant manager
continuation, conditional continuation, or grant
termination for each award.

recommended

Based on evidence of safisfactory progress, the
Program granted requests in June for the next year
funding for the remaining 26 multiyear grants.
However, this process led to a Program decision
to continue one grant with conditions.  The
principal investigator was required to submit a
"get well” plan at the beginning of the next year
of funding in July, with an inferim progress report
due in November. Unacceptable progress af
that time would be cause for termination of
the award.

No-Cost Extensions

Sevenfeen sponsored research projects were
scheduled to end on June 30, 2007. The inves
figators for 13 of these projects requested “no-
cost extensions,” or addifional fime to complefe
the planned research using funds already
disbursed by the Program that remained unspent.
These requests were accompanied by justification
for needing the extension, amount of additional
time needed, an estimate of the amount of funds
that would remain at the end of the grant, and the
amount of funds needed for the extension period.
Using the satisfactory progress of the project to
date and the reasonableness of the research plan
for the extension period as the determinant, the
Program approved 10 of these requests. Having
remaining funds at the end of the grant is not
enough justification to approve a “no-cost
extension.”  The remaining awards concluded
according fo the original end dafe, and the
Office of Public Health Research initiated
collection of any unspent funds.  Unspent funds
were refumed fo the Biomedical Research Trust
Fund and are available for future use by
the Program.
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Veena Antony, M.D.

Chief of Pulmonary, Critical Care and Sleep Medicine
Professor of Medicine, Molecular Genetics,

and Microbiology

Vice Chair for Research

Department of Medicine

University of Florida

Seat: American lung Association

Appointed: July 1, 2007

Edward R. Block, M.D.
Distinguished Professor and Chair
Department of Medicine
University of Florida

Seat: American lung Association
Appointed: July 1, 2000
Relinquished: June 30, 2007

Richard J. Bookman, Ph.D.

Executive Dean for Research & Research Training
Miller School of Medicine

Vice Provost for Research

University of Miami

Seat: Advisory Council Chair

and American Heart Association

Appointed: July 1, 2000

Nikolaus Gravenstein, Ph.D.
Professor and Chair
Department of Anesthesiology
University of Florida

Seat: Biomedical Research
Appointed: February 27, 2006

Randal Henderson, M.D.

Associate Medical Director of Proton Therapy Insfitute
Professor and Medical Director

Department of Radiation Oncology

University of Florida

Seat: House-Cancer Program (ACoS)

Appointed: April 20, 2007

Myra Hurt, Ph.D.

Associate Dean, Research & Graduate Programs
Professor

Department of Biomedical Sciences

College of Medicine

Florida State University

Seat: Research University

Appointed: February 27, 2006
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Section 215.5602, £.S., charges the Council with
awarding grants for cancer research through the
King Program (included in Appendix C|. The
Council meefs this directive by advising the
Office of Public Health Research and the Florida
State Surgeon General for the direction and
scope of the Program and assists in the
development of guidelines to ensure fairness,
neutrality, and adherence to the principles of
merit and quality in the conduct of the Program.
The Council also functfions in an advisory role for
the Bankhead-Coley Cancer Research Program.

Among the significant contributions of the Council
is the defermination of specific grant mechanisms
and eligibility requirements to achieve the
statutory goals of the Program.  The Council
follows strict measures to avoid conflictofinterest
in making funding recommendations to the
Department of Health, relying primarily upon the
outcome of an independent scientific peer-
review process.

When Florida lawmakers added responsibility
for the Bankhead-Coley Cancer Research
Program to the Council in May 2006, they also
added two seats reserved for professionals with
clinical cancer research experience. In July
2006, Senate President Ken Pruitt named Daniel
Morris, M.D., a practicing clinical oncologist at
Naples Medical Center, to the Council. In April
2007, Randal Henderson, M.D., a past
president of the Florida Society of Clinical
Oncology (FLASCO), was appointed fo the
Council by House Speaker Marco Rubio.
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Advisory Council

Another notable change to Council membership
during 2007 was a rofation in the designated
representative of the American Lung Association.
Effective July 1, 2007, offer seven years of
distinguished service as an infegral confributor to
the work of the Council, Edward Block, M.D.,
yielded his seat to Veena Antony, M.D.

The Eleven Delegates
to the Biomedical Research
Advisory Council:

B One representative of the Florida Division
of the American Cancer Society

B One representative of the Florida/Puerto Rico
Affiliate of the American Heart Association

B One representative of the American Lung
Association of Florida

B Four members appointed by the Governor
* Two with expertise in biomedical research
* One from a Florida research university

* One representing the Florida general
population

B Two members appointed by the President
of the Florida Senate

* One with expertise in behavioral or
social research

* One from a cancer program approved
by the American College of Surgeons

B Two members appointed by the Speaker of
the Florida House of Representatives

* One from a professional medical
organization

* One from a cancer program approved
by the American College of Surgeons

Biomedical Research Program

Albert Latimer, B.B.A.

Vice President External Affairs
Enterprise Florida, Inc.

Seat: General Public
Appointed: February 27, 2006

Daniel Morris, M.D.

Medical Physician

Medical Oncology and Hematology
Naples Medical Center

Seat: Senate-Cancer Program (ACoS)
Appointed: July 17, 2006

Sigurd Normann, M.D., Ph.D.

Professor

Pathology, Immunology and Laboratory Medicine
University of Florida

Seat: American Cancer Society

Appointed: July 1, 2000

Penny Ralston, Ph.D.

Dean Emeritus and Professor

College of Human Sciences

Florida State University

Seat: Senate-Behavioral/Social Research

Appointed: July 17, 2006

Mary Lou Sole, R.N.,

Ph.D., CCNS, FAAN

Professor

College of Nursing

University of Central Florida

Seat: House-Professional Medical Organization
Appointed: April 19, 2007

Herbert Weissbach, Ph.D.

Distinguished Research Professor and Director,
Center for Molecular Biology and Biotechnology
Department of Biological Sciences

Florida Atlantic University

Seat: Advisory Council Vice-Chair

and Biomedical Research

Appointed: February 27, 2006
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Appendix A. Abbreviated Abstracts of 2007 Grant Awards

The following list represents Program grants that began research in 2007, The grants are listed in alphabefical order by Principal Investigator
name. Full lay abstracts are posted on the Program web site, www.floridabiomed.com.

I BENNETT, Role of Non-peptide Domains in Sodium Channel Function

Eric Heart diseases such as heart failure, ischemia, and cardiac arrhythmias lead to a loss of quality of life and potentially to death. Cardiac
arrhythmias cause the death of hundreds of thousands of individuals annually. Heart disease is exacerbated by tobacco use. Recent reports
indicate that the risk of deadly cardiac arrhythmias increases in smokers suffering from heart failure. The longterm objective of this research
is to understand better how cardiac rhythms are controlled and how these rhythms tend to become irregular during heart disease. The
contraction of the heart is regulated by the elaborate conduction of electrical signals, called action potentials, throughout the cells of the
heart. The acfion potential is produced by the orchestrated functions of transmembrane proteins, called ion channels. Any change in ion
channel funcfion can alter the action potential and lead to changes in conduction across the heart, thereby impacting cardiac function.
Cardiac ion channels have large and variable amounts of sugars attached to the channel protein, and these sugars can alter how the
channel works. The quesfion to be answered is whether the amounts and types of sugars that contribute to cardiac ion channel function

2007 Bridge are also remodeled such that the cardiac action potential and thereby cardiac conduction is alfered. Sugardependent changes in cardiac
conduction will be studied by measuring electrocardiograms in mice that do not express an enzyme that normally adds sialic acids (a sugar

residue) to proteins, including ion channels. The team will investigate whether and how sugars alter neonatal and adult action potentials as

University of
South Florida

$200,000 well as study how sugars impact cardiac potassium currents and channels.  Understanding how cardiac rhythm is controlled and
! modulated is necessary in order to develop feasible methods for preventing the onset of deadly cardiac arrhythmias.

I BOLANOS, Longterm Neurobiological Effects of Nicotine Exposure during Adolescence in Male Rats

Tobacco dependence through cigarette smoking is the leading preventable cause of death in the world, killing nearly 4 million people
annually. Over 30 percent of the U.S. population aged 12 and over (approximately 71.5 million Americans) report past month use of
a tobacco product. Nearly all of current adult smokers began their habit during their juvenile or teenage years, and almost all current
smokers report becoming daily smokers by the age of 20. In addition, 30-60 percent of cigarette smokers have a lifefime prevalence
of major neuropsychiatric disorders, and smokers have about fourtimes greater risk of mood disorders and depression than non-
smokers. Though many sfudies have focused on identifying social and psychological risk factors underlying teen's susceptibility to
smoking, very little is known about the bioclogical mechanisms and the long-term neurobiological effects of nicotine exposure during the
adolescent years. Therefore, the major experimental goal of this research is to characterize the longterm behavioral and biochemical
changes induced by nicotine exposure during adolescence using animal models. In addition, this study will identify genes regulated by
nicotine exposure during this developmental period that may influence future sensitivity to drugs and enhanced vulnerability to psychi-
afric disorders later in life. This will be accomplished by determining changes in behavioral sensitivity to nicotine, cocaine and morphine,
natural rewards, and alterations in behavioral reactions to anxiety- and stressinduced environments in adult rodents. Moreover, gene

Carlos

5097 MR o transfer therapy will be used to more directly assess the functional role played by the identified genes in mediating pathological

orida Siate UNWEISIY ) 11, ovior. The resuls from h iments will contribute to befter understanding of how biochemical and behavioral mechan
$357767 behavior. The results from these experiments will contribute to betier understanding of how biochemical and behavioral mechanisms
' inferact fo mediate nicotine-induced vulnerability to disorders of mood and motivation and increase susceptibility to other drugs of abuse.

I CASALINO- Role of Monocyte Chemotactic Protein -1/CCR2 on Oxidative Stress-Induced Mucous Phenotype

MATSUDA, Cigarette smoke is the major risk factor of chronic bronchitis, chronic obstructive pulmonary disease (COPD), and other respiratory diseases
c that represent a significant health care problem. This research aims to understand how cigarette smoke induces these pathologies in order to
S. Marina delineate new sfrategies aimed at improving the current therapies, especially for COPD, a severe condition characterized by progressive,
ireversible airflow limitation and excessive mucus secretion. In particular, efforts are focused at trying to identify the mechanisms responsible
for two important features of this disease: increased mucus production and changes in the cells that produce mucus (known as goblet cells).
To accomplish this, the team will use a model of airway in which airway cells are grown in the laboratory with one side directly exposed to
the air and the other fo a solution of nutrients. This type of cell culture, known as air liquid interface, resembles the cells that line the inside of
human airways. These cells will be exposed to some of the components of the cigarette smoke called reactive oxygen species or ROS. The
hypotheses is that ROS induce a series of “unfortunate events” that result in excessive mucus production. To fest this hypothesis, the cells will
2007 NIR be exposed to ROS, measuring the production of some mucus components, and leaming about the cascade of events that leads fo mucus
University of Miami excess by blocking the different steps of this pathway. The overall goal of this project is to advance the understanding of how cigarette smoke
$375,000 can lead fo smoking-related respiratory diseases. The exploration of these mechanisms will provide important new information that might open

the possibility for new therapeutic inferventions.

I CHAN, Nicotine Disrupts Adult Hippocampal Neurogenesis

G Nicofine, the neuroactive compound responsible for tobacco addiction, has recently been shown to reduce adult hippocampal
neurogenesis. The hippocampus is a brain structure that plays a crifical role in learing and memory processes and is a site of neuronal
degeneration in Alzheimer's disease, stroke, and epilepsy. Neurogenesis is the process that involves the proliferation, migrafion, and
differentiation of progenitors info neurons. Adult hippocampal neurogenesis decreases during aging, an alteration that could conceivably
account for deficits in hippocampusmediated brain functions and for the declining ability of the nervous system to recover from injury and
disease with advancing age.  Several lines of evidence also suggest that impairments in neurogenesis may be involved in the
pathophysiology of stroke, Alzheimer's, and Parkinson’s disease. Because nicotine-induced inhibition of neurogenesis can adversely impact

2007 NIR the brain fo respond to functional demands and injury, concerns have been raised for the potentially serious consequences of fobacco

University of addicfion and nicofine abuse. The goal of this research is fo investigate how chronic nicotine treatment blocks the molecular CREB response

Central Florida and whether restoring CREB activity or the expression of downstream genes can reverse nicotine-induced inhibition of neurogenesis. These

$375 000 studies will provide insights into the molecular basis of nicotine-induced inhibifion of neurogenesis and support sfrategies for enhancing CREB

' funcfion as a means to preserve neurogenesis in habitual smokers and chronic nicotine users.
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Role of cRaf-1/ERK Pathway on Cotinine Neurotox ECHEVERRIA- I

There is growing evidence that fobacco exerts toxic effects in the human brain, although the mechanisms are poorly understood. MORAN
Ci ke i lex mi f han 4,700 chemical ds includi id h he brain. Pri d !
igarette smoke is a complex mixture of more than 4,700 chemical compounds including oxidants that stress the brain. Primary an

secondary smoke is one of many potential early events promoting the development of neurodegenerative disorders for which Valentina
everyone is af risk. In fact, the toxin cofinine, produced from nicofine in the body, decreases the survival of brain cells and impairs
human cognitive abilities. All of the preliminary data investigating the causes of neurodegeneration for almost a decade, shows that
the abnormal activity of proteins involved in memory are altered in the brain. These factors, which are acfivated by oxidants and
other toxins, are a common theme and are also affected in stroke, epilepsy, and Alzheimer's disease. This research will use cellular
and animal models to study the involvement of these factors in cotinine’s effect on learning and memory and the use of potential
therapies o balance the activity of these factors in the brains of people exposed to tobacco during pregnancy or adolescence.
2007 NIR
Bay Pines VA
Healthcare System
$375,000
Mechanisms of Oxidant-Induced Chronic Bronchitis FORTEZA I
Chronic bronchitis is a debilitating disease characterized by chronic cough and frequent respiratory infections that result in frequent Rosannc;
hospitalizations and poor quality of life. The most common cause of chronic bronchitis is exposure fo cigarefte smoke. Gases in
tobacco smoke have been shown to have substances called reactive oxygen species that damage the lung epithelium and can result
in chronic bronchitis in individuals exposed to cigarette smoke. In this research, cells obtained from lung donors suffering from
chronic bronchitis will be used in combination with state-ofthe-art techniques to understand why mucous hypersecretion occurs and
what can be done to prevent the disease or the progression of the disease in individuals that have been exposed to cigarette smoke.
The longterm goal of this research is to understand the cellular and molecular mechanisms that lead to the structural changes
associated with chronic bronchitis.  This project focuses on oxidative stress-induced epidermal growth factor receptor (EGFR)
activation and mucus hypersecretion.
2007 Bridge
University of Miami
$200,000
Anxiety-Based Smoking Treatment GEREND, I

Smokers with anxiety vulnerabilities represent a common, but understudied, segment of the smoking population who are at heightened risk
for continued nicofine dependence and its associated morbidity and mortality. Although researchers have attempted to understand the
utility of integrating cognitive-behavioral treatment of depression into standard cessation protocols, very little research has directly targeted
anxiety vulnerability factors in smoking cessation.  This research aims fo fill this gap in the existing literature by developing a novel,
cognitivebehavioral approach to smoking cessation treatment for smokers with elevated levels of anxiety sensitivity. In the first phase of the
project, a specialized protocol will be developed for the treatment of nicotine dependence. This Anxiety-based Smoking Treatment (AST)
will infegrate interoceptive exposure, cognitive resfructuring, and psychoeducation exercises developed for anxiety prevention and
treatment programs with standard smoking cessafion sfrategies and nicotine replacement therapy. Initially, a small sample of smokers with
elevated levels of anxiety sensitivity will complete the protocol, which will be modified and refined based upon feedback from participants
and clinicians. In the second phase, 60 smokers with elevated levels of anxiety sensitivity will be assigned to either: (1) standard
smoking cessation freatment and nicofine replacement therapy (ST) or, (2) AST, which integrates ST plus cognitive-behavioral exercises 2007 NIR
aimed at reducing anxiety-related symptoms. The results of this project will significantly increase knowledge about the role of anxiety- Floridhs Siatis Uhfivaritiy
related vulnerability processes in relapse fo smoking. By employing cognitive and behavioral sirategies to reduce anxiety-related vulnerabil- $375,000
ity, it may be possible to promote effective smoking cessation among an atrisk group of smokers with elevated levels of anxiety sensitivity. !

Irreparable Ribosomal Damage after Focal Brain Ischemia (Stroke) HU I
4

Stroke (or focal brain ischemia) is a serious clinical problem. On average, every 45 seconds someone in the United States has a sfroke, Bingren
totaling more than 700,000 incidents each year. A substantial number of these stroke incidents can be associated with fobacco use as well 9
as increasing stroke severity and the incidence of stroke death by two- fo threefold. The molecular mechanisms of stroke-induced neuronal
damage are still poorly understood, and there are few effective clinical freatments available for siroke patients. Therefore, study of molecu-
lar mechanisms of stroke is essential to understand how tobacco use increases stroke incidence and how fo develop new therapeutics for
treatment of this devasiating tobaccorelated disease. Tobacco smoking generates numerous reactive intermediates that interact with
profeins to form foxic protein adducts in our body. These protein adducts are highly toxic in neurons. We have recently found large
quantities of toxic proteins in the proteasomes, and on mitochondrial and endoplasmic reficulum membranes. Deposition of toxic proteins in
these vital organelles leads to functional failure of these organelles affer focal brain ischemia (stroke). Tobacco use is likely to increase
incidence of stroke and stroke severity by aggravating the functional failure of multiple cellular organelles. The objective of this project is to
investigate molecular mechanisms underlying the functional failure of vital cellular organelles and to explore treatment measures that rescue 2007 Bridge
damaged vital organelles affer stroke.  Studies strongly suggest that toxic deposifion of abnormal proteins in vital cellular machinery is a University of Miami
consequence of malfunction of protein quadlity control systems.  This research employs state-ofthe-art molecular gene  transfection $200,000
technologies to rescue the failure of protein quality control systems in neurons dfter stroke, providing a new avenue for treatment of stroke. :

Mary
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I KENNY, Mechanisms of Nicotine Reinforcement in Rats: An RNA Interference Approach

Nicotine is the active ingredient in tobacco smoke most likely responsible for the addictive properties of tobacco and the persistence
of the harmful tobacco habit in human smokers. This research aims fo investigate the mechanisms by which nicotine acts in the brain
to produce its addictive properties. Nicotine activates proteins in the brain termed nicotinic acetylcholine receptors (nAChRs) that
are located in brain reward pathways or “pleasure centers.” In this project, the expression of different nAChR subunits likely to
regulate the addictive actions of nicotine will be decreased in a specific region of the rat brain that has been widely implicated in
regulating the pleasurable/addictive properties of nicotine. To “knock down” targefed nAChR subunits, a virus will be injected
(lentivirus) into this region of the rat brain that can infect brain cells in this area, and make a molecule called a short inferfering RNA
(siRNA) inside the brain cells. We can design this siRNA such that it binds to specific (RNA)] targets within the infected brain cells.
Upon binding fo their targets, siRNAs activate machinery within the cell to destroy the target to which it has bound, by a process
termed RNA inferference. So, by targeting siRNAs to individual nAChR subunits, we can knock down the expression of these nAChR
subunits in brain cells important for the development of nicotine addiction. The plan is fo examine the effects of knocking down
discrete nAChR subunits in rat brain on the ability of nicotine to produce ifs pleasurable effects and on the desire to consume
nicotine, compared with control rats with intact nAChRs. It is predicted that, if nAChR subunits that regulate the actions of nicotine
are knocked down, the excitatory effects of nicotine on brain pleasure centers will be decreased, as will the amount of nicotine that
rats will consume.

I LINCOLN, Molecular Regulation of Heart Valve Development and Disease

JOY Epidemiological studies have identified fobacco use as a clinical risk factor for increasing the incidence of cardiovascular disease

including calcification of heart valve leaflets. Despite the clinical relevance, the fundamental mechanisms that lead to calcification of
valve structures are not known. Human studies are beginning to provide evidence that developmental pathways important in
valvulogenesis also contribute to adult valve disease. Following birth, valve interstitial cells (VICs) and ECM (extracellular matrix)
become highly organized within the valve structures to facilitate and maintain normal valve function. Diseased or malfunctioning adult
valves are associated with alterations in ECM homeostasis and VIC distribution.  During chondrogenesis (the process in which
carfilage is formed), Sox9 regulates expression of cartilage genes, a regulatory pathway that appears to be conserved in cartilage-
like cells during valve development. However, in developing bone, Sox@ expression is reduced with increased expression of bone
matrix proteins, suggesfing that Sox9 function plays a pivotal role in maintaining chondrogenesis and repressing bone formation in
fissues that must remain cartilaginous. Calcified valves display alterations in Sox@ expression and ecfopically express bone matrix
profeins, suggesting that aberrations in Sox? function may lead to alterations in ECM homeosfasis and valve disease. The
molecular mechanisms of Sox? required for ECM homeostasis in normal embryonic and adult valves are not clear and may be

Paul

2007 NIR
The Scripps Research
Institute Florida

$375,000

2007 NIR important in calcified valve disease. The overall hypothesis is: Sox9 is required to maintain ECM homeostasis in normal embryonic
University of Miami and adult valves by directly regulating expression of carfilage-associated genes and inhibiting expression of bone-related genes, thus
$375000 preventing pathological calcification. These studies will examine the molecular mechanisms of Sox9 for ECM homeostasis during valve

development, mainfenance, and disease using in vitro and in vivo systems of pathological valve calcification.

I LITOSCH, Regulation of Phospholipase C-beta by Receptor Signaling

Irene Smoking is a major risk factor contributing to cardiovascular disease, including hypertension and stroke.  The major component in
tobacco, nicotine, is implicated in the mechanism leading to hypertension. Both direct and indirect effects of nicofine on vascular smooth
muscle tone have been identified, but mechanisms remain incompletely understood. Vascular smooth muscle tone is regulated by Gg-
linked G protein-coupled receptors (GPCR) signaling through phospholipase Cbeta. Aberrant GPCR-PLCb signaling induces cellular
changes that lead to the development of cardiovascular disease, including the development of hypertension.  Chronic nicotine
administration increases the expression levels of the PLCb1 isoform, implicating this specific isoform in adaptation fo nicofine.  This
laboratory has identified the phospholipid, phosphatidic acid (PA), as a novel modulator of GPCRPLCb1 signaling, potentially mediating
crosstalk between PLCb1 and multiple recepforregulated pathways. PA sfimulation is PLC-b1 isoform dependent, PA specific, and
synergistic with alpha-q sfimulation. PA regulates PLC-b1 binding to membranes and sensitivity to inhibition by protein kinase C (PKC). A
PA binding region has been identified within the PLCb1 Cterminus through a mutagenesis approach. This study will test the hypothesis

2007 Bridge that PA binding to this region is required for GPCR regulation of PLCb1 activity in vitro and in cells. The hypothesis that dimerization

Uifvestiy o ie constitutes part of the mechanism for PA regulation of GPCRPLCb1 signaling will be tested. Model systems of increasing complexity rang-

$200,000 ing from purified proteins to cells will be used. These studies will delineate a novel regulatory pathway, identify interactions with signaling

' networks, determine the requirement for PLC-b1 dimerization in the regulation of GPCR signaling, and identify new therapeutic targets.

I MANETSCH, Bcl-XL-Templated Assembly of Compounds Modulating Bcl-XL-Protein Interactions

Roman In the last decade, certain biological molecules in cells have been identified fo be accountable for the development of cancer if they bind
fo other biological molecules. One family of these biological molecules represents the proteins of the Bcl-2 family. These proteins direct-
ly relate fo many cancers such as B-cells lymphomas, prostate cancers, colorectal adenocarcinomas, breast cancers, and lung cancers.
The main goal of this research is to develop anticancer drugs that induce apoptosis of cancer cells. The team will develop a novel and
efficient drug discovery method, which will significantly improve the discovery process of these novel anticancer drug molecules targefing
the proteins of the Bcl-2 family. In traditional drug discovery applications, a large number of different compounds are first prepared, then
in a subsequent step are tested for biological acfivity. The decline in the rate of submission and infroduction of new drug candidates over
the last 10 years is alarming and provokes questions about the effectiveness of the existing approaches fo drug discovery. Researchers
presume that compounds, which are screened for inhibitory activity, have to be stable “finished” products before they encounter their actu-
al biological target. In this research, a drug discovery methodology will be developed that shows potential fo create a shorteut in drug

2007 NIR discovery efforts. This methodology will combine preparation and testing of collections of compounds in the very same step. The hypoth-

University of esis is that in the presence of the target biomolecule, reactive fragments are directly assembled to bigger compounds, which bind very

South Florida strongly fo the target biomolecule. Thus, even fragments, which only modestly bind to a biological target’s individual binding pocket, can

$375000 ultimately provide compounds with strong binding properties when coupled in the correct way. The approach to find drug molecules has

' enormous potential not only for the discovery of new anficancer drugs but also to influence bioclogical and medical sciences in general.
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Engineered Nanoparticles for Biomarker Detection and Targeted Drug Delivery to Cancers MOHAPATRA I
4

Smoking is the number one cause of lung cancer in the United States, but it also increases the risk of other cancers. The risk of getting
cancer is now one in fwo for men and one in three for women over their lifefimes. The National Cancer Insfitute (NCI) says that each
year in this country there are a million cancer surgeries, 750,000 radiation freatment visits, and 50 million cancerrelated frips to the
doctor. The NCI estimates that the total cost of cancer in this country is $171.6 billion per year. Early detection, early freatment, and
continuous monitoring of the disease will go a long way towards eliminating cancer. Recent advances in technology, and especially in
nanotechnology, are providing novel approaches for disease defection and drug delivery, which could revolufionize cancer treatment.
Prof. Mohapatra's laboratory, in collaboration with the College of Engineering, has developed nanoscale fabrication methods for making
novel biomedical devices. An example of this new engineering is the microfluidic gold-nanowire electrode system, which was
successfully used to detect cholesterol and cortisol levels in the blood. In the area of cancer research, the Mohapatra lab has produced
nanoparticles made from a derivative of crustacean shells (chitosan), which are harmless to humans but able to carry potent anticancer
drugs directly to the tumor. This discovery is expected to rapidly advance the development of new anticancer treatments. The application

Shyam

of nanotechnology to medicine and particularly cancer has led fo the creation of a team of scientfists dedicated to hamessing its unique 2007 TSP
potential for early diagnosis and effective treatment. The Team Science Program concentrates on three main projects: Application of the Uiy of
microfluidic gold nanowire system to early cancer detection; Investigation of nanoparticle RNA interference for freatment of lung cancer; South Florida
and Nanoparticle-based targeting of drugs for freatment of prostate cancer. $999.132

Matrix Metalloproteinase-induced Lung Fibrosis and Malignancy RADISKY I
4

The structure and form of the body is defined by networks of proteins known as the extracellular matrix (ECM). Organ development Derek
and wound healing require remodeling of the ECM, which is accomplished in part by matrix mefalloproteinases (MMPs). Sustained
expression of MMPs in the lung is associated with lung fibrosis and lung cancer. Because of the critical role of MMPs in fibrosis
and cancer progression, considerable research effort has focused on inhibiting MMPs as a therapeutic strategy for freating lung
cancer and other cancers. However, because MMPs also function in many normal physiological processes such as wound
healing and development of new blood vessels, most drug trials evaluating MMP inhibitors have found them to be more detrimen-
tal than beneficial. What is needed is a better understanding of the tumorspecific activities of MMPs so that more  effective
therapeutics can be designed fo target these tumor-specific pathways. It has previously been found that MMPs can stimulate the
development and multiplication of myofibroblasts, the principal cellular mediators of lung fibrosis, as well as the fact that expression
of a single MMP is sufficient to induce early characteristics of lung fibrosis. Experiments will defermine how this MMP stimulates lung
fibrosis and potentiates lung cancer. The objective of this research is to identify MMP-dependent, fibrosis/tumor-specific processes
and to develop animal models for evaluating potential therapeutic interventions in these processes. This work is innovative because

it investigates wholly unexplored pathways by which a key element of the pathological microenvironment facilitates fibrosis 2 I_\“_R
development and tumor progression. This work is significant because elucidation of these pathways will provide key insight into M;%/;SCOIBIS
mechanisms of lung fibrosis and cancer and will enable the development of new therapies for lung cancer targeting these pathways. !
Inhibitory Effect of Nicotine on Estrogen-induced Natural Hippocampal Neuroprotection Against Ischemia RAVAL I
Millions of smokers in the U.S. are disabled as a result of stroke. Stroke blocks blood supply fo the brain, and neurons in the close Ami
vicinity of the vascular blockage may die quickly from oxygen and glucose deprivation. This condifion is known as cerebral ischemia.

Cerebral ischemia causes delayed degeneration of hippocampal CA1 neurons. The hippocampal CAT is the most vulnerable region of

the brain against global cerebral ischemia. It has been observed that females suffer less postischemic damage compared fo their male

counterparts in their pre-menopausal life owing fo circulating levels of estrogen in their body. During the past century, the average life span

of women has increased dramatically from 50 years to more than 80 years, yet the age of menopause has remained essentially fixed at

51 years. Hence, a greater proportion and a greater tofal number of women will spend over 30 years of their lives in the hypo-esirogenic

postmenopausal state, which is accompanied with rapid increase in sfroke incidences. This suggests greater need for hormone

replacement. Importantly, smoking accompanied with hormone replacement therapy elevates adverse effects of smoking in women, and

the beneficial effect of estrogen on neurons is lost. Nicofine, fobacco’s third main component, is believed to be the primary reason that

people consume fobacco products. Nicotine addiction modulates estrogen metabolism, reduces circulating estrogen levels, disturbs 2007 NIR
normal periodicity of menstrual cycle, and uliimately leads to early onset of menopause in females. Therefore the hypothesis is that Uitierty ol Wiiai
chronic nicotine exposure inhibits natural CA1 neuroprotection conferred by esfrogen against ischemia. This study intends fo increase the $375,000

understanding of the changes that take place in the hippocampal neurons of females due to nicotine addiction as result of smoking.

Nanocolumn-Supported Nanoparticle Array for Early Detection of Lung Cancer Biomarkers suU I
4

The early defection and screening of lung cancers are believed to be the most effective approaches (other than fo quit smoking) to Ming
enhance the lung cancer survival rate. Although ireplaceable in obtaining spatial distributions of cancer, most of the current diagnostic
techniques such as xray scans, computer fomography, and bronchoscopy have low sensitivities and cannot defect small cancers.
Tradifional molecular biclogy techniques such as polymerase chain reaction depend upon extensive analyses in a comprehensive
laboratory and cannot be widely deployed for roufine screening due fo the high cost. On the other hand, the highly sensifive and
integrated devices that can detect cancer biomarkers at a very early stage have been the targets of much research. Ideally, such a device
should be able to detect multiple, low-concentration, genefic biomarkers within a small volume of sample both economically and
efficiently. Recent progress in nanotechnology shows great promise in achieving this goal. The team has developed a method to make
wellcontrolled glass microcolumn arrays by combining fiber drawing and chemical efching. The column arrays are used as a platform to
make surface plasmon resonance sensors for the early detection of genefic lung cancer biomarkers. The sensitivity is greatly enhanced as
the result of structural uniformity; the signakto-noise rafio is improved due to the large array size; the specificity will be improved by the detec- 2007 NIR
tion of multiple biomarkers; and the single basepair mismatch can be detected using stringency washing or electrical fieldinduced de- Uity of
hybridization. Furthermore, an integrated device that consists of DNA microarray and microfluidic channels is going fo be fabricated for Central Florida
the low-cos, labelHree, and realtime biomarker sensing. The development of such a biosensing system reflects the state of Florida's $375 000
commitment fo improve the lives of ifs citizens, benefit the state’s economy, and solidify ifs role in the technological community. !
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I TAKENAKA, Chiral Organic Cations as Catalysts for Enantioselective Synthesis

Medicinal chemisiry (biomedical research aimed at drug discovery and development] is one of the most successful and reliable para-
digms to provide new freatments for cancer and other fobacco-related diseases. is strength derives from the systematic refinement of a
lead compound into a true drug via multiple steps of testing and synthesizing analogs. The advent of efficient organic synthetic methods
has shortened the fimelines for this drug discovery process. However, in order to cope with the continual needs for efficacious new drugs,
it invariably comes down fo the ability o make the absolutely “correct” molecule in a timely and costeffective manner. Hence, medicinal
chemistry research is restricted by limitations in organic synthesis. Asymmetric organic synthesis is dedicated to the preparation of handed
(chiral or not superimposable on its mirror image) compounds with defined three-dimensional molecular structure (stereochemistry).  The
importance of stereochemistry in chemical inferacfion is probably best appreciated in the context of drugreceptor interactions because
most biological targets are chiral entities. Hence, there is enormous pressure to devise viable and practical methods for preparing chiral
compounds in pure form. Indeed, nine of the top 10 pharmaceutical drugs have chiral active ingredients, seven of which are in a single-
hand form. Of course, methods based on chiral catalysts rather than on stoichiometric chiral reagents can be advantageous from the
2007 NIR standpoints of efficiency and economy. This research focuses on discovery and development of efficient catalytic synthetic methods for
the preparation of organic molecules in a single-hand form, which is critical to successful development of efficacious new therapeutics.

Norito

University of Miami

$328,841 Such methods allow therapeutics to become accessible in a highly pure form, at a low cost, and without toxic byproducts, and thus can
' significantly reduce the amount of fime between the initial discovery and availability to patients from all economic segments of society.

I WEBSTER, Cellular Therapeutics and Mechanisms of Vascular Dysfunction in Heart and Kidney Disease

Keith This research focuses on the mechanisms of blood vessel growth, injury, and repair that underlie coronary artery disease, ischemic heart
disease, and chronic kidney disease. The overriding theme is that defects in blood vessel repair accumulate during aging, and this results
in the atherosclerofic lesions (hardening of the arteries) that cause both myocardial and renal ischemia (lack of blood supply) and ulfimate-
ly organ failure. The process of atherosclerosis is accelerated by the multiple risk factors that are associated with these diseases including
fobacco use. The combined goals of this research program are both mechanistic (cause of disease) and therapeutic (freatment). It will
be determined how nicotine promotes the growth of plaque on the vessel walls and whether this can be “cured” by intfroducing a subset
of specialized stem cells derived from the bone marrow. Attempts fo defermine whether aging and other cardiovascular disease risk fac-
fors cause defects in a specialized fraction of human bone marrow-derived stem cells that are essential for blood vessel growth and repair
will be made. Two investigators recently made the novel discoveries that human blood vessel smooth muscle cells and kidney mesangial
cells both bind nicotine directly (mesangial cells are specialized smooth muscle cells that surround the vessel walls within the kidney). These
investigators will attempt fo determine how nicofine adversely modulates the function of their target cells within the vessel walls. Investigators

2007 TSP from this program also made two discoveries that could change the direction of this field. The first is identification of an abundant fraction
Universitylof Miami of cells within the bone marrow of young animals that may be able to slow or prevent atherosclerosis. The second is identification of a
$1.000,000 defective growth factor gene expression in a subset of bone marrow-derived stem cells from aged animals. If the same defects are

present in humans, it may be possible to correct them and significantly improve stem cell therapy for patients after heart attack.

I WILLING, Splenic Mechanisms of Cord Blood Induced Brain Repair

Heart disease and stroke are the first and third leading cause of death and disability in the United States. Smoking has been implicated
in approximately one in five deaths from cardio- or cerebro-vascular disease in this country while the death rate from stroke in Florida is the
fifth highest in the nation. Clearly, tobacco places a significant burden on our healthcare system from these diseases alone. Studies have
shown that infravenously (iv) administering the mononuclear fraction from human umbilical cord blood (HUCB) enhances stroke recovery,
with one of the biggest changes being a reduction in multiple indicators of inflammation. In addition, observations showed changes in the
T-cell population of the spleen after stroke; it refurned to normal after HUCB transplantation.  The hypothesis is that the HUCB cells’
ability to induce stroke recovery was crifically dependent on the changes these cells induce in the spleen. This research project will explore
the relationship between changes in pro- and anti- inflammatory cytokines in the spleen and behavioral and anatomical recovery from
stroke. Aim one examines this issue in animals in which the spleen has been removed and freated with or without iv HUCB cells. Behavior
is measured as well as infarct volume (brain damage), astrocytes, and microglia response to the stroke and cytokine production in spleen

Alison

2007 Bridge and brain. Aim two determines which HUCB subpopulation dlfers spleen function using fluorescentactivated cell sorting (FACS) to isolate
e the individual HUCB subpopulations. These studies may increase understanding of the critical role of the whole body immune response
South Florida in the development of brain damage affer sfroke and the mechanisms underlying the recovery from stroke induced by HUCB cell trans-
$200,000 plantation. The team may also identify other potential targets for development of sfroke freatments that may extend the physician’s arsenal

in the batile against this devastating disease.

I WU, Regulation of GABA Biosynthesis in the Brain

The communication between neurons is mediated through neurotransmitters (NT). There are two types of NT dependent on their effect on
the neurons. The excifatory NT stimulates neurons, whereas the inhibitory NT suppresses neurons. For the brain to funcfion properly, it
needs to maintain a precise balance between excitation and inhibition. The most abundant excitatory and inhibitory NT are glutfamate
and gamma-aminobutyric acid (GABA), respectively. Excessive stimulation by glutamate is believed to be the underlying mechanism for
many neurological diseases including sfroke-induced brain injury. This research is designed to understand how the brain maintains ifs
proper function through the study of GABA synthesis in the brain. GABA is synthesized from glutamate by an enzyme called glutamate
decarboxylase (GAD). GAD converts glutamate to GABA, and hence plays a crucial role in determining the overall state of excitation in
the brain. This study is designed fo further investigate the phosphorylation of GAD under normal and pathological conditions such as
stroke.  Specifically, this study identifies the phosphorylation sites in GAD and elucidates the function of GAD phosphorylation under
physiological and sfroke condifions. Compared to glutamate, GABA has received relafively litle attention in the area of therapeutic
infervention for sfrokeinduced brain damage. However, many of the drugs that enhance GABA function have been shown to have
2007 Bridge beneficial effects in animal models of stroke. These drugs have already been used clinically for other conditions, e.g., anxiety and seizures,
Fleiisla Alsite Uiy with few side effects. Thus, drugs that can increase GABA function may be afiractive candidates for further development as potential
$184 280 therapeutic agents for stroke. Information gained from this research will enable the team to develop a therapeutic strategy to maintain the
! proper level of brain excitation and prevent brain injury due to excessive excitation by glutamate as in the condition of stroke.

Jang-Yen
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Mechanisms of Smoking-related Retinal Degeneration ZHUKOV I
Tobacco smoke is composed of about 4,000 acfive compounds, most of them toxic on either acute or longterm exposure. Although it TGI')’CII‘\OI
has been widely recognized that cigarefte smoking is highly irritating to the eyes of smokers as well as nonsmokers by passive exposure

([secondhand smoking), the longterm effects of smoking on vision have largely been neglected or overlooked. Comparative studies on

smokers and nonsmokers have found that smoking directly accelerates the progress of macular degeneration, a retinal degenerative

disease that causes severe visual impairment and blindness. Macular degeneration is a leading cause of blindness in the Western world.

Unfortunately, currently there is no effective treatment for macular degeneration. The effect of smoking on the retina can be longterm, and

even past smokers have a higher chance of developing macular degeneration. It is thought that the foxins in tobacco smoke affect eye

fissues mainly through oxidative mechanisms; however, the details about how smoking causes and accelerates retinal degeneration are

unclear. The research in this laboratory focuses on the molecular mechanisms of retinal degeneration using fruit flies as a model system.

Similar to humans, fruit flies are diurnal, and they rely on color vision to navigate. More importantly, flies can easily be manipulated 2007 NIR
genetically, and there are many genetic tools available publicly through the fly community (www.flybase.org). It has recently been H. Lee Moffit
discovered that a neural profective factor called NMNAT protects the refina from degenerafion under intense sunlight exposure. This Cancer Center &
research will study the process of smoking-related refinal degeneration by examining the dose- and fime-dependent effect of oxidative Research Insfifute
damage on the eye and therefore establish a causal link between the toxic compounds in fobacco smoke and retinal degeneration. This $355,002
study will help to understand the complex process of smoking-related refinal degeneration and reveal potential drug targets. !

Gender-based Prognosis in Lung Cancer ZHAI I
4

The lung cancer death rate in women has doubled over the past 25 years. This cancer is projected to kill approximately 73,020 R. Grace
U.S. women—more than breast and ovarian cancer combined. Although several lines of evidence suggest that women may be more *
susceptible fo fobacco-induced lung cancer than men, definifive results related to disparity in lung cancer survival are lacking. The

indication in Dr. Zhukov's previous study of the association between actively functioning estrogen receptor pathways and impaired

DNA repair mechanisms that may underlie a more malignant behavior of female lung tumors and lead to a worse prognosis in female

patients required further research for confirmation in a much larger sample of patients. There are two major objecfives in this research

project. The first is to demonstrate genderbased lung cancer survival by analysis of the data that are available through the Florida

Cancer Data System. The second is to validate if biomarkers characterizing estrogen receptors' status and DNA damage/repair

signaling pathways are indicative of differential prognosis and if they may be used as a markers of the effectiveness of therapy.

Potentially this study may lead fo novel estrogen receptor-specific drug development and intervention in the treatment of early stages - 2007 4N‘R‘
of lung cancer to improve female patients’ survival. University of Miami
$375,000
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Appendix B. National Institutes of Health, Funding by State

2006-2007 Funding by State4?
listed below are the 30 states that received the most NIH funds in 2007,

-mﬁ

California 36,457,549 86.78 3,163,763,094 15.07%  3,048,138,519

New York 19,306,183 100.25 1,935,399,273 9.22% 1,846,780,769

Texas 23,507783 2 4609 28 1,083,464,922 516% 1041045029 5

North Carolina 8,856,505 930,882,958 443%  905,13514

Illinois 12,831,970 56.39 723,645,370 3.45%  6/8,357778

Michigan 10,095,643 5477 21 552932019 11 2.63% 535678937 I

Connecticut 3,504,809 133.79 468,893,912 2.23% 438,035,882

Tennessee 6,038,803 72.00 434,819,317 207% 405,745,744

Georgia 9,363,941 9 39.05 365,703,745 17 1.74% 352,122,831 17

Colorado 4,753,377 66.54 316,292,851 S1% 294,328,406

Virginia 7,642,884 3549 71,243,779 21 1.29% 249,983,605

Alabama 4,599,060 23 5079 26 233,576,930 23 1.11% 33747040 22

District of Columbia 81,530 336.59 195,737,381 0.93% 177,058,601

Arizona 6,166,318 2771 170,898,328 27 081% 159420033 27

Kentucky 4,206,074 26 318 34 139,578,376 29 0.66% 139,887962 29
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Appendix C. Section 215.5602, Florida Statutes -
James and Esther King Biomedical Research Program

1) There is established within the Department of Health the James and Esther King Biomedical Research Program funded by
the proceeds of the Lawton Chiles Endowment Fund pursuant to s. 215.5601. The purpose of the James and Esther King
Biomedical Research Program is to provide an annual and perpetual source of funding in order to support research
inifiatives that address the health care problems of Floridians in the areas of tobacco-related cancer, cardiovascular
disease, stroke, and pulmonary disease. The longterm goals of the program are to:

(a) Improve the health of Floridians by researching better prevention, diagnoses, treatments, and cures for cancer,
cardiovascular disease, stroke, and pulmonary disease.

(b) Expand the foundation of biomedical knowledge relating to the prevention, diagnosis, freatment, and cure of
diseases relafed fo tobacco use, including cancer, cardiovascular disease, stroke, and pulmonary disease.

[c] Improve the quality of the state’s academic health centers by bringing the advances of biomedical research into the
training of physicians and other health care providers.

(d) Increase the state's per capita funding for research by undertaking new initiatives in public health and biomedical
research that will atiract additional funding from outside the state.

(e) Stimulate economic acfivity in the state in areas related to biomedical research, such as the research and
production of pharmaceuticals, biotechnology, and medical devices.

[2)  Funds appropriated for the James and Esther King Biomedical Research Program shall be used exclusively for the award
of grants and fellowships as established in this section; for research relating to the prevention, diagnosis, freatment, and
cure of diseases related to tobacco use, including cancer, cardiovascular disease, stroke, and pulmonary disease; and
for expenses incurred in the administration of this section. Priority shall be granted to research designed to prevent or
cure disease.

(3) There is created within the Department of Health the Biomedical Research Advisory Council.

(a) The council shall consist of 11 members, including: the chief executive officer of the Florida Division of the American
Cancer Society, or a designee; the chief executive officer of the Florida,/Puerto Rico Affiliate of the American Heart
Association, or a designee; and the chief executive officer of the American lung Associafion of Florida, or a
designee. The remaining 8 members of the council shall be appointed as follows:

1. The Governor shall appoint four members, two members with expertise in the field of biomedical research,
one member from a research university in the state, and one member representing the general population of
the state.

2. The President of the Senate shall appoint two members, one member with expertise in the field of behavioral
or social research and one representative from a cancer program approved by the American College
of Surgeons.

3. The Speaker of the House of Representatives shall appoint two members, one member from a professional

medical organization and one representative from a cancer program approved by the American College
of Surgeons.
In making these appointments, the Governor, the President of the Senate, and the Speaker of the House of
Representatives shall select primarily, but not exclusively, Floridians with biomedical and lay expertise in the
general areas of cancer, cardiovascular disease, stroke, and pulmonary disease. The appointments shall be
for a 3-year term and shall reflect the diversity of the state’s population. An appointed member may not serve
more than two consecutive terms.

(b)  The council shall adopt internal organizational procedures as necessary for its efficient organization.

(c] The department shall provide such sfaff, information, and other assistance as is reasonably necessary to assist the
council in carrying out its responsibilifies.

(d)  Members of the council shall serve without compensation, but may receive reimbursement as provided in s. 112.061
for travel and other necessary expenses incurred in the performance of their official duties.

[4)  The council shall advise the 'State Surgeon General as to the direction and scope of the biomedical research program.
The responsibilities of the council may include, but are not limited to:

{a)  Providing advice on program priorities and emphases.

[b)  Providing advice on the overall program budget.

[c) Participating in periodic program evaluation.

(d) Assisfing in the development of guidelines to ensure fairmess, neutrality, and adherence to the principles of merit and
quality in the conduct of the program.

le) Assisting in the development of appropriate linkages to nonacademic entfities, such as voluntary organizations, health
care delivery institutions, industry, government agencies, and public officials.
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(f}  Developing criteria and standards for the award of research grants.

(g) Developing administrative procedures relafing to solicitation, review, and award of research grants and fellowships,
fo ensure an impartial, high-quality peer review system.

(h]  Developing and supervising research peer review panels.

(i)  Reviewing reports of peer review panels and making recommendations for research grants and fellowships.

()}  Developing and providing oversight regarding mechanisms for the dissemination of research results.

(5) (a) Applications for biomedical research funding under the program may be submitted from any university or established
research institute in the state. All qualified investigators in the state, regardless of institution affiliation, shall have equal
access and opportunity to compete for the research funding.

(b) Grants and fellowships shall be awarded by the State Surgeon General, after consultation with the council, on the
basis of scientific merif, as defermined by an open competifive peer review process that ensures objectivity,
consistency, and high quality. The following types of applications shall be considered for funding:

1. Investigatorinitiated research granfs.
2. Institutional research grants.
3. Predocioral and postdocioral research fellowships.

(6) To ensure that all proposals for research funding are appropriate and are evaluated fairly on the basis of scientific merit,
the 1State Surgeon General, in consultation with the council, shall appoint a peer review panel of independent,
scientifically qualified individuals to review the scientific content of each proposal and establish ifs scientific priority score.
The priority scores shall be forwarded to the council and must be considered in defermining which proposals shall be
recommended for funding.

(7)  The council and the peer review panel shall establish and follow rigorous guidelines for ethical conduct and adhere to
a strict policy with regard to conflict of interest. A member of the council or panel may not participate in any discussion
or decision with respect to a research proposal by any firm, enfity, or agency with which the member is associated as a
member of the governing body or as an employee, or with which the member has entered into a contractual
arrangement.  Meetings of the council and the peer review panels shall be subject to the provisions of chapter 119,
s. 286.011, and s. 24, Art. | of the State Constitution.

(8) The department may confract on a competitivebid basis with an appropriate entity to administer the program.
Administrafive expenses may not exceed 15 percent of the total funds available to the program in any given year.

(9) The depariment, after consultation with the council, may adopt rules as necessary fo implement this section.

(10) The council shall submit an annual progress report on the state of biomedical research in this state to the Florida Center
for Universal Research to Eradicate Disease and to the Governor, the State Surgeon General, the President of the
Senate, and the Speaker of the House of Representatives by February 1. The report must include:

(a)  Alist of research projects supported by grants or fellowships awarded under the program.

(b) A list of recipients of program grants or fellowships.

(c] Alist of publications in peer reviewed journals involving research supported by grants or fellowships awarded under
the program.

(d) The tofal amount of biomedical research funding currently flowing info the state.

(e) New grants for biomedical research which were funded based on research supported by grants or fellowships
awarded under the program.

(f}  Progress in the prevention, diagnosis, freatment, and cure of diseases related to tobacco use, including cancer,
cardiovascular disease, stroke, and pulmonary disease.

(11) The council shall award grants for cancer research through the William G. “Bill" Bankhead, Jr., and David Coley Cancer
Research Program created in s. 381.922.

(12) Beginning in fiscal year 20062007, the sum of $6 million is appropriated annually from recurring funds in the General
Revenue Fund to the Biomedical Research Trust Fund within the Department of Health for purposes of the James and
Esther King Biomedical Research Program pursuant to this section. From these funds up to $250,000 shall be available
for the operating costs of the Florida Center for Universal Research to Eradicate Disease.

(13) By June 1, 2009, the Division of Statutory Revision of the Office of Legislative Services shall certify fo the President of the
Senate and the Speaker of the House of Representatives the language and statutory citafion of this section, which is
scheduled to expire January 1, 2011.

(14) The Legislature shall review the performance, the outcomes, and the financial management of the James and Esther King
Biomedical Research Program during the 2010 Regular Session of the Llegislature and shall determine the most
appropriate funding source and means of funding the program based on its review.

(15) This section expires January 1, 2011, unless reviewed and reenacted by the Legislature before that date.

History.—s. 2, ch. 99-167; s. 4, ch. 2000-159; 5. 2, ch. 2000-255; 5. 5, ch. 2000-367; 5. 4, ch. 2001-73; s. 1, ch. 2003-414;
s. 8, ch. 2004-2; s. 3, ch. 2006-182.

"Note.—Chapter 2007-40 redesignated the Secretary of Health as the State Surgeon General.
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Appendix D. Related Awards Reported by Grantees

The following list represents $7,151,448 in additional single and multiyear research awards reported since October 2006 by current and past grantees that are
based directly on research findings from projects funded by the James & Esther King Biomedical Research Program. Grants are presented in alphabetic order by
last name of the principal investigator, with the award year and grant type listed in parentheses.

Braith R. (2001 [IR), “Skeletal Effects of Teriparatide,” University of Florida, $41,000
Cogle C. (2005 NIR), “Targeting Leukemia Hemangioblast Activity,” Luekemia lymphoma Society, $600,000

Crary M. (2001 IR, “Muscle Composition and Swallow Function following Radiation Therapy for Head and Neck Cancer: A Dose Response Study,” American
Cancer Society, $828,000

Dietz N. (2005 NIR), “A Pilot Study Examining a RelationshipBased Smoking Cessation Program for Women,” Florida American Cancer Society, $43,320
Dietz N. {2005 NIR), "A Pilot Study Identifying Survivorship Needs through Community Parfners,” Lance Armstrong Foundation, $27,500

Fletcher T. (2004 NIR), “Grantin-Aid-The Role of a Telomere Binding Protein in Vascular Remodeling Following Injury,” American Heart Association, $264,000
Ganju-Krishan A. (2005 SBTT), “Tumor Cells in Body Cavity Fluids,” Women's Cancer Association, $50,000

Grobmyer S. (2006 NIR), “Faculty Career Development Award,” University of Florida Department of Surgery, $25,000

Hackam A. (2007 Bridge), “WNT Signaling and Neuroprotection in the Retina,” National Eye Insfitute, $1,720,000

Kobetz E. (2006 TSP), “Tesfing the Acceptability of the Founeier Self Sampler among Haitian Women: A Pilot Study,” University of Miami Sylvester Comprehensive
Cancer Center and University of Miami Institute for Women's Health, $100,000

Ma T. (2004 NIR), “Bone Tissue Regeneration from Human Mesenchymal Stem Cells,” U.S. Army, $824,212

Ma T. (2004 NIR), “Small Diameter Blood Vessel Regeneration by Biomimetic Engineering,” Flight Attendant Medical Research Institute, $162,000.
Magelby K. (2001 IR, “Engineered Bio-molecular Nano-deviced Sysfems,” Electronic Biosciences, $290,000

Magelby K. (2001 IR), “Mechanism of lon Channel Activity, National Institute of Health/NIAMD, $330,000

Mann G. (2001 IIR), "Muscle Preservation and Swallow Function following Radiotherapy,” American Cancer Society, $828,000

Mitra K. [2003 IIR), “Tissue Imaging and Iradiation Using 1552 nm Ulirashort Pulse Laser,” Raydiance, Inc., $300,000

Salathe M. (2005 TSP), “Mucociliary Function in Chronic Bronchitis,” National Insitute of Health, $1,530,000

Vazquez-Padron R. (2006 NIR|, “Diabetes, Stem Cells and Vascular Restenosis,” Stanley ). Glaser Foundation, $25,000

Since October 2006, current and past grantees reported $6,985,291 in awards that are indirectly based on research findings from projects funded by this Program.
However, the James & Esther King award enhanced their competitiveness in earning this additional funding. Grants are presented in alphabetical order by last
name of the principal investigator, with the King award year and type listed in parentheses.

Ames, S. (2001 NIR), “Brief Integrative Alcohol Interventions for Adolescents,” National Institute on Alcohol Abuse and Alcoholism, $3,195,386

Anastasiadis P. (2005 TSP), “Cadherins and Catenins as Biomarkers of Pediatric and Adult Gliomas,” Accelerate Brain Cancer Cure, $125,000

Carraway K. (2001 [IR), “Function of Muc4 in Mammary Epithelia and Tumors,” National Insfitute of Health, $1,146,760

Luesch H. (2006 NIR), “Algal Diversity in the Florida Keys and Dry Tortugas for Drug Discovery,” Florida Insfitute of Oceanography, $10,000

Melker R. (2004 SBTT), “A Breath-based Medication Adherence Monitoring System for HIV,/AIDS Therapies,” National Institute for Mental Health, $100,000
McCarty C. (2003 SBTT), “Social and Cultural Context of Racial Inequalifies in Health,” National Science Foundation, $347430

McCarty C. (2003 SBTT), “Social Network Analysis of the Collaborative Interaction of Scientists in Academic and Non-academic Settings,” National Science
Foundation, $355,993

McCarty C. (2003 SBTT), “Quantifying Scientific Impact: CrossDisciplinary Trends and Attitudes,” University of Florida Opportunity Grant, $52,000
Self W. (2005 NIR), “Mechanism of SOD Mimetic Activity of Vacancy-Engineered Ceria Nanoparticles,” National Insfitute of Health, $552,722
Self W. (2005 NIR), “NIRT: Engineered Therapeutic Nanoparticles as Catalytic Antioxidants,” National Science Foundation, $1,000,000

Self W. {2005 NIR), “Surface Chemistry in Metal Oxide Nanoparticle Cytotoxicity,” National Science Foundation, $100,000
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Appendix E. Grantee Publications

The following list represents new publications in peerreviewed journals and books since October 2006 based on funded research from Program grantees. This list does
not include works submitted or in preparation. Publications are presented in alphabetic order by last name of the principal investigator, shown in beld type.

Bose M, Debnath D, Chen Y, Bose HS. Folding, activity and import of steroidogenic acute regulatory protein (StAR) into mitochondria changed by nicotine expo-
sure. | Mol Endocrinol. Jul 2007;39(1):67-79.

Boules M, Shaw A, Fredrickson P, Richelson E. Neurotensin agonists: Potential in the treatment of schizophrenia. CNS Drugs. 2007;21(1):13-23.

Braith RW, Conner JA, Fulion MN, Lisor CF, Casey DP, Howe KS, Baz MA. Comparison of alendronate versus alendronate plus mechanical loading as prophy-
laxis for osteoporosis in lung fransplant recipients: a pilot study. J Heart lung Transplant. Feb 2007;26(2):132-7.

Braith RW, Magyari PM, Fullon MN, Lisor CF, Vogel SE, Hill JA, Aranda JM. Nasal calcitonin does not prevent vertebral osteoporosis in heart transplant recipi-
enfs. Transplantation. Apr 27, 2006;81(8):1191-5.

Chen M, Fu YY, Lin CY, Chen LM, Chai KX. Prostasin induces protease-dependent and independent molecular changes in the human prostate carcinoma cell line

PC-3. Biochim Biophys Acta. Jul 2007;1773(7):1133-40.

Gumz ML, Zou H, Copland JA, et al. Loss of secreted frizzled-elated protein 1 (sFRP1) contributes to the tumor phenotype of clear cell renal cell carcinoma. Clin

Cancer Res. Aug 15, 2007;13(16):47409.

Tatard VM, D’Ippolito G, Diabira S, et al. Neurotrophin-directed differentiation of human adult marrow stromal cells to dopaminergiclike neurons. Bone Feb

2007;40(2):360-73.
Dudley GB, Engel DA, Ghiviriga |, Lam H, Poon KWC, Singletary JA. Synthesis of dihydro-epi-deoxyarteannuin B. Org Lett. Jul 19, 2007,9(15):2839-42.

Elliot SJ, Karl M, Berho M, Xia X, Pereria-Simon S, Espinosa-Heidmann D, Striker GE.smoking induces glomerulosclerosis in aging estrogen deficient mice through
crosstalk between TGF-B1 and IGF signaling pathways. / Am Soc Nephrol. Dec 2006;17(12):3315-24.

Erdogan E, lamark T, Fields A, et al. Aurothiomalate inhibits transformed growth by targeting the PB1 domain of protein kinase Ciota. J Biol Chem. Sep 22,
2006;281(38):284509.

Fields A, Regala R. Protein Kinase C1: Human oncogene, prognostic marker and therapeutic target. Pharmacol Res. Jun 2007;55(6):487-97.
Khan SJ, Yanez G, Saldeen K, Fletcher TM. Inferactions of TRF2 with model telomeric ends. Biochem Biophys Res Commun. ePub Aug 30, 2007.

Pedroso IM, Duarte LF, Yanez G, Burkewitz K, Fletcher TM. Sequence specificity of inter- and intramolecular G-quadruplex formation by human telomeric

DNA .Biopolymers. Sep 2007,87(1).74-84.

Pedroso IM, Duarte LF, Yanez G, Baker A, Fletcher TM. Induction of parallel human gquadruplex structures by Sr2+. Biochem Biophys Res Commun. Jun 22,
2007;358(1):298-303.

Zhang Z, Grewer C. The sodium-coupled neufral amino acid fransporter SNAT2 mediates an anion leak conductance that is differentially inhibited by transported
subsirates. Biophys J. Apr 1, 2007;,92(7):2621-32.

Zhang Z, Grewer C, ef al. Pre=steady-State Currents in Neutral Amino Acid Transporters Induced by Photolysis of a New Caged Alanine Derivative. Biochemistry.
Mar 7, 2007:46(12):3872-80.

ALAli, H, Ragan, TJ, Gao, X, Harris TK. Reconstitution of modular PDK1 functions on franssplicing of the regulatory PH and catalytic kinase domains.  Bioconjug
Chem. Jul-Aug 2007;18(4):1294-302.

AbdelWahab M, Berkey B, Krishan A, O'Brien T, Hammond E, Roach M, Lawton C, Pilepich M, Markoe A, and Pollack A. Influence of number of CAG repeats
on local confrol in the RTOG 86-10 protocol. Am J Clin Oncol. Feb 2006 ;29(1):14-20.

Krishan A, Ganjei-Azar P, Jorda M, Hamelik RM, Reis IM, Nadiji M. Detection of tumor cells in body cavity fluids by flow cytometric and  immunocytochemical
analysis. Diagn Cytopathol. Aug 2006;34(8):528-41.

Sobti RC, Onsory K, AlBadran Al, Kaur P, Watanabe M, Krishan A, Mohan H. CYP17, SRD5A2, CYP1B1, and CYP2D6 gene polymorphisms with prostatecan-
cer risk in North Indian population. DNA Cell Biol. May 2006;25(5):287-94.

Satish Rao BS, Krishnanand BR, Krishan A. Androgen & vitamin D nuclear receptor expression in archival breast tumour samples. Indian | Med Res. Jan

2006;123(1):73-82.

Lampidis TJ, Kurtoglu M, Maher JC, Liu H, Krishan A, Sheft V, Szymanski S, Fokt |, Rudnicki WR, Ginalski K, Lesyng B, Priebe W. Efficacy of 2-halogen subsfitut-
ed D: glucose analogs in blocking glycolysis and killing “hypoxic tumor cells”. Cancer Chemother Pharmacol. Dec 2006;58(6):725-34.

Cabana R, Frolova EG, Kapoor V, Thomas RA, Krishan A, Telford WG. The minimal instrumentation requirements for Hoechst side population analysis: Stem cell
analysis on low cost flow cytometry platforms. Stem Cells. Nov 2006;24(11):2573-81.

MacKinnon J, Duncan R, Lee D, et al. Detecting an assoication between socioeconomic status and late stage breast cancer using spatial analysis and area-based
measures. Cancer Epidemiol Biomarkers Prev. Apr 2007;16(4):756-62.

Lopez D, Abisambra-Socarras J, Bedi M, and Ness G. Transcriptional activation of the hepatic LDL receptor by thyroid hormone precedes increased mature SREBP-
2 levels. Biochim Biophys Acta. ePub May 21 2007.

Lopez D, Abisambra Socarras JF, Bedi M, Ness G. Activation of the hepatic LDL receptor romoter by thyroid hormone. Biochim Biophys Acta. ePub May 21 2007.

Lopez D, Niesen M, Bedi M, McLean M. Activation of the SCPx promoter in mouse adrenocortical Y1 cells. Biochem Biophys Res Commun. Jun 1,
2007:357(2):549-53.

2007 Annual Report 38 James and Esther King




Luesch H. Towards high+throughput characterization of small molecule mechanisms of action. Mol Biosyst. Dec 2006;2(12):609-20.

Zhang Y, Niu X, Brelidze Tl and Magleby KL. Ring of negafive charge in BK channels facilitates block by intracellular Mg2+ and polyamines through electrostat-
ics. J. Gen. Physiol. Aug 2006;128(2):185-202.

Qian X, Niu X and Magleby KL. Intra- and intersubunit cooperativity in activation of BK channels by Ca2*. /. Gen. Physiol. Oct 2006;128(4):389-404.

Priel A, Gil Z, Moy VT, Magleby KL and Silberberg S.D. lonic requirements for membrane-glass adhesion and giga-seal formation in patch clamp recording.
Biophys J. Jun 1, 2007;92(11):3893-900.

Zhang X, Moor AN, Merkler KA, Lliv Q, McLean MP. Regulation of altfemative splicing of liver scavenger receptor class B gene by estrogen and the involved reg-
ulatory splicing factors. Endocrinology. ePub Aug 2007.

Gold MS, Melker RJ, Dennis DM, Morey TE, Bajpai LK, Pomm R, FrostPineda K. Fentanyl abuse and dependence: further evidence for second hand exposure
hypothesis. / Addict Dis. 2006,25(1):15-21.

McAuliffe PF, Gold MS, Bajpai L, Merves ML, FrostPineda K, Pomm RM, Goldberger BA, Melker RJ, Cendan JC. Secondhand exposure fo aerosolized intra-
venous anesthetics propofol and fentanyl may cause sensitization and subsequent opiate addiction among anesthesiologists and surgeons. Med Hypotheses.

2006,66(5):874-82.
Gold MS, FrostPineda K, Melker RJ. Physician suicide and drug abuse. Am J Psychiatry. Jul 2005;162(7):1390.
Pal, G, Basu, S, Mitra K, and Vo-Dinh. Time-resolved optical tomography using shortpulse laser for tumor detection. Appl Opt. Aug 20, 2006;45(24):6270-82.

Mohapatra S, Coppola D, Riker A and Pledger W. Roscovitine inhibits differentiation and invasion of metastatic melanoma cells in a 3-D skin reconstruct model
of metastatic melanoma. Mol Cancer Res. Feb 2007:5(2):145-51.

Ness G, Holland R. Degradation of HMG-CoA Reductase in rat liver is cholesterol and ubiquitin independent. FEBS Left. Jun 6, 2005;579(14):3126-30.

Lagor W, Heller R, de Groh E, Ness G. Functional analysis of the hepatic HMG-CoA reductase promoter by in vivo electroporation.  Exp Biol Med (Maywood).
Mar 2007;232(3):353-61.

Radisky D, Kenny P, Bissell M. Fibrosis and cancer: Do myofibroblasts come also from epithelial cells via EMT2 J Cell Biochem. Jul 1, 2007;101(4):830-9.

Nitend M, Schmid A, Salathe M, ef al. Calcium-mediated, purinergic siimulation and polarized localization of calcium-sensitive adenylyl cyclase isoforms in human
airway epithelia. FEBS Lett. Jul 10, 2007;581(17):3241-6.

Schmid A, Sutto Z, Salathe M, et ol. CO2/HCO3- regulate airway ciliary beat frequency via cAMP production by axonemal soluble adenylyl cyclase. / Gen
Physiol. Jul 2007;130(1):99-109.

Schmid A, Sutio Z, Nlend MC, Salathe M, et al. Soluble adenylyl cyclase Is localized to cilia and contributes fo ciliary beat frequency regulation via production
of cAMP. J Gen Physiol. 2007;130(1):99-109.

Manzanares D, Monzon M, Savani R, and Salathe M. Apical oxidative hyaluronan degradation stimulates airway ciliary beating via RHAMM and RON. Am J
Respir Cell Mol Biol. Aug 2007;37(2):160-8.

Conner G, Fernandez V, Wiikstrom-Frei C, Randell S, Salathe M. The lactoperoxidase system links anion transport fo host defense in cystic fibrosis. FEBS Left. Jan
23, 2007;581(2):271-8.

Ganyc D, Talbot S, Self WT, et al. Impact of trivalent arsenicals on selenoprotein synthesis. Environ Health Perspect. Mar 2007;115(3):346-53.

Jackson S, Calos M, Myers A, Self WT. Analysis of proline reduction in the nosocomial pathogen Clostridia difficile. / Bacteriol Dec 2006;188(24):8487-95.
Takenaka N, Sarangthem RS, Seerla SK. 2-Aminopyridinium ions activate nitroalkenes through hydrogen bonding. Org Left. Jul 19, 2007;9(15):2819-22.
Robida JM, Nelson HB, Liu Z, Tang H. Characterization of hepatiiis C virus subgenomic replicon resistance to cyclosporine a in vifro. J Virol. Jun 2007;81(11):5829-40.
Jin F, Wang Y. Budding yeast DNA damage adaptation mutants exhibit defects in mitotic exit. Cell Cycle Dec 2006;5(24):2914-9.

Pollock VV, PastoorT, Wecker L. Cyclic AMP-dependent protein Kinase (PKA|] Phosphorylates Serines 362 and 467 and Protein Kinase C Phosphorylates Serine
550 Within the M3,/M4 Cytoplasmic Domain of Human Nicotinic Receptor a4 Subunits, /. Neurochem 2007 Oct;103(2):456-66.

Ziebarth NM, Woijcikiewicz EP, Manns F, Moy VT, Parel JM. Atomic force microscopy (AFM] for measurement of lens elasticity in primates. Mol Vis. Apr 2,
2007;13:504-10.

Woijcikiewicz EP, Abdulreda MH, Zhang X, Moy VT. Force spectroscopy of LFA-1 and its ligands, ICAM-1 and ICAM-2. Biomacromolecules. Nov
20006;7(11):3188-95.

Zhang X, Wojcikiewicz EP, Moy VT. Dynamic adhesion of T- lymphocytes to endothelial cells revealed by atomic force microscopy. Exp Biol Med (Maywood).
Sep 2006;231(8):1306-12.

Woijcikiewicz EP, Moy VT. Mechanisms of avidity modulation in leukocyte adhesion Studied by AFM. Force Microscopy: Applications in Biology and Medicine,
John Wiley & Sons, Inc. 2006:169-180.

Woijcikiewicz EP, Kwak K], Moy VT. Microscopy, scanning force. The Wiley Encyclopedia of Medical Devices and Instrumentation, 2nd Edlition, John Wiley &
Sons, Inc. 2006:503-16.

Sautin Y, Nakagawa T, Zharikov S, Johnson R]. Adverse effects of the classical antioxidant uric acid in adipocytes: NADPH oxidase-mediated oxidative/nitrosative
stress. Am J Physiol Cell Physiol. Aug 2007;293(2):C584-96.

Zajac A, Song DS, Qian W, Zhukov T. Protein microarrays and quantum dotprobes for early cancer detection. Colloids Surf B Biointerfaces. Aug 1, 2007;
58(2):309-14.
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