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David Landn"th, MPA

Message from the Chairman
- Medicine has changed in the 215T century.:Life expectancy is the longest in the history of humankind.

Th-e‘chaﬂeﬁge of th'e 218T centuty is not to expand the length but to improve the quality of life by
preventing and defeating deadly and debilitating diseases. The Commission is supporting the Arizona

Parkmsons Disease Center a mgmﬁcant neulologlcal resedrch pro;ect The Comimission supported at -

‘a cutical JUIICtU.I'C thC A.I.‘lZOHa SCOI’plOH anti-venom pI‘O}C‘Ct. Thﬁ COIHITIISSEOD continues to SHPPOI’E an

_innovative approach to decrease the amount of scar tissues after heart attack. The Commission also”

supports a personahzed approach to cancer therapy These: programs as WCH as efforts designed to
support 1nd1v1duaE tesearehers are core to the mission of the Commxsston

" The Commission awarded nineteen new scient,ific researoh contracts this year. There will be a total of

seventy-four research ptojects under contract with the CommiSsion beginning in FY2009. The Annual- '

Report contains abstracts of all the projects along with information on funding levels and. institutional
mvoivement The abstracts demonstrate the wide breadth of | inquiry being undertaken by Arizona

mvest;gators COH‘II’HISSLOH contract S.WG.IC}.S enabled many Arizona resea;chers to Pi‘OVC thClI’ lnvestigatwe .

concepts and go on to obtain additjonal fundmg at the nattona[ level. The Commfssmn through its
_ statutory authonty contmues 1ts technology nansfet effmts SR
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recommendations of the Arizona Biosaence Roadrnap forwmd The Comm;sston has ‘takeri he iead S

in accomphshlng the tlanslational research goals, Commlsslon sponsmed resealchers re: pursumg SR

K ‘translanonal research in the neurosciences, cancer, b:oengmeermg, and b101mag1ng Of particuiar note. -

is the progress being made in innovative apploaches to research in Native American communities. The™

Commission created and continues to support the Arizona "ﬂanslauonai Resouice thwoxk AzTransNet_ -
is focused on removing institutional bartiers to research, for exarnple, estabhshmg statewide or community -

based Institutional Review Boards; deveioping collaborative associations and chmcai resealch nerwmks, L
and providing streamlined business p1act1ce templates such as umfmm mtellectuai pioperty contract o

documents and matenal tlansfer agxeements

The Commission is undex going the ten-year sunset audit review, process The Commlssmn thanks the
Office of the Auditor General for the time and effort they spent in learnmg about the work of the
Commission, The audlt recommendattons are nmely ancl useful The Commlssmn is adoptmg all of

the 1ecommendations

'The Annual Repoxt is piepared and submitted. cach year to the Governor, the, Pxemdent of the Senate,
the Speaker of the House of Representatives. It is the hope of all of the members of the Arizona
Biomedical Research Commission that encouraging both new researchers and 1a1ge scale’ multi-
institutional/multidisciplinary mvesugatmn will advance scientific diSCOVCLy in the sealch for bette1

health and lives of ali Aﬂzonans
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The Commission Members
Niné Commissioners guide the work of the Arizona Disease Control Research Commission. They are

appointed by the' Governor and confirmed by the Senate. The Commission is divided into three
communities—General Public, Medical, and Scientific Research. Each community is represented by

three Commissioners appomted for three-year terms. Generally, the terms of three members expire each
year; Commissioners may be reappointed. The Chairman and Commtssloners who served during :

2005-2006 are presented below.
xx%%xxxxxxxx%xxkxxxx
‘General Public
| ”Gi'egorio M Garcia.,.Esq. . .
o ' : Shugﬁaft, T_homson & Kilroy, P.C.

* Commissioner Garcia received his undergraciuafe and gi‘aduéte

" and Master of Business Administration. He is cunent[y pursumg

a Master of Laws (LL.M.). in Biotechnology and Genomics.
Commissioner Ggrcia is an attorney and praciices with the firm
of Shughart, Thomson & Kilroy, P.C, He sits on the board of

' 'Legal Services, and has held leadership positions within the

State Bar of Arizona and other legal organizations. Commissioner
Garcia was appqiﬂt'ed' by Governor Napolitano in 2006 .
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degrees from Arizona State University. He holds a Juris Doctorate

directors for Arizona’s largest legal aid law firm, Community
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" David ]e;’;ﬁan, M.BA.

Adrmmstratlve Dlrector

Anzona Alzhenners Research Center and Arlzona Alzheuners Dlsease Insutute

Commissioner Jerman received his undergraduate accounting
and Masters of Business Admimstranon in finance degrees from-

- the University of Utah. He has extensive experience in'the
pharmaceutical 1ndustry and in technology transfer issues.
Commissioner Jerman is the Adminiserative Dnectcn of the

- Arizona Alzheimer’s Disease Institute located within Banner"

Healthcare system. The Arizona Alzheimer’s Research Center is
a statewide research consortium composed of ASU UA, TGen,
Banner, Mayo Clinic Scottsdale, Sun Health Research Institute,

and Barrow Neurological Institute. Commissmnen Jerman is

also Chairman of the Board of Directms of Prontier Scientific

Inco;porated }elman was appomtec[ by Governor Napohtano in 2005.

Dawd Landﬂth M.PA.

Vice Presldent of Pohcy and Political Affalrs, Arlzona Medlca! Assoemtion

Commissioner Landrith is the Vice President of Policy énd
Political Affairs at the Arizona Medical Association. His
‘undergraduate studies were in political science at Arizona State
University. He received a Masters of Public Administration
degree at Harvard University and accomplished summer studies
at Oxford Commissioner Landrith is the Chairman of the

: ,Boeud of Arizona Health-e Connection and serves on the steering -

- committee of The Arizona Partnelshxp for Immunization. He

has served as co-chairman of the ASU Dean’s Advisory Council,
a member of the Arizona Town Hall Board of Directors, member
of the ST. Vincent De Paul Free Medical and Dental Clinic

Endowment Committee, Director of the Arizona Bioethics Network, and Past Chairman and Executwe
Secretary of the Arizona Couticil of Governments Directors’ Association. He has received the Partnership
Award from the Arizona Chapter of the American Academy of Pediatrics, and the Presidential Award
for the Arizona State Association of Physician’s Assistants. Commissioner Landrith was appointed by

" Governor Napolitano in 2004. His term expired in 2007, and he was re-appointed by Governor

Napolitano ini 2008.
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‘ o | Medical Community

‘ Col[een"Brophy, M.D. - -
_ Chief of Vascular Surgery -
Carl T. Hayden VAMC

Dr. Brophy is a vascular surgeon, scientist, and entreprencut.
She is currently Rescarch Professor of Kinesiology at the Center
for Metabolic Biology, Adjunct Professor of Bioengineering,
and Adjunct Professor of Cellular and Molecular Biology, Arizona
State University; Chief of Vascular Surgery at the CarlT.lHay&eh

Surgery at the University of Arizona. Brophy received both-her
B.S. and M.D. from the University of Utah. She was a surgical

University. She has received the National Institutes of Health

of Suigeons Faculty Feﬁowshlp Award; the SVS/ISCVS Lifeline Foundation Award; the Clinician
Scientist Award from the Ametican Heart Association and the Von Leibig Foundation Award for Early-
-Career Academic Surgeons, for her investigative research. She has been continuously suppmted by the
NIH and VA (Merit Award) for over 15 years She has over 70 publications in peer reviewed journals

and has edited a textbook in vascular surgery. Dr. ‘Brophy has served on the Executive Councils for |

the Association of Academic Susgery, Socicty of University Surgeons, and the Lifeline Foundation
_ Board of Directors. She is an associate editor for the Journal of Surgical Resedrch and has served on
the editorial board of Surgery. She served as an active member of the Bioéngineering,' Bidtechnblogy,
and Surgical Sciences (BTSS) and the Cardiovascular Devices (SBTS) study sections of the NIH. She

is currently serving on the Executive Committee of the Suigxcal Research Committee of the American

College of Surgeons and was recently appomtcd Chair of this committee. Dt. Brophy is the Chair of
the Young Surgical Investigators coursc for the American College of Surgeons. She has been Chair of
the Committee on Women’s Tssues for the Soc;ety for Vascular Surgery. She was appomted in 2002
and 2006 by Govemor Napohtano.
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VA Medical Center in Phoenix] and a Clinical Professor of -

resident at Yale University and a vascular fellow at Harvard .

(NIH) National Research Service Award; the American Col[ege
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" Barbara %ebﬁé]s, R.N., M.S. . S : - .
... Director of Clinical Education
BioMarin Corporation

Commissioner Wuebbels received her Bachelor of Science in .
Nugsing from St. Louis University, her Master of Science in
Business Admlmsnatlon from the University of Phoemx, and
her Master of Science in Adult Tealth Nurssing from Arlzona

" State Umvemty Prior to joining BioMarin, she served as Director .
of Clinical Education at Medicis Phalmaceutlcal Corporation, .
as research coordinator at Maricopa Medlcal Centex, and as
Director of Clinjcal Affairs at Vivra Health Advantage in
‘Brentwood, Tennessee. Commissioncr Wuacbbels has presented

at variots national conferences and she has pubhshed on nussing

. research, spmai cord stimulation, and wound care in the long
term care sctung Wuebbels was appomted by Comm}sslonef Napolitano in 2006
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| Scicotiﬁc’Reséarch Commlini'ty. E |

Aﬁﬁue] Modiaoo, M.D,

Arizona Oncology Associates

Commissioner Modiano obtained his Bachelor of Science degree
from Colegio Collumbia in Mexico City. He reccived his M.D.
with high honors from the Universidad Nacional Airtonoma
de Mexico. He completed post gr aduate educatlon at the
University of Wisconsin, Mount Sinai Medical Centel, and the
University of Arizona — Arizona Cancer Center. Commissioner

has served as Principal Investigator in numerous chmcal rescarch
studies. Dr, Modiano is Director of Research for Auzo_na
- Oncology Associates, Medical Director of the Arizona Clinical
- Research Center, Past Chief of Hematology and Oncofogy and

_ Past—Pzemdent of the Medicaf Staff at Carondelet St. Marys Hospltal and Medical Center, and Past-

President of the Arizona Clinical Oncology Society. He was appointed by Governor Napolitano 1n.2006.

fLon Owen, Ph.D.
' o Professor of Medical Anatomy and Physmlogy
Northern Anzona University

Commissioner Owen received his B.A. in Zoology from the

California State Uhniversity at Sacramento, and his Ph.D. in
Physiology from U.C. Davis. He was an NIH Postdoctoral
Fellow at Michigan State University and Visiting Associate

" of Arizona College of Medicine. He is a member of the American
Physiological Society and has chaired the Research Committees
of the American Heart Association at both the Arizona Afﬁiiate
and Southwestern Regmnal levels. His pubhcaﬂons are in the
‘areas of cardiovascular, aging, and env1ronrnenta1 physmlogy He

has taught physmlogy and pathoiogy at Northern Arizona University since 1974. He is a member of - |

the Translational Genomics Rescarch Institute Board of Directors. Commissioner Owen was appoanted

to the Comm1551on by Govemor Hull in 1998 and 2001. HiS term expired in 2004, and he was :
‘reappomted by Governor Napohtano in 2006 '
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Modiano has published numerous peer reviewed articles'and

Univéfsify of Cal_ifornia, a Master’s Degree in Biology from '

Professor in the Pharmacology Department of the University o



- Institute (BND of St. ]osephs Hospltal and. Mcdlcal Centel,

]oau Ran]an Sbapxro, PI]

“of genetic abnormalities associated with cenual nervous system

St ]osephs Hosp1tal and Medlcai Center.l

Commtssmner Joan Rankm Shapno is a human genenast who
received her M.D., Ph.D. from Corneil University Medical
Coﬂegc in 1979. Her initial research was in human birth defects
at Rockefeller University. She began her cancer cdreer at -
Memomal ‘Sloan-Kettering Cancer Center, New York. In
Septembci,1989 she 1clocated to the Bariow Neuioioglcal_ .

Phoemx, Auzona, wheré she became the Director of Neuro-
'Oncology Rescarch, Her research involved the characterlzatlon

mahgnancles. Since 1979 her glant awards have totaled more

than fourteen mllhon dollars /In November 2007 she 1ece1ved a Llfe Tlme Achlcvernent Award ﬁom

the Society of Neuro- Oncology for her contribution to the field. She served thlrteen years as an NIH

- Reviewer on Pathology A and on Expertmcntal Therapeutlcs study sections, In' 2001 Dr. Shapiro

retired from the laboratory and has assumed the role as V.2, Rescarch and Developrnent at St. Joseph’s .
Hospital and Medical Center. She is the Past President of the National Olgamzataon Women in Cancer

- Research. Dr. Shaplro has aiso retained a strong commitment to community education. She has *

developed- and ‘continues to teach numerous school enrichment ‘programs. In conjunction with the
American Academy of Ncurology she conducted K-12th grade neuroscience enrichment trammg
workshops for physicians and scientists. She is the past Chairman of the National Neuroscience prize
for high school students. She remains at St. Joseplt's Hospital and Medical Center as a Consultant for
Lesealch activities. Shc was appeinted by Govemor Napohtano in 2007. '
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- Summary of 2007-2008 Commission Activities -

In the fiscal year 2007-2008, Arizona biomedical researchers received more than $7 million in 74
" contracts administered by the Commission. The Commission continued its commitment to individual
mvestzgators, investigator collaborations, and further cxpansion into translational research. 19 new
contracts and apprommately $1.7 million from the Health Research Fund and the Disease Control
Research Fund were directed toward: assisting individual investigators in developing proof of their
 research concepts, collectmg prehmmary data, and in contmued support of translational research

Sectionrheadings in this repoit list each pfoglam and whether the project is in its ﬁrst séc‘onci or third
year-of funding. Research abstracts outlining the progress made during the year are contained in

Sections A—C Citations for 170 scientific pubhcanons, abstzacts, and presentations arising out of the

research afe also hsted Section D plowdes mformanon on new contracts awarded begmnmg Jul y 1,

- 2008 (PY2009)

Over 1, 000 Requests for Proposals (RFPs) For the 2007- 2008 awards were mailed to potenual appl:cants )
in September 2006. The Commission has seen a decrease in revente available from the sale of tobacco
~ products y which in turn dec1eased the amount of funding for new biomedical research to approximately . -
$1.2 million. The decline may be attubuted to the impact of the Early Childhood Development and
* Health Imtlative adopted by thevoters and effective starting in ]anuary of 2007. The initiative earmarked
tobacco funds for the Childhood Development and Health program and reduced the avallablhty of -~ -
funds for the ABRC compaled to piCVlOUS years. : : \ .

’ Revenues
“$4,800,000 -
$1,600,080"
$1.400,000
$1,200,000 .- —— 2005
$1,000,000 2006
$800,600 0= 2007
$600.600 —8— 2008
$400,600 4— — — _ — 24— 2009
$200,000 — — — : — AV .
$G T - T T T ) T ™ T (o |
& @g} & @e} _ {&e}_ & o & @
G AR & &S £ D
: ) ' ‘30 oéj Q .

Whﬂe revenue from the tax on tobacco sales fell during the ﬁscal year, revenue from the pmceec{s of
the State Lottery 1ernained consistent with the previous fiscal yea1 Lottery revenue in F1scal Year 2007 .
was $2. 4 mllhon and in Plscal Year 2008 i it was $2 5 milhon ' : '
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' In response to the RPP the Commission lecelvcd 131 umestucted medlcai 1esea1ch proposai In'_
. Novembcr and December the medical research proposals weie sent to a panel of natlonal and international -
scientific and medical experts for peer review and evaluation. The Commlssmn received the ploposal
evaluations prepared by more than 170 out-of-state peer reviewers. Three reviews were sought for each
-. proposal Iu the sprmg and summer of 2007 the Commission seieoted 19 proposals for fundmg

_ ABRC Projects Submltted/Accepted FY 2008
(Health Research Fund and Disease Control Reseaich Fund)

- Institution Submitted Ac_cepted . Percent | Amount | Percentof
_ o ‘ | Accepted % ] Total $
| Arizona State. University 23 3 12 350,000 | - 20
Northern Arizona University 2 1 50 300,000 18
St. Joseph’s Hospital 10 1. 10 50,000 | . 3
Sun Health Research Institute 6 0 0 0 S0
{ TGen. 7 1 14 150,000 .. 9 -
University of Arizona 77 13° | 17 . 850,000 |- 50
Orthers ' 5° o 0 ' Co0f 0

N Durmg 2007-2008 the ABRC managed a total of 74 transiauonaf and blomedxcai rcscarch pxojects‘
rcpresentmg clght resea1ch mstituuons ‘ ‘ - : .

ABRC Total New and Continuing Project Co'ﬁ&_ﬁc_ts 2008

~Institution ‘Awarded | % of Total
R - Awarded

Arizona State University 7 -0
Inter Tribal Council of Arizona 1 1
‘Mayo Clinic Scotrsdale 2 2.
Northern Arizona University ' 3. F - 4
Sun Health Research Institute 5 7
St. Joseph's Hospxtal 7 10
TGen 4 -5
University of Arizona 45 61

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXK%XX%XXXXXXXX .
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In June of 2008 the Commlsston awarded 28 new- rescarch contracts for a totaf of approximately $1 3
from all s SOULICes. . The contracts were effectlve on July 1, 2008 Progress on these prolects will be reported
~ in the fiext Commissmn Annual Report :

' ABRC Projects SllbolittEd/Accep,ted FY 2009

" Institution Submitted - Percent Percent $ Amount | Percent of
, Submitted | Awarded Awarded Total $
ASU 22 6 18 21 297,705 23
| St Josephs - | 21 7 | 17 | 25 347,572 25
| TGen N 2. D G e B . o 50,000 | 3
uaA 70 14 {0 36 50 648,801 | * - ‘49
All Others . L9 b0 T o : 0 0.

The Commlsslon retrains committed to making the 1esults of scientific dlscovery more readliy available:

to health care providers and then to patients, The Commission currently has 15 translational projects

“underway. The Comm1331on has sponsored workshops and sympaosia examining translational issues such -

as the appropriate treatment of biospecimens. Institutional barriers are being addressed by the Commission
sponsored Arizona Translational Resource Network (AzTransNet) Workshops, model documents, and
consuitmg services relating to Institutional Review Boards, collaborative agreements, intellectual property
 contracts, and clinical trial networks have been developed and delivered by AzTransNet. The Commission
is confident that these tlanslatlonal projects WIH 1esu[t in more rapld depfoyment of medical thelaples

" to Anzonans

The Commission’s nﬁétching fund progrétﬁ has been well feceived by fesearchers and their home

institutions, Growing from the initial three research programs, the Commission is managing research
contracts for seven projects. In cach of the programs the Commission investment is matched dollar
“for dollar by the sponsoring institutions. In order to be eligible for the matching fund program the
tesearch project must be’ multi- chsmphnaiy, inter-institutional, and collaborative. The goals are to
promote coopelatzon among researchers and between institutions, and to tackle significant biomedical
- xesearch issues: In every project there are more than one principal i 1nvest1gato1, more than one msntunon,I
“and multipie 1esearch hypotheses : ‘ '
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' ]oir.itiy; Fundéd Research Projects

Arizona Parkinson’s Disease Center Mayo § 750,000

| Scorpion Treatment and Imaging of Neurotoxicity Group . L UA L 540,553
Multimeric Ligands for Targeting Cancer for Imaging and Therapy ' CUA - 750,000
Drug Targeting the i-Motif in the ¢ MYC Promoter - - UA 517,500
Biomimetic Scaffolds for Spinal Cord Regeneratlon o o | " BNI . | 750,000 |
Modeling Vulnerability of Cancer = . . NAU 414,768 |
Translanonai Rese:u‘ch on AB Metabollsm from Synthesm to Ciearance SHRI - 675,000

" One measure of research success is the publicatlon of 1€search ﬁndlngs ina recogmzed peer 1ev1ewed

scientific pubhcauon In 2007-08 ABRC sponsmed researchers reported 147 pubhcations, abstracts, o .

and presentations of their research findings. Publication of scientific findings is a éritical step in the
research enterprise. The data reported provides the foundation upon which the next Lesearch pro]ect
is founded. It is through thxs iterative process than sc1ent1ﬁc dtscovcry takcs piace

| Duung the Annuai chcnt peuod ﬁscal year 2007- 2008, 223 fuﬂ time and par t-time jobs were c1eated: -

. lncludmg prlnclpa[ anCStlg&tOiS )

: Ifa scientific CllSCOVCly has the potentlal for comrnerc;al apphcatton, it is 1rnportant ‘that the ughts to

“that discovery be protected. The Commission on behalf of the citizens of Anzona holds seven patents

on blomedica compouncls w1th potcntlal commercia[ vafue .

: Fwe Rose, et al patcnts are focused on technologles that will increase the effectiveness of cancer
chemothexapy drugs by ieduclng the abihty of cancer cclis to expel the drugs from the host cell

Two Gcn'ay-Hague patents are for drugs that block the incor pmanon of tumor ccﬂ malkeis into cancer
 cells. These drugs may help stop the spread of cancer in the human body. L

_ One Schroeder patent 1elates to methods of mhibitmg, 1etard1ng, and Leducmg metastatic cancer

. gl owth.
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N umber of All Pm]ects That Are Ba sic:
Sc;ence Tramhtlonal or ClmlcalRese‘u‘ch

B Basic Sciaince
B Clinical

#Tranzlational

Basic Scicnce Rdsearch. Smentlﬁc stud1es that 1ncrease knowledge of basic life processes

Tr‘mslatmnal Research: Medmal research that attempts to more’ dxrectly connect basw resear ch

to pa’aent care.’

- Clinical Research The study of dmgs blolog;cs or dev1ces in, human subjects w1th mtent to
dlscover potentlal effects and/cn determme safety or usefulness o

Fundlno of All Pm]ects T hat Are Basic
Sueme Translatmnﬂ or Chnlcal Research

Basic Science
g Clinical

A Translational
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o “TGen the T:;:ensiafional Genomics Researeh Institute

diseases.

TGen is pursuing research on oncology, diabetes and heart discase, and neurologxeal disease All of
- these’ chsease areas are of extreme impor tance (o Arizona cmzens '

. Some TGen activities include: ‘ ' :
Developing 2 $200 million program funded by the Luxembomg government to develop a biobankmg'

| TGen rescarchers: .
o Have publlshed more than 80 scholarly articles in peet- rev1ewed academic Journals
“Are conducting nearly 30 clinical trials for advanced and/or rare cancers.

Have submitted 127 grant requests receiving 24 awarded grants in excess of $10.2 mllhon, 39 grant'

0

.

s

8

A project to address. the disproportionate impact of renal cell carcinoma in the Salt River Pimaa
Maricopa Indian Community with a stuc[y conducted in eoliaboration with the membeis of the -

- The Partnership f(n Personalized Medlcme Whlch is a $45 million pioglam deslgned to make
. personalized medicine a reality. Funding comes from the Virgmta G. Plpel Charitable Tlust and

. i -

- The ABRC through a contract provides funding to support the basic operational infrastructure of
" TGen, the Translatlonal Genomics Research Insticute, TGen is on the cuttmg edge of translanonai :
research where mvestigatow are able to unravel the genetlc components of common, and complex

‘

and biotechnology initiative in Luxembourg,

community.

the Flinn Foundation. The initiative is headed by 2001 Nobel Laureate Dr. Lee Hartwell.

A team of researchers who are conducting a genomic study of autism, a discase which touches 1 in '

'150 chlidren in Anzona

apphcatzons totaling over $24.3 are pending peer review.

The success rate of 24 percent of total grants submltted nearly doubles the national average of 13 o

_ percent.,

. TGen enteiprise and collaboratlve efforts:

25 invention disclosures have been filed in FY08. Dlsclosure is the first step toward piotectmg

intellectual property via the patent process. .

97 confidential disclosure agreements have been signed in FY08. Confidential d1sciosu1e agrecments

are one measure of collaboration berween TGen and the rescarch cCoOmmunity.

51 material transfer agrecments between TGen researchers and othe1 collaborators have been signed

in FY08. :
38 research collabomtlons have been signed in FY08 mcludmg agieements with 1esearch mstltutes -
_and hospitals - a10und the wmld
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- TGen )ob creation: ‘ » : :
~*  There are 270 full-time TGen employees with 80 percent holdmg a college degree

* 39 new full-time equwalent positions were c1eated in FY08 Wlth pay and benefits totalhng .

approximately $1,862,000.
* 58 high school, undergraduate, and graduate interns had part-t time employment with TGen -

in FY08.

The energy and focus of TGen Ieadership and 1esearchers is rapldly advancmg collaboratlve, multi-

institutional, mterdlsclplmary research in Arizona. The financial infrastructure support provided by
the Arizona Biomedical Research Comm1331on makes these things posslble The Commisslon is
encouraged by the efforts of TGen, and heartened by the 1mpact that TGen research 15 makmg in

biomedical research
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. Section A

“Continuing Contracts

- Medicﬂ Ré'séércﬁ
| Year Three =

FY2008
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lC_ha‘rleé H..Adler:,: MD,PhD [ I o Mayo Clinic Scottscla_le L

Award Amount FY 2008: $250 000, "

- Arizona Parkmsons Dlsease Center: Preventlon of Progressmn to Parkinson’s Discase and
Palkmsons Disease w1th Dementia: Development of Biomarkers and Novel Treatment Strategles '

" The APDC is Workmg on clinical biomarkers and novel treatment strategics for Parkinson’s discase.
~and PD with dementia (PDD). There is a clinical core, which prospectwely examines PD and control

subjects enrol lled in the brain and body donation program, and a neutopathology core that performs

the autopsies and provides CSF and brain 'tissue to the laboratory scientists. To date 5,000 clinical
* evaluations of >1,000 subjects have occurred. In the past year 22, parkinsonism (11 PD) and 16 control
subjects were autopsied. Projécts 1 and 2 have found changes in BDNE c-synuclein, and DJ-1 proteins
in PD. Project 3 found dysregulatlon of multiple sets of genles in PD and PDD while Project 4 found -
. differences in celebtospmal fluid ptotems in PDD. Stated goals have been met. In the past year 15
.. papess were published, 10 are in process, and 5 Ppresentations were made. Fundmg was received from -
‘the Mlchael] Fox Foundatton ancl the National Parkmsons Founclation ' '

Beach TG Sue LI Walker DG Lue LB Connor D] Cavmess ]N Sabbagh MN Adler CH Marked
* Microglial Reaction in Normal Aging Human Substantia Nigra: Correlation Wlth Extraneuronal
Neuromelanm Plgment Deposms Acta Neuropathol 114 419 24 2007 '

.Beach TG Sue LI Walker DG RoherAE Lue L F Vecldets L, Connm D] Sabbagh M, Rogers I _ '.
+ The Sun Health Resea1ch Tnstitute Brain Donation Program Descmptmn and Expenence, 1987 2007.
Cell & Tlssue Bankmg 9; 229 45 2008 ' o : :

- Beach TG Adle; CH Sue 1, Peirce ]B Bachalakun] DalsxngﬂHernandeZ ]E Lue L- P Cavmess ]N :
Connor DJ, Sabbagh MN and Walker DG. Reduced Striatal Tyrosine Hydtoxylase in Incxclental Lewy -

e “:Body stease Acta Neuropathol 115 445- 51 2008:

‘ Beach TG Whlte CL I—Iarmlton RL ¢ et al Evaluatlon of a—synuclem Immunohlstochemlcal Methods- o

N Usecl by Inv;tecl Experts Acta Neuropathol 116: 277 88. 2008

» Beach TG Whlte CL, Hladik CL, Sabbagh MN; Connor D] Cavmess ]N Sue LI Sasse], Bachalakun'

. . ] Akiyama H, Adler CH ngh Spec;ﬂmty and Sensnnnty of Olfactory Bulb Synuclelnopathy for Lewy i
o Body Dismders J Neuropathol Exp Neurol 67 489 2008. o ‘ ‘

Bychkov ER Gurewch VV ]oyce ]N Benovic }L Gurewch EV Arrestins and Two Receptor Kmases ._
are Upregulated in Palkmsons Disease thh Dementla Neuroblol Agmg 29(3) 379 96 2008 :
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.Cawness ]N Dnver—Dunckley ED, Sabbagh MN Connm D] Noble B Ev1dente VGH Shll[ H -7 o
© Adler CH. Deﬁnmg rmid cogmtive 1mpaument in Parkmsons Dlsease (PD MCI) Mov Dlsorders R

R 22: 1272-7. 2007

Cavmess ]N Hentz ]G Ewdente VGH Duver Dunckley ED Samanta J Mahant J Connor D] o :.'
_Sabbagh MN; Shill HA, Adler CH. Both Early and Late Cognitive Dysfunction Affects the

' _ Elecnoencephalogram in Parkmsons D;sease Parkmsomsm and Related Dlsorders 13:348- 54 2007 :

VSabbagh MN, LahtiT Connor D] Cavmess ]N Sth H, Mahant B Samanta] Bums RS, Ev1dente
. VGH, Driver-Dunckdey ED, Reisberg B, Bircea S, Adler CH. Functional Decline, Correlates with
‘Cogmtlve Impairment in Aizhenners Disease and. Palkmsons Disease Dement Genatr Cogn DiSOl‘d S

o 24:327-54. 2007.

Sabbagh MN Adler CH Lahn Tj Connm D] Peterson LK Cavmess ]N Sh111 HA, Sue LI Ziabreval B

L, Perry E, Ballard CG, Aaxsiand D, Reid RT Walker DG, Beach TG. Parkinson’s Disease with Dementia: :

. Comparmg Patxents Wlth and “"lthOUE Alzhezrners DISCHSC Pathology A_IZ DlS ASSOC DiSOIdel‘S Il’l ’

PLGSS

- Sabbagh MN Sandhu SS, Farlow MR, Beach TG, Veddels L Shlil HA Cavmess ]N Connor D] 5
 Sue L, Adler CH Cmrelation of Chmcal Featmes to Aigyrophﬂlc Grams at Autopsy Alz Dis Assoc_ | 2
lDlSOl‘dCl‘S In press . _

'Shlll HA Adler CH Sabbagh MN Connor’ DI Cavmess ]N Hentz ]G Beach TG. Pathologzcai_ o
Flndmgs in Plospecaveiy Ascertamed Essentlal Trem01 Sub}ects Neurology 70 1452—5 2008

- Sparks DL, ZLolkowskL C, Connor D Beach TG Adler C Sabbagh M. Copper and Cogmtion in

, .'Aizhelmers Disease and Paikmsons Dlsease Cell BIOl Toxlcol 24 423 30 2008

Stamper C SiegelA Lmng WS Pealson IV Stephan DA, Shiﬂ H, Connm D Cawness ]N Sabbagh | o
"M, Beach TG, Adler CH, Dunckley T. Neuronal Gene EXPLCSSIOD Couelates of Parlﬂnsons Disease'
Wlth Dementxa Mov Dlsmd 23(11) 1588 95 2008, D :

_Ye, L Velésco A, Fiasex G Beach TG et al, 2 vitro ngh Afﬁmty o-synuclein Bmdihg S.ités-fOL the = =
Amyloid Tmaging Agent PIB are Not Matched by Blndmg to Lewy’ Bodies in Postmortern Human
Brain. ]Neuroehem 105:1428- 37 2{)08 . : - '

. Adiel C, Conncu D, Sabbagh M, Cavmess} Shill H, Hentz] Beach TG. Non~speelﬁc Motor and
: Cognmve Changes in Incu:ienta[ Lewy Body Discase. Neurol 70(Supp 1) A287 2008, :
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‘ Adler CH Connor D] Sabbagh MN, Shill HA, Hentz ]G Evtdente VGH Mahant B Samanta]

: Burns RS, Ahmed A, Driver-Dunckley ED, Vedders L, Noble B, Caviness JN. Parkinson’s Disease |

Increascs the Risk for Developing Mlld Cogmtwc Impairment. Mov DiSorders 23 (Supp 1) SIOO 2008.

Adler C, ConnorD SabbaghM Beach TG, Shill H, Vedders T, Sue L1, Cavmess] Neuropathologlc

I'mdmgs in Patlents with Parkinson’s Dlseasc and Mild Cognitive Impanment ] Neurol 255 (Supp

2): 31-2. 2008.

O Beach TG, Connor DJ Sue LI Caviness ]N Sabbagh MN, Ad[ex CH Motor and Cogmtwe Flndmgs‘

- in Inc1dental Lewy Body Dlsease J Neuropathol Exp Neurol. 66(5) 1422, 2007

: Beach TG, Walktn DG, Lue L-E Sue LI Sasse} Bachaiakuu L Watson ], Boycr S Shirohi S, Peirce
- J, Brooks R, Sabbagh M, Hentz J, Shill H, Connor [, Adler C. Inckdenta! Lewy Body Discase:

* Prevalence, Neuropathology, | Biochemical Corrclates, and Cllrncal Proﬁle Anzona AlzhelmelsAnnual S

- Consortmm Meetmg Phoemx, AZ 2008

o Beach TG Whtte CL HladiLC Sabbagh MN Connor DJ, Caviness ]N Sue L], Sassc] Bacha akuri

} Akiyama H, Adler CH. ngh Speclﬁclty and Sensmwty of Oifacmiy Bulb Synudemopathy for Lewy -

| 'Body D1s01dcrs Am Assoc Neuropathologlsts 2008

o Benson BV SabbaghM ACHCL C, Hentz} Suc L, Shill H Cavmess] Dalsmg—Hemandez]E Wa ker

DG, Lue L-E Vedders L; Lahn T Beach TG ParklnSOns Dlsease and Apohpoprotem E NeuroI
70(Supp1 1:A326. 2008..

Sabbagh MN Sandhu SS, Farlow M, Beach TG, Veddeis L Shill HA, Cavmess ]N Connor DJ, |

Sue LI, Adler CH. Correlamon of Chmcal Features to Argylophlhc Gralns at Autopsy Neurol
70(Suppl 1) AT18. 2008 R |
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R “.“Lesli‘e‘ Boyer,“M.D.",‘ . O . IR B Umvermty ofAnzona'
R R ST PO T AwardAmountFYOS $188526;

Scorpmn Treatment and Irnagmg of Neurotommty Group (STING)

_ 'Nemotoxlcity from scor plon st1ng is rare, but it may be life- thleatenmg, especmﬂy in young chlldren :
- This study addresses: 1) the shortage of an effective treatment for severe scorpion: neurotox:c;ty, andf s
2) the Jack of a valldated clinical assessment ‘ool Wlth Whlch to fmthel new- drug development and _
~ train- emergency providers. Since the start of this project, a total of 21 mraI and urban hospitals in * .-

+ Arizona have joined the study network and have treated over 548 patients, ranging in age from 25 o
. days t0' 80 years. Digital video i images of patients and of age-matched controls have been collected for
development of a meédical training tool. This project has resulted in' shorter hospital stays, fewer o
" admissions to the Pediatnc and Adult Intenslve Cate Umts and 1ncreased safety fm chdchen and adults_‘ =

_ stung and treated in Anzona -

. Boye1 LV, Alagon A Malhe] Efﬁcacy and Safety of a F(ab )2 Antlvenon for Scorp;on Envenomanon |

Venom Week Tucson, AZ 2007

Boyer LV, Mal 1e] Chase PB Theodmou A Neurotoxmty in Ch;ldren Hospnahzed Due to Northj - o

. American Scorplon Envenomatlon Venom Week Tucson, AZ 2007

E Boye: LV Chnlca[ Trials of Scorplon Antivenorn Venom Weel( Tucson, AZ 2007

R -Ruha M The Phoenlx Expeuence Venom Week Tucson AZ 2007

~ Fox E Challenges of Tieatmg Scorplon Envenomauon ina Neonate ina Rula[ Setting. Venom Week
Tucson, A7, 2007 L - S o
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Thomas Bunch,PhD o _ | Co ' o - Unlversn'y ofAnzona
o o ‘ ' ' Award Amount FY08: $49, 997

.. _' A Rapid and Inexpénsivé Screen for Mﬁtétioris that Sensitize Célls _td Cancer Drugs

The primary goal has been to de'véllop a syste'm that can identify speciﬁé genetic lesions that sensitize -
* cells to the effects of particular anti- -cancer drugs. This system takes advantage of the case with which
individual genes can be neutralized in cells from the fruit fly, Drorqpéz/d In year one we establlshed_

procedures for climinating hundreds of genes, one at a time, and asking if this sensitizes cells to die

. when drug is added. Tn year two we tested 3 compounds that target pathways’ that potentially promote

abnormal cell growth or survival i in tumor cells. Numerous novel interactions have been uncovered,

- and i in year three we have Worked to validate these finding i in human tumor cell lmes Additionally,
. -we have completcd new screens that involved 5 additional cancer therapeutic drugs as well as ionizing
- radiatlon Interactlons havc been d1scoveled in all of these screens and are now bemg vahdatecl

. -‘DIep C H Bunch T, Kcndall T, Mukal L Straus S, Munoz Rl\/.{ Han H, Brower D,Von Hoff D:
Identification of Chemosensttlzmg Gene Targets Using a Drosophlla Cell based RNAi Screen. Amencan :
-Assoclatlon for Cancer Research San Dlego, CA 2008 :
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L e T AwardAmountFYOS $50000,

Dlabenc Kldney Dlsease in Amemcan Inchans '

L Dlabeuc kldney disease is caused by genetic and envnonmental factms, and pxevlous m1crosatelhte .

genotypmg has shown that linkage for diabetic ncphropathy in Pima Indians is centered on an interval

. -of approximately 40 cM on chromasome 3q We genotyped 17 additonal markers on 3qand rcevaiuated N

the evidence for linkage. We cstnnated LOD scores of 1.94 using the mean IBD method and 2.63
- using the scoring method, To further narrow thé region of linkage, we genotyped 359 SNPS between

. markers D351763 and 0:3255’0{] in Pima familics with diabetic nephropathy ‘and individuals with -
h end—stage renal discase (ESRD) caused by type 2 diabetes. However, results from the additional saturatlon :

‘ genotyping on 3q did not ﬂgniﬁcandy narrow the region of linkage, nor did we obscrve an increase

- in the evideénce for linkagc in this area. Analyses defined two peaks, the hlghest peak havmg alOD.
~ " score of 1.5 and the couespondmg SNPs under thlS peak lie within the i inactive N—acerylated—alpha- .-
 linked acidic dlpcpndase—hke protein 2 (VAAZADLY) gene. In conjunction with this appmach we
- also. genotyped nine markers in the candidate gene, LS’[/'C'NJ?] that were prviously shown to be
- significantly assoczated with type 2 dzabetlc ESRD in Pima Indians, in a study sample comprised-of
- Caucasians w1th ESRD attribuited to type 1 diabetes. None of these markers showed evidence for .

' association at levels that reached statistical szgmﬁcance in this study sample suggesting that different
variants underlie susccpttblhty to ESRD in diabetes in these independent study samples. Future studies

Jnclude further investigation of genes under the hnkage peak, 1ncludmg NAALADLZ, a5 well as other

genes that may have a biological effect on the progression of diabetic kidney discase. Preliminary

. ‘analyses of the associated 5 UCNRI SNPs in the Pima populatlon indicated that these mutations may -

influénce the binding efficiencies of two transcription factors. We' plan to mvestlgate these SNPs further
to see they i unpact thc function of th:s gene.. ‘ : ‘ '
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D.'a‘;idD‘ugg.an,Ph.D..' o a _ '7 ' SRR TGEN“

Award Anlount FYOS $50 000 '
| Genétic Basis of Aﬁriéﬁlar—Condjzlar Syhdr‘o_mé in TWO AZ Families

Auriculo-condylar syndrome (ACS) is a disorder characterized by congenital ear, jaw, ternporom'mdibular
joint and other abnormalities. By studymg two Atizona families, our goal is to determine the genetic
basis of ACS. In yeats 1 and 2, a dlsease—causmg region'in the human genome had been localized to -
chfomosome 20 and a candidate disease-causing gene re- -sequenced. Four novel DNA sequence variants

- were identified. Unfortunateiy, further testing of the identified and purative disease-causing changes -
' chealed that they were not the causative changes: In this final year (ycar 3), we have begun to make ..
use of the latest in state-of-the-art genetic technologies that allows a more thorough examination of "~

the candzdate dfsease—musmg gene(s). Using next generation 1e-scquencmg téchnologies and ‘cost-
cfficient approaches developed by the TGen scientists, we intend to-re-sequence the entire candidate

 disease-causing gene | found on “chromosome 20. For cost reasons assoc1ated with 6311161 re-sequencing -

,technoiogxes, only the protein codmg regions of the DNA were re- sequenced in year 2 and only ina
* subsct of the family members. This year, the entire gene including protein-coding, protein non-coding,

“and DNA sequences up- and down-stream of this gene will be sequenced. Such an approach has a
~ hiigh likelihood of identifying the dmease;ausmg genetic change(s) in these two Arizona families.
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KatennaDvorak,PhD - | ‘: - . E ':- s - Umverslfy' OfAIIZOIla'_ :
R SRR N T AwardAmountFYOS $153922 '
_ Barretts Esophagus Esophageal Adenocarcmoma and Apoptosm B -

: Banetts esophagus (BE) is an’ esophageal iesion that a arises as a consequence of chromc heal tburn BE :
s often associated with esophageal adenocaremoma More. than oone hundred patients. will die of this

o cancer in Arizona in 2008 based on death ratcs in prior years. The mechamsm of deveiopment of BE =

s poorly understood Gastric ac1ds, secréted from the stomach, and bile acids, sec;eted in response to

‘2 high fac diet, are lmphcated in the development of BE. We found that bile acids and’ gastric acid |
~induce oxldatlve damage abnozmal cellular signaling, and mutatlons, which may iead to cancer,

" However these processes can be reversed by the replacement of bile acids with a specml protective bile . -

- acid, glycoursodeoxychohc acid, that is commonly used to treat liver discascs. An understanding of
o the developrnent and progression of BE to esophageai carcmoma is c1uc1al for the de31gn of talgeted
strategies to prevent and eradlcate this cancer ' ; '

' Dvorak K, Payne CM Chavaula M, Ramsey L Dvorakova B, Bernstem H Holubec H Samphnei o :
RE, Guy N, Bemstem C, Green SB, Prasad A, Garewal HS. Bile Acids in Combination with Low pH

" 'Induce Oxidative Stress and Ox1dat1ve DNA Damage Relevance to the Pathogene31s of Barrett’s
';Oesophagus Gut ]une 56(6) 763 71. 2007 Lo : .

Dvorak K, Chavama M Payne CM, Ramsey L Dvo:akova B, Dvorak B Bemstem H, Holubec H

‘Sampliner RE, Bernstein C, Prasad A, Green SB, Garewal HS. Activation of the IL-6/STAT3 Anti-

- apoptotic Pathivay in Esophageal Cells by Bile Acids and Low pH: Relevance to Banetts Esophagus :
_ Chmcal Cancer Research Sept 15 13(18) 5305 13 2007 i .

B Bernstem C, Payne CM Dvorak K, Bernstem H. Role of Bile Amds in Gastlomtestmal Carcmogenesm ‘

E . US Gastroenterology and Hepatology Rewew In pzess

- "Bernstem C, Bemstem H Payne CM Dvorak K Galewal H Pleld Defeets in Progiessmn to
,Gastromtestmal Tract Cancels Cancer Letters. Dec 28 2007. Epub ahead of punt

DVOlakK Watts GS Ramsey L, Holubee H, Payne CM Bernstem C ]enkms GJ, Samphner R, Prasad
A, Gatewal H, Bernstein H. Expression of Bile Acid Transporting Proteins in Barretts Esophagus and
) Esophageai Adenocarclnoma Amencan ]ournal of Gastroenterology. In press. '

_ Payne CM, Crowley—Skllhcom C, Holubec H, Dvorak K, Bernstein C Moyeér MB Garewal H, Bernstem
- H. Deoxycholate Induces the Autophagic Stress-Survival Pathway Implications fo; Colon Car emogenests
European ]ournal of Nutrmon Submltted ‘
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_Bernstem G, Payne CM, Dvorak K Bemstem H Role of Btie Ac1ds in Gastxomtestmai Carc1nogene51s
uUs Gastroentemlogy and Hepatoiogy Rev1ew In press. ' :

“'Payne CM, Bernstem C, Dvorak K, Bernstein H. Hydrophobic Bile Ac1d Genomic Instabxhty,_
Darwinian Selectlon and Colon Caremogenesls Clinical and Expenmental Gastroenterology Submltted
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‘ Mqhamed'A.. Gal')ella;:l-)h.D. .. _ '. ' o "Sun‘Hea_ltrli Research 1n§tif11te
' ' . R ' o - AwardAmount FY08: $50,000"

I—Iuman Umblhcal ngemtor Ceﬂ Based Therapy for Myocardlai Infarctlon '

Innamycocarldal and i mnavenous dehvery of human umblhcal cord blood cells (hUCBCs) 1mpr0ves '
vascularization (the number of blood vessels) and heait function after myoczudlal infarctioit (M, heart’
attack). The effects of intracoronary deli livery of (UCBCs on vasculogenesis induction and its mechanisms

"in the 1schem1a»reperfu51on model remain unclear. Ischemia was produced in immuine comprormsed g
‘_._.rats by hganon of the left anterior coronary artery for 60 miriutes, followed by reperfusion with either

150 pl of media contammg one millioh stem cells or media oniy Animals were studied three weel{s ,

later, Compared to medid only, left heart muscle contractile pressure mcreased and left hieart: size Wwas -
¥ decreased in animals treated with stem cells. The | 1mp10vernent in heart function is more hkely due to
" the increase in the number of new blood vessels after stem cell delivery. In conclusmn 1nt1acor0nary‘ -

- delivery of hUCBCs 1mproved heart function after an- actite, heaut attack. The improvement was due

to the generation of e move blood vessels. No significant 1 numbe1 of newiwaormed cardiac myocytes

R (cardiac muscie ce ls) was observed Th1s study provides a stlong suppolt for the use of umblhcai cord

. blood as a treatment option for patients thh heart attack
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h ArthurFGnntro,PhD e , . - : R Unlversucy ofArlzonaA S
e T e e R AwardAmountFYOS $50 000:':"1‘

RS L .Uitre-Miniafnx'e Endosr’:opes fof Blomedlc'al Imaging- g

The ob)ecnves of thls research was s to build miniature endoscopes w1th s1rnultaneous whlte—hght and:

fluorescence | imaging capablhty and to ‘demonstrate o tinique apphcamons for such an instr ument. We
have built 0.5mm diameter cathéters explomng the illumination concepts of nurnencal aperture sharmg

and crossed polarizers. Suchi techniques provide excellent rejection of unwanted mgnal from the input

endof the | imaging catheter'and énable illuminations and collection down the same fiber optic 1magmg R
* - bundle, Somic assembly and testmg remains to beé done on the multi-madal aspects of the system

. (white—llght and fluorescence). Submillimeter’ catheters were built with convenuonal separate illumination

- and i nnaglng channels for imaging mouse mode[s of Barrett’s esophagus. Such endoscopes can image

iz wfvo mouse esophagus with little nauma to the animal as well as detect color and large textaial
variations, Fur theL test;ng of the ultra mlmature muln—modal endoscope WIH be conducted w1th this :
animal model: - Lo

Kano AL Gmltro AF Ultrathm Flberscope Ut1llzlng a Smgle Channel f01 Both Illummanon and L

"VIrnagmg OSA Frontlers in Opﬂcs 2005 FTuG4 Tucson, AZ 2005

s Kano, AL Koshei R], Gmmo AF Btoadband Endoscopxc Imagmg Through a S1ngie F1be1opt1c -
' Channel SPIE Optlcs and Photonlcs 6668 7 San. Diego, CA. 2007. : '
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Leslie Gilnatiléke, Ph.D. St _' o c T s UnlverSIty ofAnzona.g
‘ o o ' ' B AwardAmountFYOS $150 000

Dlscovery and Development of Novef Inhlbltors of Cell Mouhty from Desert Orgamsrns

The overall goal of this inter-institutional muiﬁdlsclplmary pmJect is to mvestigate Sonoran desert.
organisms for novel cell motility (migration) inhibitors, and to conduct structure-activity relationship
(SAR) studies of beauvericin, a fungal metabolite encountered ina prewously funded ABRC project.
During the course of the third year of this project, mutasynthesls was used to produce analogs of
‘beauvericin, It was demonsnated thata KIVR knockout B, bassizna strain can be used for the efficient
mutasynthesis of unnatural beauvericin congeners. Slmultaneous feedmg of precursos analogs enabled
the conibinatorial mutasyntheszs of scrambled beauveucms, some assembled entirely from unnatural
precursors. The effects of the introduced structuial changes on the antiproliferative and cell migration
- inhibitery activities of these analogs weie also evaluated. Toexp‘edite production of additional analogs -
- of beauvericin, the gene encodmg the BbBEAS nonribosomal peptide’ synthetase was isolated frorm -
" B. bassizna and confirmed to be respons;ble for: beauvericin biosynthesis by talgeted disruption,
Heterologous expression of the bbBeas gene in 2 colito ploduce the BbBEAS enzymie provided a strain
proficient in beauvericin blOS}’nthESIS which could be cxploited for the production of further analogS'
' of beauvericin. We are hopeful that non-cytotoxic compounds with cell migration inhibitory activity’
will provide lead compounds that can be developed into natural p;oduct—based drugs that can’ be used
o1 treat metastatic solid tumors.” ' : '

‘Xu Y, Oxozco R Wijmatne K, Gunatilaka L, Stock P Molnax L Blosynthesls of the Cycloohgomer '
Depslpeptlcle Beauvericin, a Virulence Pactor of the Entomopathogemc Fungus deztwmz bassiana. 7
Chemistry and Blology 15: 898-907., 2008 ‘ : :

'Xu Y, quratne K, Espmosa—A:ules P Gunatdaka L, Molnar L. Combmatouai Mutasynthe313 of
- Scrambled Beauvericins, Cyclooligomer Depmpepnde Cell Mlgranon InhlbltOIS from Beanveria bassiana.
' ChemBloChem 2008. In press
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.Lailrenee HHurley,PhD _ ) ' Umversmy ofArxzona R
SRS S S LT AwardAmountFYOS $50000

Strucfufe a‘.r.l.-.c'l.‘FunCt'ib-nal Role Qbf GGA Repea:t's in c—myb Prombtei_‘ ActiVify in Leﬁl;ex_nia' L

The overall goal of thlS proposal is to study the snuctme and functlon of GGA repeats in the c~myé '

promoter and 1dentlfy small moiecules that selecnvely bmd to the r—m_}/é p;omoter and prevent

During the fime peuod coverad by this re.port we hidve made progress on spec1ﬁc atms 1 and 2. These

specific aims are 1) to identify the cis elements within the GGA' repeat region required for c~m}/é _
promote1 act1v1ry, and 2) to 1dent1fy tianscrlptlon factors that bmd o the GGA repeat regmn

In addressing spemﬁc aim 1, we have employed a dszerentlation system of ieukemla cells to mvesngate' _

the role of the c‘—myé G- quadruplexes in Legulatlon of the enclogenous (ongmatmg from within the

" or amsm) e-myb promotet, and our data.v vert that the, c-72 b G- uadru lexes ‘are 1nvo[ved in.
g 2ye.p 2ye 23-q) P

downregulation of c-nyb expression in the ceils In addlessmg spec1fic aim 2, we have mvestlgated the -
role of endogenous MAZin r—myé transcription and démonstrated that the levels of MAZ are inversely -

‘related with those of c—myé tra.nscuption 1Inp11catmg that the role of endogenous MAZ is downregulatlonr R
of f—myé tr anscnptlon . : o . N

Paiumbo SL, Memmott RM Unbe DJ Krotova Kahn Y, Hmley LH, Ebbmghaus SW A Novel G- L
quadruplex—formmg GGA cheat Reglon in the c—myb Plomotel Is a Cuticai Regulator of Plomoter _
Actwu'y Nuclelc ACldS Res 36: 1755 69 2008 e ‘

RE
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laureoce'H.._Hurley,'_Ph_.D.r _.: T o A Umver51ty ofArizonaf -
: ' S ' ‘ Award AmountFYZOOS $166 269

Drug Targeting the 1~Mot1f in the C-MYC Promoter

The ovelall ob}ective of this proposal is to characterize the structure of the 1—motif in the sﬂencer '

‘ element of the c-MYC promoter and also 1ts drug compiexes, which will then be used as a basis for
drug design and development, The long—term objéctive is to identify a small molecule that V_vﬂl selectively
modulate c-MYC gene expression and then Work to ideﬂtify a eiinieal candidate molecule. '

Durmg the time peuod coveied by this réport, we have made plOgiCSS on speaﬂc alms 1-3. These '
" specific aims are 1) to deﬁne the structure of the biologlcally relevant i-motif in the promoter region . . .
of cMYC and its drug cornplexes by NMR, 2) to define the structure of the blologlcaﬂy relevant

' -mot;f in the promoter region of e-MYC and its dr ug complexes by calor;meny, and 3) 1 to define the

~ overall structure of the silencer eiement in the C—MYC promote; and its complexes Wlth agents that

o modulate c—MYC gene expxessmn

In the fast 12 hlonths we have’ transferred.out efforts to the Bdl-2 iororhoter but the specific aims have’
remained the same. The reason for this change is two-fold. First, the i- mOtlf—intCLaCtWC compounds 7
1dent1ﬁed for Bel-2 are more potent and spemﬂc for Bcl 2 than c~IVIYC Second our G- quadruplex

drug discovery effort for o-MYG has progressed to a point ‘where prioritizing c«MYC as a drug target
fell lower than Bcl 2. Thus, What we had Iearned ﬁom the c—MY C i-motif prOJect was qmckly apphed

“to : : the -
Bd-2 thh the results outlined in the report We are now close to havmg a viable pioposal for adrug
dlscovery ptogram using the i-motif as a target for Bcl-2. We could not have done thIS w1thout the' -

two years pnor experlence with the L—motif in chYC

XXXXXXXXX%XXXXXXXXXXXXXXXXXXXXXXXXXXXKX%XXXX%XXXXX
. S : . 15 . . - .
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© BdwinALewisPhD.© ' Notho Arisona University
e D T e AwardAmountFYZOOS $149920“':_:‘"~

Deconvolutmg the Structural Hetetogenelty of the Bel- 2 Promoter Quadruplex
: : - to Enhance Drug Targetmg :

‘Bdl-2 pmtem functions asan 1nh1b1tor of cell death Approxlmateiy one thlrcl of all cancers mvolve:, :

Bel- 2 over express:on Studles of anti- Bci 2 agents have demonstlated zmploved antltumor acuwty

' The objectlve of thls resear ch was to characteuze non—hehcaf structutes formed in'the regulatory region

“of the Bal-2 gene, Wee have:characterized the structure and stability of Bcl-2 _promotet quadtuplexes

- using DSC, CD, AUC, and Computational methods, We have shown that the Bcl-2 promoter sequence
" quadruplexes and their small drug i interactions are similar to those detem:uned p1ev1ously for c-MYC.

L We have shown that the WT Bcl-2 sequence forms fewer folded confmmers than might be predn:ted

~ from i its sequence We found a sumizu result for K—ras, whose expressmn isa hallmark fm pancreattc_ ,
‘ '-cancei C s : : R . o

The hope is that drug 1ecogn1t10n or bmdmg to non-hehca[ promoter sequence structures couid be |

B used to turn off a numbe1 of cancer causmg genes llke Bcl»Z C—MYC and Ketas .

o Cashman D Freyer MW Dettiet IR Hurley LH Lewxs EA Moiecular Modelmg and- Blophysmal
N _Analy31s of the C—-MYC NHE—HII Silencer Eiement ] of Molecular Modehng 14 93-101. 2008 '

Dettler ]M Buscagha R Cashman D, Blynn M Lew:s EA. Sttuctutal Stablhty of a Mutant Construct: '

' _'of the I—MOtlf Formmg Sequence in, the Human c-MYC NHE IIi1. Bmphys ] 2009 Submitted

: Dettlel IM, Le V, Blynn M, Lewis EA. DSC Deconvolunon of the Structural Compie)uty of chYC -.‘ Coe

~ PI Promoter G- Quadrup exes. Fronticrs in Nucleic Acids. 60th Southeastern Reglonal Meetmg of the
Ameucan Chemlcal Soc1ety Nashwlie, TN 2008

) Le \A Blynn M, Detler ]M Lew1s EA. Conformattonal Equlhbria in Capped c—MYC P1 P1omote1 _
. Sequence G-Quadruplexes. Frontiers in Nucleic Acids. 60th Southeastem Regional Meetmg of the,

a Ameucan Chemlcal Soc1ety Nashwlie TN 2008.
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]ohn'Le“ds, M‘D_,‘MPH .. : N | L o o - Intér Tribal Coul.lcil';‘ )
SRR T S ' o - Award Amount FY: $150,000 -

| 'P'romotingl Tribal Coromunity _‘i’erticipatioil in Biomedical Research

o This project is de31gned to promote tribal pa1tlclpauon in hea[th 1esearch There are 22 tribes in -
* Arizona, and most have not actively participated in research. The tribes are suffering from poor health
. geneially, and health rescarch holds the posslblhty of improvlng health in these communities. The
‘- pro;eet is bemg conducted in three phases : S |

L Ovelvxew of current tribal feseaich review processes—ldentlfymg what processes trlbes are currently :
doing to determine whether or not they will participate in research. - | .

2. Tiibal reseatch agencia settmg—prov;dmg assistance to tribes’ to set thesr own resealch agendas and

~ priorities, ' oo S ' S

3. -Devefopment of a Regmnal Tubal Inst;tutional Rev1ew Boarci (IRB)—the IRB focuses on human
' subjeets plotectlons as welE as commumty proteet}ons in the research proeess T

APhase Lis complete, and we are in the process of conductlng phases 2 and 3 wlth 18 tribes that have S

_'agreed to part1c1pate We W111 ﬁnlsh the piOJCCt by }une 2009
‘- 'AxxxxXzexx;zXXXéz;exxxggze;: -
Rena Li; PhD. ST | o | - [ - " Sun Health Rese:arch' I‘n's'titutle_
ST | ' - - _ Award Amount FY08: $50 000
Roles of Estrogen in BACE Regulatmn in Vmo and in Vwo Systems

,Alzhelmers dfsease (AD) is the F0SE < common cause of dementia in the eldedy Postmenopausa} women
. havea higher risk of deveiopmgAD than age-matched men, which might be related to the loss of estrogen' 7

" after menopause, We recently discovered that B-secretase (BACE1) enzymatic activity is mgmﬁcanﬂy B

increased in AD brains and CSE While it is not known whether estrogen plays a role in BACEI
activity, we studied the effect of estrogen and its reeeptoxs on xeguiatlon of the BACEL in animal

model and culeure cells. Our data demonstrated that BACEI, the key enzyme for | generation of beta

' 'amylmd protein, was clevated in AD animals lacking brain estrogen. The elevation of BACE! in the

'AD mice is assoclated Wlth earher and more severe AD neuropathology observed in the brain. To .

Further study the effect of estrogen on BACEL gene Legulatlon, we transfected BACEI promoter into -

" a stable cell line and examined the effect of 170~ and 17p- estradiol on the transcriptlonal acnva of Lol

~ BACEIL. Ourdata showed a down regulatlon of BACE1 by estrogen 2z zztre. Our ultimate goal is to
' Ldentlfy the key mechanlsms of estiogen action in AS pathogenesm and provide sclenuﬁc evidence for
-"developmg novel alternatlve estrogen therapies to treat and even prevent AD. S

o 'XXXXXXXXXxXX2_2’XZ{)/(XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX




Lonnie P. Lyba'rger,‘ Ph.D. o I o | Un1vers1ty of Arizona
: S C AwardAJnount FY08:.$50,000

CD8 Cell Prinfing Using -Engineered MHC Class T Molecu.les 7

- The goal of this research project is to evaluate the utility of a promising’new vaccine technology for

the generation of anti-cancer immune 1esponscs Canter is a leading health concern in Arizona, with
approximately 24,000 new cases in Arizona in 2004, The immune system, thxough MHC class T

molecules, can detect and eliminated tumor cells. Here, we have developed a novel strategy to engmcer _

' MHC class I molecules to bé especially potent in terms of their ability to stimulate anti-cancer T-célls,
This project will compare the ability of these engineered molecules to prime anti-cancer immune
responses versus more conventional vaccine approaches in' mouse models that mimic human cancers.
The preliminary data we have generated during the course of these studles strongly suggest that our
molecules are potent vaccine agents.

Lybarger L, Li‘G Ordaz M, Kunke K, Andreansky S. Single-chain Trimers for Efficient Presentation
of Influenza Virus Class 1 Epitopes. Keystone Symposmm Viral Immumty Keystone CO January
2008

Ordaz M,'Ramanathapuram L, Akporiaye E, Li G, Andreansky S, Lybarger L. Eliciting Anti-tumor

Responses with MHC 1 Single-chain Trimer Vaccines. Cancer Immunology and Immunotherapy: -

Realizing the Promise, National Institutes of Health. Bethesda, MD. September 2008.
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Istvan Molnar, P_h.D. - S . University of Arizoha
: : o Award Amount FY08: $49,623

Discovery, Optimization of Production and Initial Characterization of Novel Anticancer
Drug Lead Compounds from Bacteria Collected from the Rhizosphere of Desert Plants

The objective of the project was to discover novel natural products in a unique collection of bacteria
at the Natural Products Center, University of Arizona, for the development of anticancer drugs. During
the 3-year project, we have investigated 1,079 bacterial strains, conducted solid-state fermentations in
4 culture media with 716 strains, and assayed the resulting 3,268 extracts both in a mechanism-based
and a general cytotoxicity assay. Prioritization of positive extracts involved molecular taxonomy (523

strains total);counter-screening against normal human cells (208 extracts total); scale-up of the

fermentation process in liquid cultures (31 extracts total); and determination of apparent yield and
potency. Ten large scale extracts, produced byl0 strains representing 6 bacterial species, were finally

selected for furtherstudy as future extension of the project. These extracts could contain novel cytotoxic
metabolites that might be used for anticancer chemotherapy, improving the health prognosis of cancer

. patients.



- J_it,endrar.a Mu_thuswamy, Ph.D. _ _ . : . Arizona State University

Award Amount FY08: $150,000
_ ‘ Microil_ctuated Microelectrodes to Assess Cortical Roles in Memory Deficits

During FY08, progress was made in the following four critical areas: 1} we demonstrated that novel
doped polysilicon interfaces can suppress noise in électrical recording from single neurons; 2) we
assessed the tissue response to microelectrodes that move in the brain after implantation; 3) we designed,
developed and tested a novel MEMS microflex interconnect (MMFI) approach for packaging our
microchip; and 4) we demonstrated loﬂg—term rccoding from cortical neurons in the brain. '

The doped polysilicon interfaces significantly suppress noise in recordmg from single neurons in the
brain. In addition, the novel MMFLapproach to packaging our implantable microdevice now enables
dramatic size and weight reduction and improvements in the reliability of the interconnect. Both of
the above strategies are novel and will find wide applications in other small-signal sensing contexts as
well as packaging of other implantable microdevices. Finally, using our novel microactuated Imcroclecnode
arrays, we have successfully demonstrated long-term recording from single neurons in the somatosensory

cortex for pcnods lasting up to three weeks

Saha R, Muthuswamy J. Structure- pfopérty Relationships in the Optimization of Poiysilico-nr Thin

Films for Electrical Recording/Stimulation of Smgle Neurons. Biomedical Mmrodewces 9(3) 345—
60 2007,

- Jéckson -N, Muthuswamy J. Artificial Dural Sealant that Allows Multiple Penetrations of Long-term

Implantable Brain Probes. ] Neuroscience Methods. 17(1): 147-52. 2008.

]éékson N, Muthuswamy J. Flexible Chip Scale Package and Interconnect for MEMS Movable

- Microclectrodes in the Brain, ] Microelectromechanical Systems. 2008, Submitted.
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Joseph Rogers;-Ph.D._ R - Sun Health Research Institute
o ' Award Amount FY08: $225,000

Translational Research on of Metabolism from Synthesié to Clearance

This multi-institutional rescarch program seeks to discover new diagnostic and treatment methods for
Alzheimer’s disease based on synthesis and clearance of amyloid B peptide (A), a molecule that forms
millions of toxic deposits in the Alzheimer’s brain. Projects 1 and 3 are collaboratively developing
methods to lower AB production. Project 1 has also clucidated a critical pathway for Af synthesis that
new drugs can target. Project 2 has shown that Alzheimer’s patients have a defect in clearing AB from
_ the body, and that this defect, which can be measured in a blood sample, may be diagnostic for
Alzheimer’s. In addition, based on the findings, Project 2 and Project 3 arc collaboratively developing
methods to clear AR from the body at a faster rate. Arizona has some of the world’s most concentrated
Alzheimer’s populations. This project may provide new treatments and the first viable, inexpensive
diagnostgc for the disorder. '

Rogers] Li R, Mastroeni D, Grover A, Leonard B, Ahern G, Cao P, Koiody H, Vedders 1, Kolb WE,
Sabbagh M. Peripheral Clearance of Amylod P Pepnde by Complement C3-dependent Adherence to
Erythrocytes. Neurobiology of Aging. 27(12): 1733-9. 2006. '

Nie 14, Li Z, Lukas R}, Shen Y, Song L, Wang X, Yin M. Construction of SH-EP1 -alphadbeta2h
APP695 Cell Line and Effects of Nicotinic Agnomsts on Beta-amylmd in the Cells. Cell Mol -
-Neuroblology In press.

Chirapu SR, Pachaiyappan B, Zhong Z, Abadul-Hay SO Yuan H, Thatcher G, Shen Y, Kozikowski .
AP, Petukhov PA. Molecular Modeling, Synthesis and Activity Studies of Inhibitors Targeting Aizhekmers
Disease B-Secretase (BACEI) Blological Medicinal Chermstry Letters. In press.

Xia W, Yang T Imeida M, Smith IM Shen Y, Walsh DM, Selkoe DJ. A Specific ELISA for Measuring
Amyloid B-protein Ohgomers in Haman Plasma and the Brains of Alzheimer Patients. Archives of
Neurology. In press. ‘ '

Hampel H, Shen'Y, Zetterbcrg H, Biennow K. Blologicai Maikers of B Amylmd Related Mechanisms
in Alzheimer’s Dlsease Lancet Neurology In press. : ,

- Ewers M, Zhong Z, Tcipei‘S Buger K, Wa[lin A, Biennow K, Shen Y, Hampel H. Increased CST-
BACE! Activity is Associated with ApoE-e4 Genotype in Subjects with Mild Cognitwe Impairment
and Alzhelmers Disease Brain. 131:1252-8. 2008. '
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' Zhong Z Ewers M, ‘Teipel S, Buger K, Wallin A, Biennow K, Hampel H Shen Y, High Levcls of Beta-
. Secretase (BASEL) in Cerebrospinal Fluid is a Predictor of Risk in Mild Cognitive Impalrment the
Eariy Stage of. Afzhelmm s Disease. Archive of General Psychiatry. 63(6) 718-26. 2007. '

He B, Zhong A, LGdholm K, Beming L, Lee W, Lemere C, Staufenbiel M, Li R, Shen Y. Deletion of
TNF Death Recepror Inhibits Amyloid Beta Generation and Prevents Léarning and Memory Deficits
in Alzheimer’s Mice. Journal of Cell Biology. 178(5):'829-41. 2007. Also appearing as Death receptor
Takes Cenual Stage in Nature Neurosc1ence October 2007 and as a Hot Story in Science 2007 ‘

Tesco G Koh YH, Kang EL, Cameronr AN, Das S, Sena-Esteves M, Hzltunen M, Yang SH, Zhongr
7, Shen Y, Simpkins JW, Tanzi RE. Depletion of GGA3 Stabilizes BACE and Enhances Beta-Sccretase
Activity. Neuron. 54(5): 721-37. 2007.

Kim DY, Carey BW; Wang H, Ingano LA, Binshtok AM, Wertz MH, Pettintell WH, He B Lee VM,
Woolf CJ, Kovacs DM. BACE1 Regufates Voltage—gated Sodium Channels and Neuronal Activity.
~ Nature Cell Biology. 9(7): 755- 64. 2007,

Shen Y He P Zhong Z, McAllister C, Lindholm K. Distinct Destructive SlgnaI Pathways of Neurona[ _'
Death m Alzhmmel s Disease. Trends Molecular Medicine, 12:574- 9 2006. "

Zameer A, Rangan SK, Emadi S, Nimmagadda S, Sierks MR. Anti- ohgomenc Abeta Single Chain
Variable Domain Antibody Blocks Abeta Induced Toxicity Against Human Neuroblastoma Cells.
Journal Molecular Biology. In press. :

Wang MS, Zameer A, Emadi S, Sierks MR. Characteuzmg Antlbody Specificity to Different Protein
Mmphologles by AEM. Langmuir. In press . .

- Kozikowski APA, Chen Y, Subahasish T, Zhong Z, D’Annibale MA, Shen Y, Langley BC. PKC
Activation and HDAC Inhibition-A Dual Drug Approach to Alzheimer’s Disease that Reduces Ap
Production While Blockmg Oxidative Stress. Proceedings of the Natlonal Academy of Science. In
press.

Rogcls I, Li R, Mastxoem D, Brover A, Sierks MR. Anti-AB Antibodies Enhance C3- dependent
- Adherence to Erythrocytes. Neuroscience Lctte1s In preparation.

Rogers J, Mastroleni D, Grover A, Col.eman PD, Erythrocyte AR42 Levels as a Diagnostic and Biomarker
of Alzheimer’s Disease. Neurobiology of Aging. In preparation.
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Adriei_me‘c. Scheck, Ph.D. _ - St. Joseph's Hospitai

Award Amount FY08: $50,000

Molecular Analysis for the Diagnostié Identification of Clinicﬂly Aggressive Meningidme'ls

Meningiomas are the most commonly reported brain tumor in the US, accounting for 27% of primary

brain tumors. They are typically considered benign tumots that can be cured by complete surgical removal.

However, a percentage of padients have recurrent disease after apparently complete removal of a low
grade tumor. We have performed gene expression analysis of a large group of meningiomas to identify -

genetic markers of aggressive tumors. Alterations in the expression of a number of genes involved in

the Wnt signaling pathway suggests that this pathway may be involved in meningioma progression

-and/or tumor recurrence. In particular, we have found that the expression of genes encoding secreted
frizzled related proteins 1, 2 and 4 is highest in grade 1 tumors and goes down in higher grade and
recurrent tumors, Qur data suggest that Wnt pathway may be a therapeutic target for the treatment

of aggressive meningiomas.

Pfisterer WK, Hendricks WE Scheck AC, Nieman RA, Birkner TH, Krampla WW, Preul MC.

Fluorescent 7z s##w Hybridization and ex 27z H MR Spectroscopic Examinations of Meningidma
Tumor Tissue: Is it Possible to Identify a Clinically-aggressive Subset of Benign Meningiomas?
Neurosurgery. Nov.61(5): 1048-59, 2007. '

 Pfisterer WK, Coons SW, Aboul-Enein A, Hendricks WP, Scheck AC, Preuhl MC. Implicating’

Chromosomal Aberrations with Meningioma Growth and Recurrence; Results from FISH and MIB-
1 Analysis of Grades I and II Meningioma Tissue. Journal Neuro-Oncology. 87(1): 43-50.

Foureman B, Hendricks WP, Stafford P, Coons SW, Scheck AC. Gene Expressionrﬁnaly's‘is of Primary
and Recurrent Meningiomas. Society for Neuro-Oncology. Grapevine, TX. 2007

. Foureman B, Fenton K, Flotes K, Stafford B Nakaji B Scheck AC. Molecular Genetic Analysis for
Improved Prognostication of Meningiomas. Society for Neuro-Oncology. Lake Las Vegas, NV. 2008.
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Jiagi Shi, M.D, Ph.D. - o ' ~ University of Arizona
o ' ' : ' Award Amount FY08: $50,000 . .

Deregulation of Translation Initiation by ¢IF3f in Melanoma

This project investigated the hypothesis that eIF3f is a negative regula.to‘r of translation and decreased

eIF3f expression contributes to melanoma tumorigentsis by deregulating translation and apoptosis. In
previous reports, we have demonstrated allelic loss of eIF3f gene in melanoma using LOH and gene
copy number analysis. Our eIF3f gene muration analysis suggested that mutation ‘may not be the

~mechanisms of decreased elF3f expression in melanoma, Here we further confirmed the decreased
elF3f protein expression in melanoma using immunohistochemistry analysis. To characterize the

mechanism of eIF3f-mediated regulation of translation and apoptosis, we further investigated the
association between elF3f and hnRNP K. We have established that haRNP K to 285 rRNA, which
stabilized the rtRNA and increased translation. These results support our hypothesis that eIF3f regulates
rRNA degradation, translation and apoptosis through interaction with hnRNP K. '

Shi], Kahle A, Hefshey JW, Honchak BM, Warneke JA, Leong SP, Nelson MA. Decreased Expression
~ of Bukaryotic Initiation Factor 3f Deregulates Translation and Apoptosis in Tumor Cells, Oncogene.
" 25:4923-36. :

- Doldan A, Chandramouli A, Shanas R, Barracharya A, Leong SP, Nelson MA, Shi J. Loss of the

Eukaryotic Initiation Factor 3f in Melanoma. Molecular Carcinogenesis. March 2008,

- Shi J, Hershey JW, Nelson MA. Phosphorylation of the Eukaryotic Initiation Factor 3f By Cyclin

Dependent Kinase 11 During Apoptosis. FEBS Journal, 2008. Submitted.




- Dackyu Sun, Ph.D. - . - ' University of Arizona
) Award Amount FY08: $48,984

Targeting Tumor Angiogenesis Using I-motif Interactive Ligands
"Asa dl[t‘:Ct consequence of this work, we have made the i important observation that the C-rich serand

of the double-stranded polyguanine/polycytosine (pG/pC) sequence of the VEGF promoter can
spontaneously convert to i-motif structures in a cell-free system’even under physiological pH conditions.

~ Interestingly, we found that hnRNP K, which binds to the C-rich ‘efement in the single—stranded DNA-
_ form, also interacts with C-rich strand of the (pG/pC) sequence of the VEGF promoters to promote -

the transcription of the VEGF gene both 7» 20 and 2z vive. However, hanRINP K binding o the C-
rich strand could inhibit conversion of the single-stranded DNA to i-motif structures. On the basis

of our accumulated data, we propose that an entirely new approach to anticancer drug design and -

deveiopnient could be evolved through the drug targeting of these secondary DNA structures,

Suﬁ D, Guo X, R_u'sche‘], Huﬂcy L. Characterization of the i-motif Structures Formed by the C-rich
Strand of the Proximal Promoter Region of the Vascular Endothelial Growth Factor Gene. 98th AACR
Apnual Meeting. April 2007. Los Angeles, CA.

Guo K, Gokhale V, Hurley L. Intramolecularly Folded G-quadruplex and i-motif Structures in the

- Proximal Promoter of the Vascular Endothelial Growth Factor Getie. Nucleic Acids Res. 36(14): 4598-
4608. August 2008
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Tom Tsang, Ph.D. | - University of Arizona

Award Amount FY08: $50,000

Cancer Immunotherai)y by TCR-Modified HSC Transfer

More than 10,000 people die of cancer each year in Arizona. Irnproved treatments are urgently needed.
Our project aims to combine gene therapy, immunotherapy, and non-embroyonic stem cell therapy
into a novel anti-cancer strategy. New genes that can recognize and destroy cancer cells will be created
and introduced into non-embryonic stem ccl!s to create a new cancer-fighting, designer immune
~ system. We have successfully constructed a new cancer fighting gene construct and inserted it into a
replication-defective Ientmral (HIV) virus. We ate now evaluating the transfer of this construct into

non-embryonic stem cells and its expression in mature immune cells. We will then test the ability of

animals with the anti-cancer, designer i immune systems to reject cancer cells.

T 25




" Jie W, M.D., PhD. 3 S Joseph's Hospital

Award Amount FY08: $48 885

Nlcotme Acetylcholme Receptors in the VTA and Nlcotme Dependence

Nicotine acetylcholine receptors (nAChRs) expressed in thc: brain reward center (vential tegmental area,

VTA) contain devise subunit compositions and contribute generally to pleasure, reward, and drug

reinforcement. Under ABRC support, we have clarified three functional subtypes (ID, IID, and I1ID)

of nAChRs, which are combined with different subunits. We further found that three nAChR subtypes

activation and desensitization are diffetent to smoking relevant-concentrations of nicotine, suggesting
they play different roles in nicotine reward and dependence. More interestingly, chronic exposure to
nicotine (mimic smokmg process) selectively up-regulated ID but down-regulated IID nAChRs, further
suggesting that ID type of nAChR likely plays critical roles in nicotine reward and dependence. The
finding of “the switch of nAChR subunits” during chronic nicotine exposure provides not only the

new insights into an improved understanding of nicotine reward and dependence, but also opens a_

. new window to develop novel drugs for smoking céssation in Arizona.
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Craig A, Aspinwall, Ph.D. ' . : : - Umverslty of Arizona
' Award Amount FY08: $48,323

Stabalized Polymer Phospholoid Imaging Probes

For project year 2 we have further developed the proposed nanometer-sized, biomimetic chemical

labels, further expanding the utility, range of applications an_d performance of these novel imaging agents.

Our primary efforts have focused on developing second generation fluorescent cores that are brighter,
less environmentally sensitive and contain a broader range of dye molecules, enabling higher degrees
of multlplexmg Additionally, we have investigated a second generation coating process which allows
the utilization of commerically available, more chemically benign phospholipids. Physical and chemical
* characterization of the probes has been performed and functional characterization in model systems
was begun. When fully developed, these probes will provide a novel class of imaging agents for disease
diagnosis, prognosis and carly detection of disease states.

SN IS IS IS IS

Kobus Barnard, Ph.D.. | ' . ‘ Univers_ity:of Arizona
' ' 'Award Amount FY08: $50,000

Genetics Diagnostics of Angiogenesis

The overall goal of this project is to identify génes that, when on or off are 1) indicators of small blood
vessel (microvessel) health, and 2) potential targets for new therapies. Work in the previous funding
period showed that microvessels can exist in three distinct health conditions. Recent work has focused
“on characterizing and exploiting the ilighly dynamic gene eﬁcpression profiles associated with these
conditions. For example, by examining gene expression profiles of implanted tissue, we have found
that fully 60% of the genes were upregulated in the second week, relative to the first, pointing to greac

 potential for detcrmining reliable assay to diagnose microvessel health. To understand the reliability
of such assays, we have also pursued a new approach for evaluating microarray data analysis methods -

that is based on phenotypic classification performance as this directly links to what is needed to
characterize diagnostic tools. '
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'Yongchéng .Ch-:;ng, M.D,, Ph.D. R 7 S | ._ ._ o - St. ]c.)seph’s. Hospital
' - ' o Award Amount.FYOS: $49,973

Mechamsms of pl GABAC Receptor Actwatlon and Antagomsm

With the support of ABRC last year, we havc studied additlonal regions around the GABA bmdmg
. pockets and accumulated more data for future pubhcation With enough preliminary data, we have
submitted an NIH RO1 grant proposal. We also performed additional experiments for the previous
two manuscripts to address peer—iewewcrs comments and have recently published one paper enditled

“Structural determinants for antagonist pharmacology that distinguish the pl GABA receptor from
GABA4 receptors” in Molenclar Pharmacolygy. We have submitted another manuscript entitled “Agonist-
and antagonist-induced conformational changes of loop F and their contributions to the pl GABA
.~ receptor function” to_urnal of Physiology. These studies helped us to betcer understand the structural
basis for GABA receptor function. They will help us in the future to design new GABA receptor
suhtype specific compounds to treat neurological and psychlatnc disorders such as slecp d1sorders,
seizures, deplessxon and schlzophierua, which affect many Arizonans.

Zhang] Xue K Chang Y Structural Detmminants' for Antagonist Pharmacology that Distinguish the
pl GABAC 1ecept01 from GABAa Recepto;s Molecular Pharmacology 74(4) 1-11. 2008.

Zhang, Xue K Chang Y Agomst— and Antagonist Induced Confmmatlonal Changes of Loop F and
Their Contributions to the pl GABA Reccpto; Function. 2008. Submitted to ]ournal of Physmlogy
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J. Richard Coast, Ph.D. - _ . Northern Arizona University

Award Amount FY08 : $43,130

Fatigue and Training of Respiratory Muscles via Non-Respiratory Activity: Implications
for Rehabilitation :

This project was designed to evaluate whether core exercises could fatigue the respiratory muscles and
whether those activities could be used to train the l'espiratdry muscles. Initially, we performed studies
that showed non-respiratory exercises (sit-ups) caused fatigue of the respiratory muscles, and that other
casler, non-respiratory exercises such as toe-touches activated the respiratory muscles. In the second
year, we used those exercises to train the respiratory muscles. The first study used sit-up training over
12 weeks to show that both i inspiratory and expiratory muscle strength increased. Along with these
increases, we saw increases in diaphragm- thickness as measured by ultrasound, which indicated an
increase in muscle mass in response to the training. This study also showed that respiratory muscle
endurance was increased. The second study used some of the casier core exercises (e.g. toe-touches,
trunk ewists) to determine whether that type of exercisc would also increase respiratory muscle strength.
While the results were not as clear cut as those of the sit-up training study, they did result in increases
'in both inspiratory and expiratory muscle strength. This work,’particularly the second training study,
argue that in people suffering from respiratory muscle weakness (e.g. pulmonary patients), non-

respiratory training may result i in improvements in respiratory muscles strength and/or endurance. If.
proven to work, this may provide a useful adjunct therapy to pulmonary rehabilitation. We are cunently

trymg to find clinical collaborators for future studies in pulmonary patients.

232823282803 220022028020K

Paul Cdleniaﬁ, PL.D. _ Sun Health Research Institute
. "~ Award Amount FY08: $50,000

X Development and Validation of a Blood Diagnostie for A]zheimr;r’s Discase

We now know that Alzheimei 5 dtsease starts decades before it is clinically diagnosed, so that the discase
has decades to damage the brain before the effects of disease become severe enough to come to medical
attention. The fact that Alzheimer’s disease starts decades before it is diagnosed using current methods
argues foi a better method of diagnosis. We have evidence that a blood test may provide this beteer
method. Our first goal is to determine whether we can use a blood test to distinguish people already
diagnosed with Alzheimer’s disease. To thar end we have collected blood samples from almost 200 people,
half with Alzheimer’s disease, the other half without Alzheimer’s dlsease. Qur collection of sample

material is almost complete at which time we will ana[yze our data to determine how well our blood .

test WOEkS
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" John K. DiBaisc_:, M.D. S . ) ' Mayo Chmc Scottsdale |

Award Amount FY08: $136 322
' Trénmucosal Delivery of Erythrornycin to Treat Gastroparesis

Gastroparesis, a condition in Whlch an abnormal delay in stomach emptying occurs, is commonly
associated with diabetes mellitus and results in numerous gastiomtestmal (G]) symptoms and inconsistent
delivery of medications. This is an important problem for Arizona because of the high incidence of
"diabetes, particularly among the Native American population. A method to deliver medications that
imprové stomach emptying that bypasses the GI tract may provide more consistent levels of these
drugs and result in improvement in gastroparetic symptoms and diabetes control. The goal of this rescarch
stuc{y is to develop a sublingual system that is able to deliver therapeutic levels of erythromycm a
potent stimulant of stomach emptying. During the study’s second year, we have successfully a) augmented
our iz vitro release data showing erythromycin release from Carbopol across cellular monolayers, b)
displayed the pharmacokinetics and tissue sequestration of the drug in our animal models, and ¢)
compared this performance to human subjects. Rcmammg Work will refine our formulatlon and

document its effect on gastric emptying.

Kathleen Dixoﬁ, Ph.D. - - University of Arizona

Award Amount FY08: $149,822 |

Imaging of Markers for Skin Cancer Risk
Arizona has one of the highest rates of skin cancer in the world. Exposure to UV radiation in sunlight
is a major risk factor for skin cancer development. We have established a statewide multidisciplinary
collaboration for the image analysis of cellular responses to UV radiation. This work focuses on the
identification of skin cancer susceptibility factors and the development of chemopreventive agents. This
collaborative project involves investigators at two major Atizona universities (University of Arizona and
Northern Aiizona University) including mathematicians and statisticians from UA and biomedical
scientists from NAU College of Engineering and Naturai Sciences. The ultimate goal of this work is
to provide tools that can be used in a clinical setting to monitor skin cancer suscepubxhty progresswn,

and responses to prevennon/mterventlon stxategles
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Shona T Dougherty; M.B. Ch.B.,, Ph.D. . ~ University of Arizona
. Award Amount FY08: $49,535

Molecular Therapy‘of Bladder Cancer

Over 1000 cases of bladder cancer are diagnosed cach year in the state of Arizona. The objective of
this study is to explore the therapeutic potential of a novel approach to the treatment of this disease
that exploits the differential production by the tumor cell population of a particular soluble molecule
known as VEGE Specifically, through the use of various genetic engineering techniques we have
generatéd an artificial receptor that can bind VEGT and, upon déing so, induce cells to die. This
~ receptor has been introduced and expressed in bladder cells using a specially modified non-infectious
virus as a vehicle and its functional activity confirmed. Ongoing studies are concerned with further
exploring the theiapeutic potential of this exciting approach. It is essential that such work be carried
~out in order to ensure that the proposed treatment is both safe and effective priot to the initiation of

clinical stuches

Chaplin DJ, .Dougherty GJ, Siemann D. Vascular Disruptiﬁg Agents. [Eds Davis DW, Herbest RS,
Abbruzzese JL.] Antiangiogen’ic Cancer Therapy. Chapter 14: 329-64. 2007.

_Dougherty G] Doughcrty ST. Exploiting the Tumor Microenvironment in the Development of
. Targeted Cancer Gene Therapy. Cancer Gene Therapy 2008. In press

Dougherty ST. Vascular Targeted Cancer Gene Therapy: Potential and Challenges ESH-STROMA

Consortium International Conference, Mandelieu, France. 2007.

Doughetty ST. Exploiting the Tumor Microenvironment in the Dcvcloprﬁent of Targeted Cancer Gene
Therapy. The 11th Inter_national Tumor Microenvironment Workshop. Miami, FL. 2008.
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Lars Ewell, PhD | o - o : | o | ‘Un.ﬁrer'sity of Arizona
' ' ' S o ‘ ' Award Amount FYOS $50 000

Diffusion Welghted MRI and Magnetxc Resonance Spectroscopy to DL{:ferentiate Radiatlon
: Necrosm and Recurrent Disease in Gliomas

We have continued to analyze the substantial amount of image data we have ac'quired from the imaging
p10tocol that was initiated in conjunction with the study this grant is supporting. The funds have allowed
~ us to hire additional researchers, Tim McDaniels (PhD) and Amarjeet Bhullar (PhD). They have taken
over from Naren Vijayakumar, who graduated this (fall) semester with his master’s degree in
electrical/computer engineering. His thesis title was “Multimodality Image Registration Using Gradient

Information and Clustering.” In his thesis, he discussed how best to align (register) two different sets .
of MRI images. This ahgnment isimportant when comparing MRI scans taken at different times, such.

as when attempting to assess discase progression. The analysis of imaging data has plogwssed as
mdicated below. '

Ewell L, Vijayakumar N, Rodriguez J, Stea B. Inferior Brain Lesion Monitored Using Diffusion
Weighted Magnetic Resonance Imaging. Smo—Amencan Network for Tharpeutlc Radlology and
Oncology chmg, China. 2008. . ‘ :

Bhullar A, Bwell L, McDanicls T, Stea B. Metabohc Concentratmns and Ratlos of Brain T:ssue
Frontlers in Medlc:al Research. Tucson, AZ. 2008 :
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Robert J. Gillies, Ph.D. - | ' University of Arizona
' ' Award Amount FY08: $250,000

Multimeric Ligands for Targeting Cancer for Imaging and TheraI')y

Our goal for treatment of pancreatic cancer is to develop multimeric therapeutic ligands that can target
cancer cells from normal cells in humans. A ligand is a molecule that contains more than one ligand
binding motif attached to a backbone linker, a nanoparticle. Cell surface receptors are targets since
they express highly selective binding for ligands and are accessible from outside the cell for casc of
interaction. These particles can contain copies of the same ligand or copies of different ligands allowing
cross-linking of two or more different receptors for higher specificity.

Thls project is important as it iS focused on pancreatlc adcnocarcmoma a devastating discase with high

- mortality. The technology was invented at the University of Arizona and our rescarch group remains

a leader in the discovery and design of multi ligands complexes. Two emerging strengths in Arizona
are both therapeutics and imaging for which these ligands are used, ' '

Baiaguruna'thah Y, Morse DL, Hostetter G, Shanmugam V, Stafford B, Shack, S, Pearson J, Trissal M,
Demeure M], Von Hoff DD, Hruby V], Gillies R, Han H. Gene Expression Profiling-based
Identification of Cell-surface Targets for Developing Multlmenc Ligands in Pancreatic Cancer. Molecular
Cancer Therapeutzcs 7(9): 3071-80. 2008. '

Black KC, K1rkpat11ck ND, Troutman TS, Xu L, Vagner J, Gillies R], Barton JK, Utzinger U, |
Romanowski M. Gold Nanorods Targeted to Delta Opioid Receptor: Plasmon-resonant Contrast and

; VPhotot‘hcrmaI Agents. Molecular Imaging. 7(1): 50-7. 2008.

Gao E Haﬁdl H, Vagner ],-Hruby V], Gillies RJ. Cénvenient and Efficient Synthesis of a Lanthanidé3+—_
coordinated, Diethylene Triamine Pentaacetic Acid Labeled Biopolymer as an Assay for the
Choiecystokmm B Rcceptor Journal of Apphed Polymer Science. 106(4). 2683-8. 2007. -

Lee YS, Agnes RS, Cain JB Kulkarni V, Cai M, Salibay CCK Petrov R, Mayorov A, Vagner 1B
Trivedi D, Davis B, Ma S, Lai ], Porreca F, Vardanyan R, Hr uby V]. Opioid and Melanocortin Reccptors

Do They Have Overlapping Pharmacophores? Biopolymers. 90:433-8. 2008,

| ‘Mayorov AV Cai M, Palmer ES, Dedek MM Caln JB Van ScoyAR Tan B, VagnerJ, Tuvedl D Hruby
V. Structure-Activity Relatlonshlps of Cyclic Lactam Analogues of a-Melanocyte-Stimulating Hormone

(0-MSTH) Targeting the Human Melanocmtm@ Receptor ]oumal of Medicinal Chemistry. 51(2):187-
95. 2008. o | |

: Shewmake TA, Francisco ]S Gillies RJ, Caplan MR. Effects of Lmker PIOPGEUES on Multivalent

C eEmma———

Targetmg Bmmacromoiecules 2008 In press.
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: Stukel‘]M,.Parks J, Caplan MR,_ Hc.hns-Tiii‘cry‘ S. Tex_nporé[ and Spatial Control -of Neural Effects

Following Intracerebral Microinfusion, Journal of Drug Targeting. 16 (3):198-205. 2008.

- Stukel JM, Heys J], Caplan MR. Optimizing Dé@ivcry of Multivalent Targeting Constructs for Detection

of Secondary Tumors, Annals of Biomedical Engineering. 36 (7): 1291-304. 2008.

Vagner J, Qu H, Hruby V]. Peptidomimetics, a Synthétic Tool of Drug Discovery. fCurrcn_t Opinion
in Chemical Biology. 12(3): 292-6. 2008. = :

Vagner J, Xu L, Handl HL, Josan JS, Morse DL, Mash EA, Gillies RJ. Hruby V]. Heterobivalent

* Ligands Crosslink Multiple Cell-surface Receptors: The Human Melanocortin-4 and 8- oploxcl Receptors

Angewandte Chemle, International Edition. 47(9):1685-8. 2008,

Caplan MR, Rosca EV, Gillies R] Moleculal Targetmg via Muinvalcnc:}r Tradeoff Between Specificity
and Concentration. Biomedical Engineering Soc1ety St. Louis, MO. 2008.

Femandes SM, Sankalanamyanan R, Xu L, Josan ], VagneL 1, Gillies R] Hmby V] Synthesis of
Bivalent MSH Ligands and Evaluation of Their Binding to hMCéR Usmg MSH Lanthahgand 20th
American Peptide Symposmm Montreal 2007

Hruby V], Jesan J, Vagner |, Sankaranarayanan JR, Mash E, Handl H Xu L, Gilligs ]R Synthes1s and
Biological Properties of Multimeric Heterobivalent Complex Ligand That Can Bind to Two or More
Cell Surface Proteins for Detection and Treatment of Cancer. International Modern Solid Phase
Peptide Synthesxs & Its Apphcatlon Symposium. (7th Australlan Peptidc Symposmm ) Port Douglas.
Australia, 2007,

HrubyV} Josan ], Sankaranalayanan R, Pernandes S, VagneL] Jagadish B, Handl HL Xu L, and

. Gillies RJ. Design, Synthesis and Biological Evaluation of Novel Multimeric Heterovalent Ligand for

Detection of Cancer. Imaging 2020 Conferen_lce, Jackson Hole, Wyo_mmg,l Sept{_embex 2007,

Josan JS, Vagner J, Xu L, Morse DL, Gillies RJ, and Hruby VJ. A Novel Targeting Approach to
Molecular Imaging Based on Hcteromultwalency Contrast Media Research Symposmm, Banff,
Alberta, Canada, October 2007. ' :

josan JS Sankaranarayanan R, Handl HL, Fernandes S, Xu L, Vagner J, Gillies RJ, Hruby V].
Heterobivalent Ligands Crosslink Multiple Cell Surface Receptors, 20th Amcncan Peptide Symposium.
Montreal 2007. :

Morse DL, Balagurunathan Y, Trissal M, Shanmugam V, Stafford B, Hostetter G, Han H, Gillies RJ.

Tdentification of Novel Pancreatic Adenocarcinoma Cell-Surface Targets for Development of Imaging

Agents by Gene Expression Profiling and Tissue Microarray. World Molecular Imaging Congress. 2008,
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Rosca EV, Caplan MR Enhancement of Specific Drug Targetmg via Multivalency. Biomedical
Engineering Society. Los Angeles, CA. 2007. ) :
Rosca EV, Caplan MR. Specificity of Multivalent Ts Concentration Dependent Society For Biomaterials.
~ Atlanta, GA. 2008.

Shewmake TA, Solis FJ, Gillies JR, Cépfan MR. Effects of Linker Properties on Multivalent Targeting“
of Drugs or Imaging Contrast Agents.'. Biomedical Engineering Society. St. Louis, MO. 2008.

Stukel M, Caplan MR. Economical Synthesis and Evaluatlon of Cancer Targeting Constructs Society
for Blomatenals Atlanta, GA. 2008 :

Stukel JM, Caplan MR. Optimizing Delivery of Multwalent Tal getmo Constructs B1omed1cai
Engmeermg Society. Los Angeies, CA. 2007 ' »
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* John G. Hildebrand, Ph.D. . ) | : University of Arizona
: Award Amount FY08: $49 999

Klsslng Bugs in Southern Atizona Potential Risks for Human Health and Development of Tools
for Momtormg and Control

We continued our studies on the species distribution of kissing bugs in the vicinity of Tucson. The
most abundant species continue to be Zidztoma rubids. We launched an extensive collection campaign
with public participation that has yielded about 800 bugs since March 2008, all of which will be
individually analyzed for the presence of the parasite T;jfpzzzfgfgmé cruzi, the causative agent of Chagas’
Disease. This parasite is transmitted thiough the insects’ feces. We are finalizing a comprehensive study -
thar demonstrates that only adult-female 7’ Aubrdz could be efficient transmitters of the parasite. We
. have successfully accomplished one of the main goafs in the grant, which is to increase public awareness
for the risks attributable to these insects. During the last year of the project we will devote our cfforts
‘to testing a protoytpic trap in the field that could divert kissing bugs from entering human houses and
thus contribute to reducing the incidence of human contacts with them in southem Arizona and the
allergic reactions that often result from their bites,

P e S e L et N S N I TN N I N NNN OGN N NN
' ' : C 37 |




= xxxxxxxxxxxzéxxxxz%xxxz_fxxxxxkxXXXXXXXXXXXXXXXXXXXXXX'
‘ Richar_d D. Lane,‘.M.D'., Ph.D. - . - _ : Um'vers_ity of Arizona
' - Award Amouht EYOS: $150,000

Neural Basis of Vagal TonelDysregulation in Depression

Dcprc:ssmn isa majox pubhc health probiern in Arizona, Major depressive disorder (MDD) is 2 common
and disabling condition for which treatment exists; however, many patients do not respond and most
do not recover fully. The purpose of the rescarch is to examine how patterns of brain activity interact
with physiological responses (particularly heart rate variability [HRV]) in patients with MDD as
compared to healthy volunteers. If HRY is an indicator of brain activity, clinicians could use HRYV to
“ help diagnose and treat depression, which would ultimately lead to reduction in the prevalence of
depression in Arizona. a

Nine 'depresseld patients and five controls have given cénsent thus far {four subjects with MDD and
two controls have completed the protocol, and one depressed subject is currently active). Thirty-two
fMRI imaging sessions have been completed, and HRV and clinical data has been collected at all

~ patient visits. Analysis of imaging, HRV and chmcal data is bemg conducted as the mformation is’

obtamcd
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Ana Maria Lopez, M.D. I ~ University of Arizona
' ' Award Amount FY08: $150,000

Expedited Breast Cancer: A New Model in Breast Health

Patients requiring breast biopsy were approached sequentially for participation at a community hospital
and a mammography center. Following biopsy, tissue underwent ultra-rapid processing. Slides were
reviewed by telepathology. Time assessments were collected. For the first year of the study, patients
from the mammography center received their results as per usual care and patients from the surgical
clinic received their results via video conference by a teleoncologist and also completed a satisfacrion
survey. The second year of the study, recruitment continued only at the mammography center. During _
this second year, patients had the option to receive results per usual care or via video- or teleconference
by a teleoncologist. 100% of patients opted to receive resuits via teleconfeiencc by a teieoncologlst where

they also completed a sattsfacuon sutrvey.

Year 1: There were 153 m_ammography center and 38 surgical clinic partici'panfs. On avérage, tissue
processing and telepathoigy interpretation was completed in < 5 hour (19% (37/191) presented difficult
diagnoses and took longer (+24 hours) to diagnose). The 38 participants from the clinic reported
overall satlsfactlon with EBC again, indicated they would seek EBC agam, and expressed relief at

' rccewmg prompt results. ‘ :

Yeé;_z: There were 49 mammography center participants. Tissue processing and telepathology
interpretation times ate currently being evaluated. The participants from the clinic reported overall
satisfaction with EBC, indicated they would seek EBC again, and expressed relief at receiving prompt
results, - .

Thfs preliminary data indicate that EBC can reduce the wait for breast biopsy results for patiénts. EBC -
may help ameliorate health care disparitics in many regions of Arizona.
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Stephen L. Macknik, PhD - . ‘ o - s ]Osephg H03p1tal
C " Award Amount FY08: $50,000

Blood Elow Measurements During Ictal Events: Implications for Neuroprotective Thetapiés

One of the crippling effects of cpilepsy is the proglesswc developmcnt of neural sclerosis, Excessive
magnitudes of Jocal hyperperfusion or hypoperfusxon caused by seizure-related vasospasms could’
- potentially contribute to this debilitating problem. However, it is not known if ictal blood flow dynamics
are truly abnormal; to quantify the degree of abnormality, ictal blood flow must be compared directly
to normal peak functional blood flow within the same capillaries, which has not been done. If scizures
do cause cither hypoperfusion, hyperperfusion, or both, we expect their long-term cumulative degenerative
effects to be similar to those caused by iterative mini-strokes. In such cases, therapies already developed
to protect stroke victims from ischemic cell death may also provide neuroprotection for epileptics.
Our hypothesis is that seizures cause neural damage through abnormal blood flow. The significance
of the project is that it will provide the basis to develop nemopmtectwc treatments from vasospasms

in CplleSY
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Lawrence J. Manderino, Ph.D. ' ' Arizona State U.niversity
: ‘ Award Amount FY08: $150,000

Metabolic Syndrome :inc{ Inflammation

Insulin resistance is reduced response to tissues to insulin, Insulin resistance in muscle can result in
type 2 diabetes mellitus, a public health concern. Recent experiments suggest that chronic inflammation
may be responsible for insulin resistance, and thus type 2 diabetes. However, it is not known what
“causes the inflammation. We hypothesize that, because insulin resistance is often found in obesity, an
oversupply of fat leads to inflammation and insulin resistance. The oversupply of fat acts as an “insul”
to tissue such as muscle, producing inflammation. We want to scc if fat oversupply pLCCCdes muscle
inflammation. A marker of inflammarion in muscle is IkB, a protein involved in inflammation. Our
studies show that obese individuals have lower kB protein than lean individuals, indicating muscle
inflammation. After completing these preliminary studles, we cuuently are completmg the 7% vive -

portion of the clinical research (fat infusions).
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]eése D. Martinez, Ph.D. . ' ‘ University of Arizona
: ' : ‘Award Amount FY08: $49,999

’ Nutritional Modulation of Colorectai Cancer Risks

Bile acids have been implicated as gastrointestinal factors that can modify risk for developing colon
cancer. Here we examine the molecular mechanism by which bile acids act at the molecular level in
order to gain jnsight into how they function in modifying colon cancer risk. We found that the tumor
promoting bile acid, deoxycholic acid (DCS), can modify the composition of the cell’s membrane and
that this results in simulation of growth signaling pathways. In contrast we found that a bile acid which
was shown to suppress tumor development also supptesses growth signaling pathways by also acting
at the cell’s membrane. To date our resuls confirm that bile acids act at the membrane, but that the -
effect that they have on the membrane determines their effect on tumor development. This has
important implications for colon cancer chemoprevention because it suggests that manipulating the -
~ composition of the plasma membrane may be a useful strategy for the prevention of colon cancer.
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| B Raymond B. Nagle, M.D., Ph.D. . : , S ~ University ofAnzona- |
S : ~ Awaid Arnount FYOS $50 000 ‘

' Translational Regulation of Protein Expression in Prostate Cancer Progression

Mortality from prostate cancer is pnmarlly due to mctastasls to distant sites. Fach year in Anzona
approximately 4300 new cases of prostate cancer are dlagnosed and 500 men dic due to prostate cancer.
Therefore, understanding the molecular mechanisms of prostate cancer metastasis could provide great
therapeutic potential. Laminin-332 provides stable adhesion structures in normal prostate and prevents

" cellular invasion and metastasis. Its expression is lost in prostate cancer progression, and we have been

working on determining the cause of this loss. We have previously demonstrated that LM 332 loss in
prostate cancer is not duie to alterations in translational regulation, nor transcriptional 1egulation This
finding has led us to investigate other possible mechanisms of LM-332 loss, such as targeted protein
‘degradation. We have shown evidence for this mechanism of loss in this current report.-

Cohen JD, Tham K, Gard JMC, Nagle RB, Monks T, Laua SS. C-RAF Regulates Cyclin D1 Protein
Expression Through MAPK Crosstalk with 4EBPI Mountain West Society of Tomcology Salt Lake
City, UT, 2008. o

Gard JMC, Avcnﬂ} Vanpatten KA, Pertano G, Nagle RB. Investxgauon Into the Role of the PIB—
Kinase Pathway in Translational Repression in Prostate Carcmoma Keystone Symposia PIS Kinase
Szgnalmg Pathways in Dlscase Keystone, CO. 2007.

Kremer CL, Klein RR, Mende son |, Browne W, Samadzedeh LK, Vanpatten K, H'ighst-rom L, Pestano
" GA, Nagle RB. Expression of mTOR Signaling Pathway Markers in- Prostate Cancer Progression,
- Prostate. 66:1203-12, 2006. : ‘
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‘ Alyssa Panitch, Ph.D. ' _ . | | - St. Joseph's Hospital
- ' Award Amount FY08: $250,000

Biomimetic Scaffolds for Spinal Cord Regeneration

A therapeutic approach that combines the mechanical support of scaffolding with molecules that are
presént during development and molecular cues to the regeneration axons, will improve the porential
for functional recovery after spinal cord injury. The hypothesis of this investigation is that complementing
biologically relevant developmental scaffolds with cell signaling peptides will improve neurite outgrowth
from primary cortical neurons and improve rate and number of regencration neurons after spinal cord
injury. Progress over the past year has demonstrated that insertion of hyaluronic acid gels of appropriate
concentration into the injured spinal cord decrease the volume of injured tissue and improves functional
recovery. /u vitro, coupling the gels with regeneration signals improves neurite extension and is anticipated
to further increase functional recovery after spinal cord injury in our zz zrve model.
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Matk C. Preul, M.D, o | ' St. Joseph's Hospital
' Award Amount FY08: $150,000

'

A Novel Peptide Mimetic for the Immunotherapy of Brain Tumors

Direct activation of phagocytic cells therefore the final effectors of the immune response against tumors,
is a promising approach to cancer treatment. Ednogenous human serum macrophage activating factor
(MAF) which prodices phagocytic activation, is efficacious against cerrain tumors. However, MAF
‘has not been studied extensively because its source, human blood, precludes its widespread experimental
use. Furthermore, MAF has not been assessed in the setting of brain cancers. We have recently developed
a novel synthetic peptide mimetic of MAE, L4MAE which can activate microglia, the cells responsible
for the cellular immune response in the brain, 77 2770, LAMAF can be mass produced and is comparatively
protected against enzymatic degradation in the bloodstream. In this project, we attempt to establish
the efﬁcacy of L4MAF at reducing tumor glowth in animal models of brain cancer.

Our previous ﬁndings reported in 2007 continue. In‘additim_l, Cytoki_ne a§says are conﬁrmiﬁg the effect

of the LAMAF radiation sensitization for tumor destruction. These promising results are anticipated

to lead to further animal studies and future clinical trials.
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Effects of Estrogen Wrthdrawal on Hypothalamm Thermoregulatron

R

- Our goal is to prowde basrc mfo1mat10n on. how estrogen affects the regulatlon of body temperature__ .

:‘and thus prowde mmghts into the cause of menopausal ﬂushes In the’ past year, we exammed the

. effects of estrogen and changes in env1ronmental temperaturc on’ the activity of neurons in the - ..
hypothalamus, the area of the brain that controls body temperature “We found’ that the acuvlty of cells - =
" in the median preoptic nucleus (MnPOY) of the hypothalarnus was increased in rats exposed to.warm -
-'tempeiatures, ptovrdmg evrdence that tlllS area controls heat loss from the body Furthermore, the

. activity of MnPO neuions was reduced by estrogen replacement These data nnpllcate MnPO neurons

" asasite of i 1ntegrauon between the reprocluctrve and the thermmegulatton control centers, in the brain )

i -Thus, thls site, could be mvolved in the generatlon of menopausal ﬂushes.

R T e e et e St S

< SethRose, PhD L o "_'-_Vl _:- __‘:.' Arlzona State Umversrty ) e
R R I e ‘ " AwardArnount FYOS $50 000 -

Sulfonrum—Salt Sulclde Inlnbrtlon (SSS1) of Cancer Cell Drwsron
3 Cancer cells grow and spread because they have overcortie normal cellular processes that cause abnormal
 cells to self-destrict. Drugs that restore the norrnal behavior suffer from cancer cells becoming resistarit

_. to. them by expelhng the drugs from the cell To combat tl‘llS, we dev1sed made, and tested thuteen' . :'_ )
‘néw compounds, as Well as five prevzously prepared ones, against cancer cel[ The compounds were

desrgned to- chemically bind to their target in a novel Way so they would i mter fele Wlth cancer cell growth

 without being sub)cct to the effects of expulsron of the drug. We treated an enzyme wich some of these
compounds and found proof of concepr of the strategy. We examlned how some of thesé compounds

may chemically achieve their cell-killing cffects and used computer methods to evaluate a possible

additional, cellular target enzyme, These studles furthel the development of anticancer diugs for the - -

‘ beneﬁt of Anzona cancer panents

S Rose SD Hartman RF Han H Zhao Y Overcommg Drug Re513tance in Cancer Cells Medrcmal'- :
o _-T__Chemrstry Symposrum Nor thwest and Rocky Mountam Reglonal Meetmg, Ameucan Chemlcal EA

B

,"V'Soc1ety Park City, UT 2008

Xxxxﬁxxxﬁ%%xxﬁx%xxxXXXXXXXXXXXXXXXXXxxx;_ékx;éx%x}éxx;f_‘

L Un1versrty of Arlzona.
Award Amount FYOS $49 504

f R T A




i

_ xxxz_"fxxxxxz_f.;_fxxx;@éxszfxxxz?xxz@exxxxxxxgxxxxxxxkxkx;exx R

- SamﬂelSchluter,PhD : -. ) .. ;. E | R L -“ UmverSItY ofAnzona“ |
e ' AwardAmount FYOS $150 000 o

. Moclnlzition of.Al-itoi'mnlune Dlseése by Natlll';ll An_to':i"ntlbodles and Imm_unopeptides "

‘_ | Out focus is on natulal autoantibodles that bmd to the T cell Receptor (TCR) plesent on. T—cells, the
" cential players in the immune system cells, W hypothesize that such antibodies may act to suppress .

E pathogentc autmmmune reactions, We denved a natural antl—TCR auto monoclonal antlbocly (mAAb)

'usmg B cells from an arthritis (RA) patient. Tlns mAAb can mduce the secretion of low levels of IL-~ “ :
L 10 i wz‘ro Howevm in the plesence of spec1ﬁc antlgen, the mAAb mduces very large amounts of IL~ RN o
" 107 This s very sigmﬁcant since IL- 10 is one of the main cytokmes used by the immiune system | to L
R " Inllll)lt and suppress Immune responses In particular, T—regulatmy cells, a chief cell involved in -
Lo suppressmg autmmmune reactions, secrete IL—lO The results are ext;emely encouraging supportmg'.-,' ST
Lo -our ploposal that anti-TCR mAAbs’ could in’ the future, be usecl to treat autoimmune cllseases such o
- L as RA by mclucmg speciﬁe T-regulatory cells K S IR e

_ | .Aclelman MK Schlutet SE Robey I%, Marcha onis ]] Natural and Autoantlbodles to Human T cell ; .
x .'_-Receptor Vbeta Segrnents Potent:al Roles 1n Immunomodulatlon Crit Rev Immunol 27(30) 221— S
32.2007. o ' B R

¥ -V‘V‘VRanganathan P Adelman MK Schluter SF Attemptecl Immunocmrectlon by Autoantlbodies in i
o Inflammatory Auto:mmune Dlsease Immunotherapy 2008 Implementmg Comblnatlons Havana,_.' o

“f_(Zuba 2008;"
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o Phlllp MSemce, PhD | - '7 . , Northern Ar:zona Umversxty -
Ce T e R e e e AwardAmountFYOS $47535

Genetlcs of Agmg Fme-Scale Mappmg of Llfe Span Genes in Dwsapbzla

s .Durmg ¢his year, we made pmgress in two aréas, Fust we successfully completed sc1een1ng genetle rna1l<ers_. e
' : © that we need in OLClCI to miap’genes that mﬂuence llfe span in our ﬂy populations In all, we have -
:‘-.Screened more than 370 canclldate matkers and have obtamecl 34 - 38 informative ‘markers for each of <
_‘ - our three mapping crosses. Durmg the past yeal we genotyped almost 1 ,700 individual flies for’ each
'+ marker. This data will be analyzed i the commg year. -Second, we substantlally completed a large—scale L
S '31mulanon stucly These slmulatlons arc necessary to cletermlne the best strategy for analy51s of our” _
: actual data. Asa 1esult of these sxmulatlons, we have developed a strategy that will i 1mpr0ve our power-""_ e
to- detect life span genes Whlle at the same time. reducing the llkellhood that we Will 1dent1fy non- -

o 'ex1stent genes Th1s strategy for analysxs of genetic data and gene dxscovery should be broadly applxcable
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: Edwafgi B. Sklbo ; jjs—l:l_;.]j; o -‘

Non—Nucieotlde Inhlbltors of IMP Dehydrogenase o ‘:' ' l

"‘The cancer ceil must: synthesxze cofactors and DNA cornponents ata rapld pace in order i, spread_ o
: th1ough out the Host: The enzyme IMP dehydrogenase (type II) plays 4 kej role.in’ “this regaid and is

‘_ often present ; at eievated concentrations in cancer cells: Many of the candidate IMP dehydiogenasei.—‘i‘ o
;:mhxbmors are nuicleotides that can mterfele with other aspects of puririe metabohsm Our strategy for .
| "des1gn1ng non-nucleotide mhlbltors of IMP dehydlogenase is to deslgn a purinc ring mimic techered o
"to amino ac1d re31dues that b;nds to type i enzyme In the past year, we aecomphshed the followmg S

Syntheszs of active analogues based on QSAR studies carned out last yeer
" Work on isclation of recombmant human Type H IMP dehydrogenase
Investlgatlon of new purme mimLCS

'Hargreaves RH] Dawd CL thtesel Lj LaBalbera DV ]amzl A, Chapms ]C Sklbo EB Dlscovely' : ..
- of Qumohnedtones Exhlbltmg a Heat Shock Response and Angtogenesls Inhibmon ]oumal of Medlcal N
Chemlstry 51(8) 2492 501 2008

Hoany H HuangX Skibo EB. Synthe513 and m s vitro Evaluation of Imidazoie-based Wakaym Analogues ; y
Orgamc and Bmmolecular Chermstry 6(17) 3059 64 2008 o B '
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Lucy]Trelman,PhD - : St ]osephs Hosplta_[',:""“
LT T e T L e e T T T e e Award Amount FYOS $50 000 :

How Do Febnle Selzures Cause Ep:lepsy Possxble Role of Gene Expressmn
Febrzle seizures in- neurologmally normal young children’ appea; to be an lmportant msk factm for
developmg epilepsy fater in development Iri an animal model of febrile seizures, infant rat pups ehposed
to. hypeLthermla 1nduced scizures have been reported to have 2 loweted threshold to expérimental -
SCIZulCS as adults. The meehanlsms of this 1ncreased neitronal excitability are not understood. Differences
'in heuronal gene expresslon in specxﬁc arcas of the brain after hyperthelmla-mduced seizures will be
"_: compaled wuh control rats 48 houis after scizures atid in adult rats. The hypothesis of this project is”
that acute and/or [ong«term changes in gene express1on after - hyperthermia-induced seizures compared
thh control rats may help. explain’ the increased neuronai exeltablhty aid lowered seizure threshold
' seen in, -adult rats exposed o hyperthe1m1a—1nduced SClZUlf:S ‘as pups 1dentlﬁcauon of dlffeiences in .
gene exp1 essiori. may | Jead to the development of neur op1otect1\ie mtewent;ons for chlldren with febrlle
ﬁ, seizures to prevent the subsequent development of chronic epilepsy . SR T
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Tsu—ShuenTsao,PhD " : " Unlverslty ofArlzona__ o
B O AwardAmount FYOS $49 999' L

Blologlcal Functlon and Chemistry of Adlponectm Ohgomenzatmn

The cwerall objectwe of this pro;ect is to understand the roie of 1mpalrcd acl;poncctm ohgomerlzatlon .

~ in the pathogcnesns of Type 2 dlabctcs mellitus, a major and rap1dly increasing health threat in Arizona, | -

~ The data generated durmg the course of completmg the goals set forth in Aim 1 havc aﬂowcd us to -

o successfully apply for a rcseaich grant from the American Diabetes Assoclatlon This grant will bring A
... to Arizona a’total of $414 000 over a period of three yeats from a natlonaﬂy recognized foundation. -~ .. ©
""This 1epresents a 176% return on ABRC's investment in the form of this contract. We’ contintic to - L

. ,'."rnake slgniﬁcant progress in furthcr chaxactcnzmg the ohgomeﬂzanon mechanistis of adlponectm as

o part of Aim 2. We have also conﬁrmed our initial observation that adlponcctm ohgorneis can mtcrconvert.{f' ST

' outside of cncuIatmg blood as part of Alm 3 These results W1H aﬂow us to compete for addmonal‘ P ST

L fundmg ﬂom natlonai sources

- .:‘."j:'-' K Thompson ACS Dav1dson R Nunez M Tsao TS Enhanced Adiponectm Producnon in Lalger 3T3—‘-;'_.‘_ ] R
AR "‘Ll Adlpocytes Suggests A.ltercd chuiatlon of Adfpocytc Slze in Obcmty Keystone Symposla m"' ST
o ,Pathogenesm of Dlabetes and Obes;ty Keystonc, CO 2008 = : : PRI

B 'Cho1 }E Go;man G Gllbclt D Tsao TS McDonagh D Adiponcctm Trcatment Attcnuatcs Myocaldial";’f "

o ":Infalctlon in Zucker Dtabenc Fatty Rats and Is Associatéd with Reduiced Neutrophil Accumulatton o

: .‘Amencan Dlabetes Assoc1at10n 68th SClentIﬁC Sessmns San Franasco, CA 2008 N Y B

. ':Bnggs DB Mashalldxs EH Tsao TS DlStlnCt Assembly Pathways for Adlponectm Ohgomers Suggcsts-: 3 7‘ L ‘
,'-Implopcu Il’ltla-Tl‘in’le Dlsulﬂde Forrmation as Cause ‘of Dec1eascd HMW Adiponectin in Insulm s

- ;Res:stance Amcncan Dnabetes Assocmuon 68th Sc1ent1ﬁc Sessmns San Franctsco, CA 2008
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Massage Therapy in Chﬂdhood Lymphedcma S
”Swollen or unequal hmbs of chllchen are most commonly duc 0 b1rth dcfccts of lymphatzc dramagc‘ k
e congcmtal lymphedema [LE} ) or comphcatlons of cancer ncatment (* acqulred LE”), which. siows,.' '
" down. removal of excess tissuc fluid (lymph) ‘These children often suffer severe physical and psychologlca[-_ -
‘.".'dtsablhtles At Teast seve1al hundred Anzona children, occasionaiiy Wlth other farmly mcmbcrs, suffer :
- from childhood LE (CLE) We are tcstmg 31mpi1ﬁed CLE managernent, namely a spec1ahzccl massage

"-:*,"‘detmmmc responsweness toa short and maintenance MLD regimen;: comphance and long—term.“_
S outcomes. During the second year, we trained pcxsonne[ mdlvxdualtzcd piotocols, screencd and enrolled
sl ._‘,:subjects rangmg “from toddler to ‘adolescents with congemtal and acquued LE of arms, légs.and face. - B
L f-Promlsmg prehmmary resuits showed substannal volurhe 1educnon in the swollen hmbs durmg the-
short intensive MLD monotheiapy, which is bemg followed duung home mamtcnance To accrue
"morc sub)ects, we are netwoiking with Arizona and natlona[ pediatric and cancer centcrs, physmlans'
) and therapist, CLE families; and- through Telemed1c1nc lmks w1th mtematlonal CLE centers of exceﬂence

'

_-fOL muln msututional collaboratton

3

Award Amount FYOS $49 676,‘,:?',}"': V:f' :

'A;,;"th61apy (manuai lymph dramage MLD) without compresswe bandaging in’ growing children to ©
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S ‘ -:_ George T Wondfal;; PhD oo : P Unlverslty ofAnzona"- e

Award Amount FYOS $SO 000__
Melanoma Cell Sumval Slgnalmg by Glycolytlc Intermed:ates

The I‘lSlng mc1dence of skin cancers in the state of Al izona is a pubhc health problem of i mcreasmg

- concern. In the state of Arizona, melanoma accounts for only 5% of all skin cancers, but causes almost
80% of all skln cancer deaths. Metastatic mclanoma is a partlcularly aggrcsswe tumor that origmates" A

e 9512008

from pigment pzoducmg cells in human skin. In this ABRC sponsored research period, my labmatory
has examlned a novel molecular mechamsm that regulates melanoma cell survwal and p1oglesszon Thls

. miolecular mcchanlsrn lnvoives reactwc 1nte1mediates from ccllulai mctaboilsm and their protein targets e I
‘Based on our understandmg of this mechanism, niovel prototype drugs that effectively kill melanéma™ - -
o ceils thhout harmmg normal cefls have been. 1denttﬁcd A compound slmllar to reactive mtermedxates e
s from metabohsm cinnamic aidehyde derlved from cinnamon, has been’ Identlﬁed as & promising anti- -
 melanoma agent. Fulther ‘tesearch will define the role of this compound and closc chcrmcal dcnvanves S

“as potcntiai drt ugs for chemoprevention and tleatment of mclanoma skm cancer..

e Wondrak GT Cabello CM Vl[leneuve NF Zhang S, Lcy S; Sun Z Zhang DD Cmnamoyl based R

' 'NLfZ activators Targetmg Human Skln Celi Photo oxldatlve St1ess Free Radlc BmI Med 45(4) 385- B : ;-:

- :::i‘_‘Wondrak GT Rectnnty—based Drug Discovery Usmg Vlt‘amm B(G) denvcd Phalmacophoges M1n1 Rev -
‘—‘;-';MEd Chem 8(5) 519—28 2008 : : o R

Cabelio CM Bair WBSld Wondrak GT Expcmmentai Thelapeutlcs Talgetmg the Redox Achdles: ST

o Heel of Cancer Curr Opln Investig Ddrugs 8(12) 1022- 37 2007

"'Bause SA Lamom SD Wondrak GT Mom Than Skm Deep The Human Skm szsue Equwalent as

a _ an Advanced Diug Dlscovery Tool Fronuers Drug DlSC Dev. 2009 Tn’ p1ess

.'Cabello CM Wondrak GT Talgetmg the NQOI rcdox Achllles Heel of Cance1 Usmg Srnaﬂ Molccule : L
oo Plooxxdant Rcdox Cyclels Proceedmgs of the 99th Annual Meetmg of the American Assomanon for o g
. -_ Cancer Research San Diego CA 2007 ' . : , o

L
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Novel Apphcations of Nanotechnology Mlcrodevlces for Capture and Analysls i Ty

of Clrculatmg Tumm Cells

T The goal of thts pI’O}CCt 15 to use blO technology to create mic1odev1ces for captunng spec1ﬁc populanons‘. e

of cells ﬂom complex suspenisioris, such as. blood for fmther analys;s So far we assembled and tested

a system, 1nc01porat1ng fabricated m1c1oﬂu1d1c ‘devices w1th bio—functional snrfaces, de31gned to captuxe; e

- -cancer cells from a complex mixture, After developing the assay for. functlonalmng surfaces with " -
- _antlbodies, we test the SpCCLﬁC interaction between functlonahzecl surfaces.and target cells The Lesults, R

. show that an anti—N—cadhenn coated is hlghly specxﬁc in bmdmg N—cadhenn expressmg prostate cancer
‘-"__‘;',..cells while snppressmg non»speclﬁc bindmg of other cell types. Furthetmme, altbough posslble, the'_ G
L capture of a’ moying cell ona functlonalized smface is d1fﬁcult Howevel, under io- ﬂow condmon, ‘
T .'about 5 miinutes-of 1ncubat10n time is. sufﬁcient fo capture almost all the'’ target cells present in the

| m1c1ochannel We also obtalned prehm;nary tesults xegarclmg cell defmmation and detachment due-

o fto appliecl ﬂow ﬁeld

:Cheung LSL Zheng X] Stopa A Schroeder ]A Helmark RL Baygents }C Guzman R Zohau Y, ' :
7+ 'Artachment ancl Detachment of Plostate Cancer Cells i ina MiCiOﬂuldLC System. 12th Internatlonal-' e

i Conferenee on Mlnlaturlzed Systems for Chemlstry and Life Sc1ences San Dlego, CA 2008

B ;.Cheung LSL Zheng X] Stopa A Sclnoeder ]A Helmark RL Baygents ]C Guzman R Zohar Y '_j"_ e

Flow Acceleranon Effect on Cancer Cell Deformanon and Detachment 22nd International Conference_. .

= '_ on M1c1o Electro Mechamcal Systems Sorrento, Italy 2009

SR ;::',-_fi_GmdpatyT Cheung LSL ]1ang L Zohar Y Cluster meanon in Part1cal laden Mlerochannel Fiow e
1-";.-':_: Flrst Sensor, Slgna.l and Informatlon Workshop Sedona,AZ 2008 o o

L GuldpatyT Cheung LSL ]1ang L Zollai Y. Clustei Formation and G1owt['1 in Flow of Dllute Particle L L
SR Suspensmn in Microchannels. 9th Annual ASME Conference on Engmeermg S}rstems Demgn and' PR
o '—.,1' E_‘""‘Analysls [Keynote lecture} Ha1fa, Israel 2008 B _ ‘ . S

B o e ]
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.- Esnfhaoul:o_ijklip'oriayo, 'Ph;DfI,: FRANRE

Targetmg TGF—|3 Signalmg to Enhance Dendntlc Cell Based Therapy of Melanoma

A majox obstacle to the success: of cancet 1mmunothexapy is the d1mmished immune responsweness o

‘of patients With progressing disease. ‘This is iri ‘part. due to the suppressive effect of tumor-deiived
factors such as transformmg growth factor-B (TGF-B). Our goal was to block TGE-B- mediated s;gnai

transducmon to improve the effectlveness ofa spemahzed immune cell known as dcnduuc cell. (DC):. v
in’ treatmg established TGT- Beseaetmg mahgnant melanoma. We dernonstrated in the test tube that -
' the TGE-B sxgnalmg 1nh1b1t01 SM 16 was able to block TGF ﬁﬁmedlated signaling i in DC and melanoma -

-~ tumor cells. We also successfuily generatecl gene-1 mod1ﬁed miice with DC that are unresponsive to -

TGF B and showed that such DC are ‘better able” to initiate an immune response . Furthermore, we o

tested the combmauon of DC plus SM16 to treat melanoma and demonstrated that although pc. ..

" Vaccination Was effective in suppressmg tumor growth the addluon of SMIG dld not 1mprove the' s

':'“,'outcome. SR

v
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Parkmson reiated protem a—synuclem Tt has been shown prevrously thar a—synucleln undergoes a cori

';- initiate a thorough rnvestrgatron of structural propertres and of the mixing dynarmcs of raft: formrng'-'

- stractiral elements of the membrane bound protem as determrned earher by NMR spectrosco py Our: " -

: o for proper foldmg of the full length proteln
Bartels T Lankaiapaih RS Bittrnan R Beyer K Brown MF Raft lee ermres of Sphmgomyehn and

5 130: 14521 32.2008..

N Boston, MA. 2009:

e In press.. L

. _.‘»'..Brophysrcal Soc1etyAnnual Meetmg Boston I\/iA 2009

Thrs prOJCCE is focused on’ an, mvestigatlon'of bfomembrane assocrated stlucturai transrtxons in’ the S

_' helix transmon upon interaction Wrth raft formmg membranes Membranes that are prone t© formrngf""f—r B
" domains’ are. prevalent in the’ brain. and are believed to be mvolved in vesrcuiar neive transmrssron, ' I
key plocess that secms to be 1mparred ifi. Parkmsons dlsease This causal relatlonship prompted us to;.'_'.' G

model ‘membranes’ using solid state Nuclear Magnetrc Resonance (NMR) techmques The particular 7
“role of cholesterol on the non—ldeal rnrxrng behawor and on sti uctural parameters suich as hydrocarbont R
- thickness and theima[ expansron coefﬁcrents in. sphzngomyehn contamlng membranes could thus be -
demonstrated for the ﬁrst tune A : T SRR T 7

In tbls study we uscd a number of peptldes selected from the p11ma1y sequence 56 as to represent the_

resulfs provrde strong evidence that the N termmai protern segrnent, compnsmg resrdues 1 2, iser crai

o 'Choiesterol Investrgated by Sohd State ZH NMR Spectroscopy ]ournal of Amencan Chemxcal Soc1ety . :

= Bau telsT ZhangH Beyer K Saavedra SS Brown MF Plasmon Wavegmde Resonance Shows Preferentral
: Brndmg Oligormerie Ot—Synuclem to Raft—lee Lipld Mlxtures Blophysu:al Soc1ety Annual Meetlng PETEN

! Bartels T Kamp E Nuscher B Odoy S Haass C Beye1 K Llpid Interactron of o Synuclern' o
o The N Telmmus Trlggeis Vesrcie Bmdmg and Hehx Foldlng The ]ournal of Blologrcal Chemlstry SR

iBartelsT Lankalapalh RS, Bittman R, Brown MF Beye1 K Sohd State 2H NMR Spectroscopy Revea[s S
o Mlcromechamcs of Raft lee Temary Llpld Membranes Contamlng Sphmgomyehn and Cholesterol
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'-.“’Christoéhet;Buneo,“Ph.-D:. X . : S Do j | Anzona State Unlve!:slty

Contribhtion of Parietal ‘Atezis :to'Sta_te:‘ Estimatioh'- -

, Thls reseatch is. almed at understandmg how the bram combines sensory mformatton from varioys

~sources and uses it to guide our limb movements. Such basic sensorimotor functions can be altered by
e ‘strokes’ and traumatic brain injuries, as well as by the norinal aging process and developmental T
ahnormahnes We. have been studying these functions by momtonng the actiwty of cells in a brain “-
region known to he tnvolved in sensorimotor connof the postenot parietal cortex (PPC). We have
found that in one part of the PPC cells appear to s:gnal the position of the arm - solely by usmg' S
" information obtained from the muscles, i.c. they do not appear to use visual. mfmmanon whén'itis.
avallable, suggestmg visual and rnuscular 1nformat1on are integrated in another area, It is hoped that "~ 7
. a'more complete understandmg of this | unportant ﬁmcoon will heneﬁt Ehe c;t;zens ofAnzona through e

5\_'-7'1mproved 1ehab1[1tat10n protocols and assmtlve technologles e

Award Amiount FY08: $50 000. n

' Apker GA DarhngT Bueno CA Sensonmoto; Integtatlon Durmg Onhne Movement Corrections o

L , Soclety for Neurosclence Annual Meetlng Washlngton, DC 2008

S Sh1 Y Bueno CA Patterns of D1rect1nai Errors Resu[tmg from Endpomt Esttrnates ofVarymg Prer:iszon . ;‘7,-“

. Soclety for Neurosclence Annual Meetlng Washmgton, D_C 2008
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) Setsu_koK Chajnbers,MDe .

o -Regul_a'tio‘n. of’ c—fn'l_s'.rP'r_ot'o' Ohcogehe':Rel.at'ed Bi'east Céncet Risk

1

‘ _-We have shown that the HuR protem, by hmdmg to the tall end Sequences of the RNA for the c—fms B
' "'_';'oncogene, elevates the levels of this oncogene, leadmg to enhanced invdsiveness of hreast cancet celf '7
- This year, we studled whether a novel binding pxoteln we have 1dent1fied VIgllln, can compete for bzndmg -
7 - of the HuR protem to the same c-fms RNA' sequences If th;s competmon ex;sts, then thls couid be.
a rechanism which could be exploued to decrease c-fms oncogene levels and turn off i 1nvasweness and
- spiead of breast cancer ceHs We have shown that v1gif1n is expressed in breast cancer cells, that it bmds e
o] c—fms RNA both in the labo;atory and in breast cancer celis, and that it bmds to the same regions ©
S of the tail end of c-fms RNA as does HuR Most jmportantly, we have successful[y shown that v;glhn s
i Competes for HuR bzndmo fo c—frns RNA - S co L

Umversny of Anzona B
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Hypothesm—Dnven Biomarkers of Colon Cancer Rlsk ) -,

' "-Anzona has 6 5 mdhon residents Lifeurne rlsk of colozectal cance1 is 5 6%, so. 360 000 residents wxﬂ )
o _' develop a colorectal cancer. Curient tests 10 1nd1cate need for 1emoval of pre—cancerous gromhs (polyps) co S
S 5-01 cancers in the colon are. only 20-50% accurate. We have obtamed 6 colon. blopmes from each of ~ =75
o 121 female and: 116 male patients undergomg colonscoples at UanClSIty Medical Cente1 and evaluated'. . 21 o
) * most of these biopmes for the.enzyme Cytochrome c Oxidase 1(CcOI). If oné or more patient. blOpSlCS s
5 has 20% or miore areas in the biopsy deficient for CcOI thts corresponds falrly c[ose[y w1th the expected R
rlsk for the' patlent, determmed from polyps found of colon cancer Also 17 of 21 colon cancers had_‘j';-_- ) :
- deﬁclenctes for CcOl, 1nd1cat1ng the cancers may have ansen froma CCOI defectlve tissue area. These ) A
5 ‘resuits may allow i s to. devise a- rellable test peiformed in a physmlans ofﬁce, that predicts need for:l__'_; :

. - DvorakK Bernstem H Payne C Bemstem C Gaiewal H Blle Acxd Inductlon oproptosxs in Reiation":"_'f
R Gastromtestmai Cancer. [Eds jenkms G, Hardze L] Bxle Ac1ds Tox1c1ty and Bloact1v1ty Chapter e
L 3 Royal Socxety of Chemlstry Cambrldge, UK 2008 T

S :Bemstem C Bemstem H Payne C Dvo;ak K Ga1ewal H Fleld Defects 1n Progressmn Eo Gastromtestlnal
S .."":_:Tract Cancels Cancer Letters 260 1 10 2008 LR : : R

_Bernstem H, Bernsteln C Payne C Garewai H Dvomk K Adverse Effects of the Steioidal Bile Ac1ds f’_;'_'_,'; :
Sl in the Gastromtestmal TiaCt [Ed Columbus P] Adverse Effects of Stero1ds Nova Sc1ence Pubhshers, e

B ,' "..Belnstein H Payne C Bemstem C Galewal H Dvo:ak K Cance1 and agmg as Consequences of un- L
Repaued DNA Damage Cancer Research ]oumal 2 2- 3 2008 DI : S
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Withafmn A Analogs Tafg“v’tmg Annexm Has Novel Drugs for Pancreatlc Cancer =

Among 211 cance1s, PEHCICB.UC cancer has the Worst SUIVIVQI rate and 1§ thC fOU.l i’h Ieadlng CQ.U,SE ofcancer .

deaths mn the Unltﬁd States Unfonunately, theie are no gOOd ChﬁmOthCI&‘PiCS avalfabie, and thf:l’f: IS

v l'hUS an u1gent nef:d fOl‘ thﬁ dlSCOVCi'Y and dﬁVﬁlOme[lt Of DCW and €H€CHV€ antlcanceJ. dIUgS to t1eat

pancreatic cancer. Our prc:hmlnary studlcs Wlth the patural product Withaferm A (WA), isolated ﬁom' .
the desert medlcmaf plant Withaniz somnifens (wintér chcrry) has led to-the dlscovery of the protem

Annexin II as the’ targct With the aim of exploitinig the. unique potential of Annexin II as'a novel

target for pancreatlc cancer, we have asscmbled a multldisaphnaly tcam f01 m zm‘m and zfz w;r/af

” 'evaluatlon Of natu1aﬂy~occu1r1ng and Sle-S}’l’lthetiC analogs OFWA

“In our stud1es to produce \VA by sod less aeropomc cultlvatton of Wfézzmﬂ mmfz,y?m, three new and'r--‘" '
. ‘_-‘61ght known. analogs of WA were isolate and characterized. WA produced by this techmque was used
- for' the semi’ synthesxs of seventeen  of its analogs by chemical ‘conversions . and mLcrobml bio--

transformatlons All twenty~elght natural and scm1~synthetic anaiogs together with WA weic'sub Jected =

" to anticancer bioassays involving 1nh1b1tlon of cancer cell prohfeiatzon/surwval ‘heat shock induction,
dzsmpnon of cytoskeleton in ‘normal human’ diplmd cells, and inhibition of angiogenesis in
T HUVEC-2 celis Based on’the results obtamed in these assays, ten WA analogs were selected for

. cvaluation in progresswely aggressive pancreatlc cance; cell lines; BxPC 2y Miapaca—2 and Panc—l
Outcome of these assays will be used to select plomlsmg compounds for gene expressmn anaiyms and

n ww evaluauon agalnst pancreanc cancer, . S ' |

We are hopeful that thiS pI‘OJCCt mvo[vmg two- mche areas of Anzona B1osc1ences Roadmap, cancea_' o
and medxcaliy—onented blo-agnculture, will prov1de appropmate cand1dates for further development" '
as mcchamstlcally umque and chmcaﬂy effectwe drugs to treat pancreat;c Cancer '

S
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. Ronald P Hammer s PhD. . -~

Necrotizmg entelocohus (NEC) is a life threatening gastromtestmal dlsease of prernature 1nfants that SR

" affects. apprommately 500. premature infants in ‘Arizona each year; 20- 50% of these babies wrll die.

Over the last decade, the number of prematurely born infants nanonwu;le has steadily 1nc1eased and

: the number of babies wn:h NEC has also’ 1ncreased Statew1de, itis respons1ble for up. to 5% ofall "
l_' neonatal intensive care unit admisslons and 1s assoc1ated wath hlgh mechcai costs: The ‘exct cause, of .-
NEC is: unknown, and cmrently there are no, spec1ﬁc treatments for thls devastatmg dlsease Usrng a’ '__‘_”-‘
neonatal rat; modei of NEC, our laboratory was, the first to show that’ elevated levels of bile-acids in.
. the ileum (the sit¢ of NEC injury) corntribute o' 1ntestinal damage durmg NEC: However, the T
mechanrsms by which bile ac1cls accumulate and cause tissue injury | have not been clauﬁed The, goai el
of this. proposaf are to systematlcaliy exathine the mechamsms involved in blle acid mduced tissue
*-injury durmg chsease development using neonatal iritestinal tissue cultured with mﬂarnmatory components
Of the NEC mtcstlne 1ncludmg bile ac1ds. In thls year of study, we have determlned that newborn-' _
1ntestxne reacts d1fferently to-bile ae1ds thar do intestines for older amrnaI The. newborn mtestme'_' _
appears to be less able to protect 1tself from potennai damage from bile acncls, and these data suggest S

a mechamsm by which premature mfants ma}r be at nsk for developrnent of thls devastatlng dfsease

=

Award Amount FYOS $49 995

Btam Dopamme, Glutarnate and Cortrcal Actlvﬂ:y A Rodent Model of Schlzoophrema

The broad Iong»term ObJCCHVC of the pro;ect is to determme the bram rnechamsms under[ylng . 'I

- symptoms of schizophrenia usmg an experimentai ammal model to bctter define cellular and molecular
lteratlons. The specificaimis are 1) to utilize molecular appioaches to dercrmmc the nerve cells and

| circuits affected by drugs that produce schizophrema symptoms, 2) to compare ‘the patteln of functronal . .
acuwry produced by these drugs to. that produced by auditory stunulatlon, and 3) to determme the .~ N
prec:se connections of the affected nerve cells. The results will allow us to better understand the final -

“common, pathway mvoived in producmg symptoms of sch;zophrenla, possrbly 1esult1ng in. better | o
therapeut;c Intervennons targetmg thls pathway to help treat or cure patlents wrth thls devastatmg dlsorder e
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Paul 8. Keim, PhD. - - o L .: TGEN R
ST e - ' AwardAmountFYOS $150 00055"

C

Novel Analysls of Cocczdzozdes Poszzdaszz Isolates for Molecular Epldemlology
' ' and Populatlon Characterlzatlon of Valley Fever '

_ The goal ‘of thls project is to develop novel genotyping technlques fm C’ac’aﬂfzoz&/ef, the cause of Valley
fever. . We . have made mgmﬁcant progress in accomphshmg the Stated objectwe We completed the

'biomfo;matlcs analy51s of all available Coccidiordes genoiné sequences,. identifying 1 500. targets that oot
will be used i in’ the genotyping assays. We also estabhshed 2 compiehenswe LCPOSltOl}’ of ovef- 450 .
' Indﬂnduals strams of C'offmﬁfom’f’f Addltlonaliy, we developed two sepalate genotypmg stlategles, an”" ) E
L initial strategy to target muitip}e (+50) foci and a more comp1ehens1ve analysis system usmg all 1500
51dent1ﬁed targets. We began deve!opment of the plobes for the first system and plan to have 200
L 1solates typed by the first quarter of year 2. We also: began’ design of the second system which weekpect U
T .:'to complete in the first qualter and move to genotypmg 1n the second quarter We: le conduct fmal 2 R
o analysm of data in the ﬁnal quarters R SR e ' Lo o

L ereosaocenontntent

S ZIV’??-""érR‘: Ki_el';i','i’h-Dr-,--] 'i : R ) SRR = Unlvermty ofArlzona, SR
B P AR S AwardAmountFYOS $50 000:,.'_" coe

Modulatlon of Neutroophd Funcnon by Curcurnln in Inﬂammatory Bowel Dlsease B

. .Neutrophlhs play a key 1ole i the immune response by ehmmatmg pathogens However, Inﬂammatory o

Bowel Disease (IBF), a dzsproportlonate and persistetit mﬂammatory process ‘mediated by transepirhehal o :

' "neutrophll migration and also. a reduction of eplthehai barrier function, causes perpetuauon of the
“inflammatory processes and: USSUC desnucnon via oxidative damage and the release of proteases. Ou1‘ o

cennai hypothesm is that curciimin a&"eets the recruitment and function of neut;ophds at mulnple levels.

- fo reduce the extent of mucosal damage in cohtls To date we have dete1m1ned that a) curcumm affects .
- production of epithehal cells and macrophage denvecl key chemokmes to. reduce recrultrnent of =
R_neutmphtls to ‘the site of mﬂammatlon, b) curcumin inhibits migration of neutrophlls ina .
o chemoamactant giadient, c) cuicumln mhlblts neutlophll chemotax;s and chemokmesm by mterfeung h o
N :'Wlth sxgnahng ‘cascade leading to"actin polymeuzatmn and forrnation of the leadmg edge, d) this i is _
L parnaliy due to mhlbmon of ehemokme—mduced AKT (pxotem kmase B) aetwauon in neutrophii
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"+ Susana Matinez-Conde, PAD. =

-"._"ofV151on 8(14) 1 9 2008

B e S

s St ]osephs Hospltal;;
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';_If The Effect of Progresswe Supranuclear Palsy on Mlcrosaccade Dynarmcs Durmg Vlsua.l F]xatlon :. S

_ Ou1 eyes move contmually even whiie we ﬁxate our gaze on an: ob;ect If ﬁxatlonal eye movernents are o
-,countelacted our v1sual peLceptlon of statlonaly ob}ects fades completely due to neulal adaptatlon AL

L When we explore a v1sua[ scene, we spend applommately 80% of the time ﬁxatmg ou1 gaze on the“ SO

various pomts of interest of the i image: : Thérefore much, possﬂ)iy most, of our visual ¢ expeuence oceurs. ...
durmg ﬁxauon, and fixational eye movements drive much of our peicepuon Thus pathologica[ ﬁxauonali'

' eye movements are expected to lead to vision Joss, yet thlS ‘has not been’ pieviously addressed in any. - e
- “clinical therapy 1eg1me We haye begun o estabhsh the: contubunon of ﬂxat:onal mlcrosaccades in

- ‘__normal and pathological vision, Our centrai hypothesm that mlc;osaccades are ermcal to normai v1sual o

. perceptlon during fixation, and thiat deﬁc1enc1es in mlcxosaccades contnbute to pathologlcai vision in .~

2 p10g1e531ve suplanucleat palsy (PSP) Oui-. mmai data shows that PSP patlents make a. pathological i

. type of eye movement, caﬂed a square»wave jerk, With hlgher prevalence than’ normal healthy sub}ects o
S We have a.lso deveioped a new (and ﬁlst) objective algorlthm that ob]ectwely chaiacteuzes squa:e wavej i

g Jelks ﬁ orn eye posmon data coilected thh an ocular momtor L

- Chen Y, Martmez—Conde S Macknlk SL Beleshpolova Y Swadlow HA A_Eonso ] M Detectlonﬁ_’._i

Ifﬁculty Modulates Neuional Actlwty in Prim;ny Vlsual Cortex Nature Neurosmence 11(8) 974{-_-' _‘___"
- '_982 2008 S : IR NIV

L J"Mad{mk SL Klng M, RandiJ RobbmsA Teliel R, Thompson] Mamnez»Conde S Attentlon and -: o
n Awaleness in Stage Mag1c Turnmg Trlcks Into Research. Nature Rev1ews Neurosc1ence ]u y. 2008 o

- "Aiso featured in The New York Tnnes, The Boston Globe and Nat1onai Pubhc Radio _‘ . g 3 S o

i

- Otem M1 lan] Tioncoso XG Mackmk SL M31 unez—Conde S Saceades and Micaosaccades Duflng S

* Visual leation, Exploration and Search; Foundatlons fo; a Common Saccadlc Genelatox ]ournal of

i '-‘."__.,:‘.Vlslon 8(14) 1-18. 2008,

Ma1 tmez—Conde S Mackmk SL Fixational Eye Movernents Across Vertebrates Comparatwe Dynamics, '
o Physlology, and Peicepuon ]oumal of V1810n 8(14) i- 16 2008 S

: Mackmk SL Maltmez—Conde S Conscxousness Nemophyslology and Vlsual Awaieness In {Ed
Do Square L] NeW Encyciopedla ofNemosctence 3 105 16 OXfOLd PiCSS 2009 ' 3 S

".Otero leian ] Lelgh R] Serra A Troncoso XG I\dacknlk SL Martmez Conde S Ob;ectwe:_t A
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'Characterzzanon of Squa1e—wave ]eiks Allows to] lefe;ennate Between P;oglesswe Supranucleax Palsy e
Patients and Healthy Volunteers Populanons Socxety for Neurosclence 38th Annual Meetmg
,Washmgton, DC. 20{)8 : T . o

: __lOteto—Mlllan] Le1g1 R] Seua A, Troncoso XG Mackmk SL Mattmez—Conde S. Ob}ective

Characterization of Square-wave Jerks lefetentiates PlOgiCSSlVB Suptanucleal Palsy Panents ﬁom o

7 Healthy Volunteers VlSlOll Sc1ences Soc1ety Naples, FL. 2009

_. l_Otero—Mlllan J Lelgt R] Serra A Troncoso XG Mackmk SL, Martmez Conde S ObJectwe :
h 'Cha1actenzanon of Square-wave Jerks in Progresswe Suptanuclear P'tlsy Patlents and Healthy Volunteers
"‘_-V1310n Sc1ences Soc1ety Naples FL 2008 - ' 5

. ‘-lOtero—Ml lan ] Lelgh R} Serla A Troncoso XG Mackmk SL Marnnez—Conde S. Ob}ecttve‘ .

o Character;zation of Square—wave Jetks in Progressxve Supranuclear Palsy Panents and Healthy Volunteels

i'Somety for Neurosctence 37th Annual Meetmg San Dlego, CA. 2007 .
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1-.'cancer. L

Molecular Targetmg of Prostate Cancer Vascujature'i'A New Approach to Treatment

N r-,

c Over one. m1lllon Amerrcan famllres are vrtally affecred and fmpacted by prostate cancer One in. snc: O

men in.the Umted States Wlll be dlagnosed with prostate cancer in then l1fet1me In A_leona in 2004

s some 4 000" new cases of | prostate cancer were detected and about 600 men d1ecl frorn the dlsease Pr ostate_';. =
- cancer is the miost commonly diagnosed non-skin caricer and the second most common cancer, krller‘_i;,f_'r-f '

' :of Amencan men. Recent (2005) statistics. mdlcate some 240 OOU neW cases dlagnosed and 30,000, _
e 'cleatlls The generally tragic and all—too~frequently lethal outcome for prostate cancer, victims will not:.‘f. SROEES
i be allevrated until treatment approaches are greatly 1mproved by inttoducrion of new and 1 miore generally" h J
(-fj_““_curatlve antrcancer drugs for contiolllng prostate. cancer, Unforrunately, curative therapy in, the form S _
o .of radical surgery or radrotherapy 1equues the diseasé to be confined to the ptostate Metastatic prostate o

: _cancer is usually mcurable and most men dragnosecl Wltll metastatle dlsease dte over 4 peuod of months

U 1mprovement in sur\nval tinie ancl Inany are qulte detumental fo thic quality of life Our research group S

has proneeted the dtscoveny and developrnent of new cancer vascular targetlng drugs/ prodrugs, and;
- _we are extendlng thls very successful researeh focus to makmg xmprovements in the freatment of human;

S pI‘OSt‘&tC CELHCCI'

| soseotosoossantosoons

thhard[)Posner, Ph.D. | Northern Anzona Unlverslty:‘_j__‘:l{'i-
SR = l s AR Award Amount FYOS $133 111__'-"

Modelmg Vulnerabrlrty of Caneer

s Signal transductaon systems compnse the declston maklng appa1atus of cells Many serious health R
: : problems, mcludmg cancer, can develop when slgnal transduction pathways go awry. In the’ past decade . 7
* there has been a major effort to.identify the chemlcal specles chat’ populate specific mgnalrng pathways]’.' e
“and, for cach of these species, to détermine how it is regulated, with what molecules it interacts; and 7 S
its role in- the signaling } process. This has led fo the development of 2 new genelatron of ! targeted”':' |

g pharmaceutlcals As the numl)et of rdentlﬁed 31gnalrng molecules has grown and new regulatory

mechanisms have been dlscoveted networl{s to describé these systems have grown exponenttally in

L complexlty Itisno longer possrble to use intuition alone to guide targeted drug discovery. This project A_

i _develops and expeurnentally verifies computanonal models of signaling networks to'guide and streamline R
“target rdentlﬁcatlon and select1on, as well as affords testrng of muln agent treatment reglmens for B

R R R I I R I I IR I I IR I IR I TSI EIIIR

B Arlzona State Umversrty
5 Award Amount FYOS $15‘0 000

T ',to years To fur the1 complrcate the ueatment problem prostate cancer is. not a homogenous dtsease at" IR
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' Donato E Ronrsgnolo, PhD . o ‘l '7_ - v ST -'; Umversrty of Arrzona o

Award Amount FY 08 $49 445 _

Eplgenetlcs of Ereast_ Cancer 'and: Chromatln Remodehng -
"The long-range goal'of this project is to identify the:factors. that increase the risk of s'poradicbieést
cancer through ¢ epigenetic regulation, and develop dietary stratcgies thar prevent this event, The central "
. hiypothesis of this project is that the activation of the aryl hydrocarbon receptor (AhR) by dietary aind -

envtronmentai hgands leads to epigenenc modulation of tumior suppressor and prornoter genes, whereas -

C these effects can be prevented by dietary compounds In year 1 of this pro}ect we mvestrgated the
o protectlve effects of dletary selective AhR modulators agalnst changes in transcrrptron induced by AhR-

- hgands To begln answering this ¢ questlon, we have 1nvestrgated the moleculas 1nte1actlons of the AhR »
“anda number of transcription factors at the BRCAel and: cyclooxygenase—2 (COX—Z) promoters and * - _
- .found that the regulatron of BRCA—I by estrogen tequned the partrmpatron of members of the T

o the pro}ect because the AhR physrcal[y brnds to the estrogen receptor (ER) and Sp factors This physrcal B

s 1ntetactlon rep1esents a mechamsm for transcrrptlonal repressron of BRCA—I by the AR, Conversely, N

Ll the recruitrnent of the AhR to the COX«Z promoter lecl to actlvatron of transcnptlon IR

..\'-

S We also have mvesngated the trme—course reerultrnent of the AhR to. xenobrotrc response elements (XRE) " -
o ;Whlch are bmchng targets - for ‘the, actlvated AhR ‘Results. of DNA brndrng and chromatin .. . ..
[ 1mrnunoprec1p1tatron (ChIP) studles documented that TCDD induced the association of AhRto XRE - -

' found i in"promoter ohgonucleotldes frora the CYP1A1 promoter selected as a-control model. Tn

e addition, we observed that the TCDD- 1nduced bmdrng of the AhR was reduced by small-intcrfering o

| 'RNA (srRNA) for th AhR. The recrurtrnenr of AhR was aiso reducec[ by cotreatment with the’ compound - _' |
—rnethoxy—4 naphthoﬂavone These data sugest that the recruitment of thé AhR to target XRE is time © -

dependent and can be prevented by intervention w1rh siRNA for the AhR or antagonists for the AhR.

" Previous studies have shown that, unlike BRCA'1, the COX-2 gene is induced by the AhR ligand TCDD R
’ : Results of btndrng studies mchcated that the tieatment with TCDD induced the binding of the AR, o
o bur this effect was reduced by cotreatment with the dretary factor 3, 3 —Dnndoly[rnethane (DIM), .
B -condensatron product of 1ndol 3- carblnol (IBC) found in Btasslca (crucrferous) vegetables Results of
‘ _'these stuches have been accepted for pubhcatron ' : : - :

'\J .

N Taken together, these data suggest that naturally occmnng modulatms of th AhR sueh as SIM may be : &
effectrve agents in dletary strateg1es targeted to modu!ate the Tecruitment of AR to target. sequences - .

- in the BRCA-1 and COX—2 promoters; Current experrrnents are rnvesngatlng the chtomatm 1emodehng' .

events that accornpany these changes SRR

' Degner SC Kemp MQ Hockmgs ]K Romagnolo DF Cyciooxygenase—fl Ptomoter Actlvatlon by the .-3

L SES Aromatic Hydrocarbon Receptor in Breast’ Cancer mcf 7 Cells Represswe Effects of COnjugated S
P _Lrnolerc Acrd Nutritron Cancer 59(2) 248 57 2007 : L . -
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.on Food Nutrltlon, Physu:al Act1v1ty, and Cancer Washmgton DC 2008.

]oyce ASchroeder,PhD AT

proreln expressmn and activation. Ovelaﬂ these 1esults demonstiate that the mamner in, which HA is ©

Sssiapsnsegeraiouentidstesoontetbbodsbatasnanar

Med;ated COX—2 Gene Expressmn in. Bieast Cance1 Ceﬂs The Annual AICR Research Conference

. Degner SC Papouts;s A] Se mln O Romagnolo DF Targetmg of Ary} Hydlocmbon Receptm—Medlated s
; - Actwatlon of COX-2 Expresszon by the; Indole—B Car_bmol Metabohte 3 3 Dundolylmethane in Bleast L
Cancer Cells Journal of Nutrmon In press F S A CoEe

Romagnolo DF Modzfymg Caneer RiSk w;th AhR Based Phytochemlcals Epldemzologlcal and e
Mechamsﬂc Ev1dence P;esentatlon DepaL tment of Nunmonal Sc1ence Umvemty of Anzona Tucson, o

AZ 2008

B

2 A “.":.:Umverslty of.Anzonal‘
Award Amount FYOS $49 999‘ o

Mechanlsm of CD44 HA Medlated Inhlbitlon Breast Cancer Metastasls

L We have eva[uated the effects of alteung the rnam llgand for CD44 HA m the ECM Usmg HA euher A
: :,'. embedded in the ECM (eHA) or, pxesented 1n the: mecha (SHA), we . have determlned that HA
dlffexentlally alters plohferatlon dependlng on'its. p1esentat10n in the celluiar mzcroenv;ronment In
the presence of sHA, proliferation is 1nh1b;ted Conve1sely, when i 1nte1actmg with eHA, ells decreased =
spieadmg onto. coﬂagen geis while'; 1ncreasmg prohferatlon “When HA is abserit- from the celln Eai-' 2

microenvlronment, cells adhete and prohferate at 1ates in between those seen With soiuble OF man x L
assocmted HA The dlffeienual effects seen’ in the pzesence of sHA and eHA : ale medlated by ERK _

and PAK, as demonsmated thtough the use of their inhibitors in prohferatlon assays, an analysis of

presented to the cells aitezs adhesmn, migratlon 31gnahng, and plohferation These data will be used',
to demgn futule expeuments for peptide development and treatment o detelmine 1f a CD44 dlrected,,' S
.f theaapy can be deveioped S e N ST SRR T
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Award Amount FYOS $49 954_ R S

Folate as a Nutriez}t Competitor Ag'aiilst EﬂVi:ohmental Exposure to Tnchloroethylene_ 3

-‘Duung the ﬁrst year of the study we have bred four groups of rats. using two types of: fohc acid”

. supplemented dict (either 2 or 8mig/kg), in the presence or. absence (control groups) of. IOppb TCE - "
. in the maternal drinking water. Embryos from cach group were harvested at day 11, and RNA- was -
" isolated for gehe expression analysis. Plehmmaly analysis of the data mdlcates that exposiire to TCE'-,' B

in the presence of maternal high folate diet (Smg/kg) may 1 reduce the Aumber of reabsorbed embryos o

- When compared to the control non—exposed group : anlmals Futule molecular analysm will reveai Whethe1 PR
.. -or not this effect may | lead to an increased number of néohates carrying heart defects These 1esults are. v
o mgmﬁeant in light of the low dose of TCE used in thlS study and the fact that large gxoups of Auzomans? sl

' may be at risk frorn exposure to smnlar doses of TCE S

RO

DLarry Spa1ks,PhD 7 Sun Health Research Institute';j";
Gl T e e Award Amount FY08: 8150000

G CSF Copper and Cognmve Performance - S

- ‘. Alzhelmezs dlsease (AD) affects neally 5 mllhon Amemcans and 125 000 Anzonans as a progresswe‘-' -

: ,' dementmg dlsordel gradually ending in the t:otai loss of self. The ﬁnanclal and emotional burden on™.. . '. e
. the ¢ caregwer (normaily thé spouse) of an' AD' patient’ can be- staggermg Identlfymg a method of

predleung which mdlwduals mlght deveiop AD could ieveal a method of treating arid hopefully‘, S
:deiaymg progressmn or onset of the disorder. Tn'an’ autopsy, study we found that there is a graduali‘j_ e

e reduction of copper levels in the cerebro—spmal fluid (CSF)-as an mdlwdual coursed from normal "

L cogmtwe pe;fmmance to dementla ofAD We have shown that we can quantlfy coppex levels in- human R

" saliva, but’ have yet to show that they co-vaiy with CSF levels We-are testmg the hypothesis that )
o reduced coppe levels'in CSF/sahva are pzedictwe of futme cognmve 1mpalrrnent by yeally assessment S

'_; : 1n thIS three—year longltudmal 1nvest1gat10n

- : Sparks DL Zlolkowskl C Connm D Beach T Adler C Sabbagh M. Coppel and Cognmon m"r;:_ B .
RN ':::--Alzhexmers Dlsease and Parkmsons Dlsease Cell Blology and Tomcology 24 426 30 2008 T
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e chaiacterlstlcs for embolization: OFAWS and aneurysms Due tothe slmultaneous chemlcal erosshnkmg

S from endovascula1 malfunctlons such as aneu;ysms and AVMS._V e

o XR5944 isa novel cytotoxxc agent w1th excepuonal anti- ~tumor, act1v1ty agams :

| ~AP-1 mhlbmon of XR5944 We: have shown prevmusly thar the 7z vifro DNA bmdmg of the ¢-June ' :Z

Irmproyed Materrals ‘%_fdéf*E*,idd{r‘éé??lar Embbli.Za‘tibﬁ;’- S

’ -_,:,FOL t1eatment of. aneurysms and arzerxovenous malformanons (AVM) an efﬁment mateual 1$ needed

o block blood flow to the site. Due (o its temperature—senmtwe propertics and Wlde us¢ in the blomedlcal
U : field, NIPAAm is smtable for such apphcatlons ‘The str uctural thermal and mechantca[ propertles of
R ',the NIPAAm based copolymers were analyzed usmg vanous techmques and demonstrated promismg

Whtch occurs thmugh the M1chael—type addltlon reaction and the physmal gellmg unciertaken at h1ghe1 3
- temperatures as the polymeL undergoes phase transition, the polyme1 has shown its ablhty to'endure -
;. stress and strain expeuenced in the endovasculal - systerm; Cytotoxmlty stidies have also- demonstrated
o its non—toxu: effect on cells Once tested ziz ww, these matemals can: then be used to treat patients suffeﬂng

AT ORIOIR |

e “:Unwersity of Anzona
- AwardAJnount FYOS $50 000_

" Danzhou Yang, PR.D.

_, iange of hurnan and
o ;"'murme tumor models both 2 witre and 772 vite, “The ob)ectwe of this’ pro;ect isto characterlze the novei

-;_:.AP 1- protem is 1nh1b1ted by XRS944 Now, our eIectropho&etlc mobﬂit}r shlft assay (EMSA) Lesufts o
demonstiated that XR5944 remarkabiy inhibits the DNA bmdmg of AP-1. proteins from nucleau
exnacts Usmg mouse keratlmcytes, we have shown that XR5944 Is capable of mhlbltmg UVB mduced :
- nanscuptlonal activity of AP-1in celis, whe1eas the level of AP-1 proteins is riot changed AD-1 is the - o

ey famlly for transducing multiple slgnais for ceI[ prohfelation thus targetmg AP-1 by a small molecule
o :drug can, be an effective’ appmach to inhibir cancer cell gtowth Our research w;ll be useful to 1dentify
: _'a potentlai ant1cance1 dlug tatget. e ' o o - '

B e SR
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L DamelaC Zarnescu,PhD : o Unlversmy ofAnzona:':'

Award Amount FYOS $49 999" R

Mechamsms for Local Translatlonal Control in Drasp/azla Neural and Germ Stem Ceﬂs Gene j' S

- _ Praglle X syndrome is the most common form of 1nher1tcd rnental retardatlon and affects one in 4 OOO K
" males and one in’ 8,000 femaies in the state of Arizona. ‘The discase is due to “deficits in- Fiaglle X

P rotein (FMRP ) function. Here we hYPOthesmﬁ that FMRP functions in stem cells by controlling I v
spccxﬁc target mRNAs. To test thls, ‘we Investigated whether FMRP loss affects the dc:velopment of - J

. germ and neural stem cells. We are usmg Dro_r@z)érz/zz as a model system due to its powerfui genetic and e

* molecular tools. Durmg the ﬁrst year of the project we made sigmﬁcant progress toward our goals. We

. dtscovered that gerrn and neurai stem cells lackmg FMRp overprohferate and produce more cells. Our-, R

L * data suggest that FMRP may conerol pwhferauon via a ubiquitin ligase enzyme, Cbl. These lesults: S
1dermfy hew pathways affectcd by FMRP and have the potentlal to bc used for new therapeutic:f '
e apploachcs in the futule S : : S -

" Zarnescu D F1agxle X Proteln Connols the Plolifemtxon and leferentlatmn of Ncural Stem Ce[ls L

‘“_'VAnnual Dwsapbzld Research Conference San Dlego, CA 2008

/
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' Moharnad Azhar,PhD ' : o - o f'. Umversrty ofArlzonau‘ 1:
e T e e ’ AwardAmountFY09 $50 000

Role of TGF beta Lrgands 1n Aortic AnEurysm |

‘ An aneurysm is a locahzed b[ood ﬁlled dllatlon of a biood vessei caused by dfsease or weakemng of -
"the vessel wall. Aneurysms most cornrnonly occur in the aorta (the main artery coming out of the heart).
Aortre aneurysms can occur in the abdomen, chest and aortre root of the heart. The bulge inablood-
: vessel can burst and. lead to death at any time. Aneurysms ate 2 common ﬁndlng in patrents of Marfan . '..‘ :
: 'syndrome (MFS MFSZ) farnrhal thoracm aortic aneurysms and drssecnons (TADD) and Locys-] Dictz ©

" .syndtome (LDS),. and the}r are assocrated wtth tobacco smoklng and with gene miutations'in TGE-B .~ .

receptors (ie., TGFBRz or TGFBRI) Based on'the pos1t1ve benefits of Losartan therapy (whrch owers . . -

. - TGF-B actmty) in Frbnlhn—l fnutant mice (mlce whlch model MFS) a phase I elinieal trial is berng IR L
i currently conducted by ; the Pedlatuc Heart Network to determrne whether h[oekmg TGF-B activity- .

- by Losartan can prevent aneurysrn One of the- Ways Losartan blocks TGF -B activity is to reduce s

= expresslon of TGF -B hgands Therefore, itis rmportant to dehneate the functron of lndlvrdual -

R fagarnst aoruc aneurysm

: e pharmacologre treatment of female ptegnant rmee carfying’ DKO embryos wrth 1nh1brtors of TGEp:
R activrty (1 &, Losartan, TGF 6R1 mhrbrtor and TGF-B neutrahzrng antlbodres) .

o . TGF B hgands in the pathogeneSIS of aneurysm

‘ '.’-The ma}or goal of thls proposal is to tdentlfy the speaﬁc functron of TGP—ﬁ hgands in ortic aneurysrn e R
' _lesorders Extenswe experimentatron by others in Flbtllhn—l mutant mice: has found that these mice’ ..

- exhrhit enhanced TGF- B actrvzty rn the vessel Waﬂ due to the breakclown of Waﬂ arehrteeture, and that RFERIE

thrs mcreasecl TGE- activity causes. aneurysm in these mice. Tt is not known which TGE-B hgands._"_r': S %
Co :contrlbute to this 1ncreased TGF B act1v1ty and aneurysm in these mice. Our prehmtnary studtes L L
© . “suggest that the TGE- BZ/ TGE-p3 doubfy—deﬁcient (DKO) embryos deveiop aortic aneurysm and die". R

’ _ B ata around 14, 5 day of gestatton The proposed hypothesrs is that TGP—BZ and TGF 63 are both 1equued X >
o for protect:on agalnst aneurysm, whereas excess TGF- Bl Causes aortic aneurys. Comhrnatrons of o .
¥ ',.,l'TGP B deﬁcreneres in thé mouse and pharmacoiogrcal approaches will be used to ‘exacérbate or rescue - .

... aorte aneurysm by systematrcally aitenng dosage of TGF p actrvrty 1n order to determrne the effectS'; : i
;-_of the 1nd1v1dual TGP Bs Sl : . . S -

- Ohjectlve 1) Detetmme the moleeular, Cellular and clevelopmental aspects of aortlc aneurysm it

TGEF-p2/ TGF-p3. DKO tmice to assess. the underlyrng mechamsms by whrch these hgands protect

';';Ob)ectrve 2) Determme whether enhaneed TGF B actmty medrates aneurysm in DKO mrce,by-j:‘.' T

f'_r:.Ob}ectwe 3) Generate TGF BI/Frhn hn-l DKO fice to deterrrnne whether a reduction in TGF 131 -

"'rescues aortrc aneurysm rn Pihulhn 1 rnutant rmce

B O N




has d hlgh percentage of populatton 65 and older o o ..7:: T
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- 'Ross Bremier, MDD, PhD. .~ . oo s josephs Hospltal
LRI G T S el T T T _i'.f?_ Award Amount FY09 $50 000 L

: Pred1ctors of Therapy Réqunsé _in.Adeno_'catcinb‘ni‘a nf theLung 5 i N

Non—small cell lung cancer remains the leadmg cause of cance1 cleath in. 1ndustuallzed countries ‘and _
yet lags behmd in _p1ecl1mcal moclels and genornlcs 1nvest1gat10ns In A_uzona, there are 2; ;760 new -
- cases of lung cancel cach year of Whlch 2,550 men‘and women will dle of lung cancet. The last clecade R
',"_ﬁhas seén a'shift in the most common h1stolog1c sub-type of lung cancer from’ squamous cell to' | =
_ Eadenocammoma For unknown reasons, the mctclence of adenocarcmoma of the lung m non—smokmgﬁ
""{‘:_'Wornen is escalating Unfortunately, lung aclenocatcmoma is often a metastane process at dtscovety, S
;7 - even'if the primary cancer is small, Surgical cure rates for early lung cancer are only in ‘the, range of s
L 60—70% ancl chemotherapy has historically. been dzsappotntlng, with only about 25- 30% of cancers
L showmg any’ meamngful response Recently new small molecule btologic thelaples have. clemonsttated
N promlsmg acthty agalnst cancer,. suggestmg a break through in cancet treatment by matchmg a ., Lrite

. fargeting agent to a spec1ﬁc aberrant molecular pathway As more talgetmg agents are developed and oY
as tumo;—speaﬁc targets are 1clent1fled systéms to ahgn these agents to proper apphcatton w1ll greatly= e

- acceletate and 1efine personalized medlclne

v Our over.all hypothesm is that a molecular mgnatule in patlent tumors may d1teet optlmal or effectwc_ B
tl1erapy selection, theteby enabhng pe1sonalmed treatment planmng In accordance to AllZOl‘laS Blosctencc. '

Roadmap, this collaborative interface between St. ]osephs Hospital and the Ttanslatzonal Genormcs

-+ Research’ Insticute, will advance the science and unclerstandmg of’ lung cancer and build a strong o

collabmation for ttanslating labmatmy dlscoveues into cllnzcal ca1e, tteatment, and commerciahzatlon

et

- x}zgxkxxz',oéxxXXXXXXXXxx’*xxxx_xxx"xxx;éxx%ycxxkxxxzzxxxgczxx,'

e

: These studles wxll determme the undeilytng molecular pathogenems of aneurysm cllsorders ancl have:. S
melicatmns in deveioping safe theraples for aneurysm.c “disorders, These studies are htghly s1gmﬁcant S
“to.the blomedlcal issues faemg Arizona becausc tobacco- causecl catdxovascular dlseases remain the FE

R leadmg cause of death of Arizonans. Also, aneurysms are m01e common in the eldelly, and Aﬂzona'
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- bf tech[ioiogy in the"ététe' of Ariiona-._' .

“The iong~term goal of this pro;ect is to- develop more effectwe therapms agalnst lung adenoealcmoma' :
‘based on molecular features in patient spec1mens The cbjective of this project, and an important step ... "

_ towaid accomphshmg our long— erm goal, is to implément a’ collaborative clinical and laboratory )

_ netwmk for lung tumor tissue coIlect;on ‘which will foster the development of xenogzaft models for . -
~ biological and therapeutic testing coupled to proﬁaency in ‘expression profiling for gu1dance of

' 1nd1v1duahzed therapy of lung adenocalcmoma The strategy f01 “this research is to develop, test, and_ -
' 1mpfernen€ genomlc proﬁhng of Iung adenocarcmoma and deve[op blologlcal models for pcrsonahzed c

- '.mechcme

"i."r‘To;i‘_ec;p'mpIi.sh :t'he‘obj‘ect'ives_:of thie' P;qject, We Will p.pfs-il‘élthe‘ fq'll'oivi_ﬁg"gpec_iﬁcein:is: :

1) Establlsh a p1e~ hnlcai xenograf[ model fm lung adenocarcmoma and detelmme whethe1 moleculat L
L proﬁlmg can 1dent;fy predlctors of tumm 1esp0nse or non 1esp0nse to conventional chemotherapeutic R

- agents. We will operate a successful collection, preservatlon, and serial p1opagat10n model of lung
- adenocarcmoma suitable fo; follow-on tumor biology, 1 molecular genetic, and therapy testing expériments.

“We propose to, establish 3-4 primary- iung adenocalcmoma xenografts per year suztable for serial -
propagation as subcutaneous tumors in mice. We will riext use whole genome expressxon proﬁlmg of

xenografts to discem Whether molecular proﬁlmg can predlct / gulde therapy select;on

. - . '. K

) 2) Vahdate candldate genes dlSCOVClCd in Alrn #1 and dete1 mine the ceﬂular and biochernlcal mechamsms -
‘ofaction of these genes in 1elat1on to the responses to chemotherapeuuc treatment. Clinical associatioris

- between therapy responses and gene candidates identified in Aim #1 will be evaluated by compaung"
the d:fferentlal ‘expression of these genes in‘the thelapeutlc responders and non—responders xenografts: " -

- Quant;tanve RT-PCR will be used to cither ehmmate candidate geries or fo advance them to mechanistic

'experlrnents Spec1ﬁc mhtbmon or activation strategies (anubodles, s;RNA or fransfection of Ldentlﬁed R
genes, respectively) will be used o detelmlne the function of the genes in thelapeutzc responses o
Addltlonally, we will cleve[op a tissue mfcroarray using archival human lung adenocarcinoma specunens I,

",‘to survey pattems of markels f01 tumor progress;on and therapeutlc seiectlons.
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Many medical devtces clesrgned 0 address cardrovascular problems fail due to matenal host mteractrons, Lo

©oin particular 1nflammatzon Examples 1nclude artlﬁc1al vascular gtafts, stents, pacernaker leads, heart_' ]
valves, and almost all other. bloocl~contact1ng systems These are. examples of pathologlcal cellular o

o .response to mateuals, but thereisa materlal in'our bodles that for the most palt works well for decades L

_ The mateual is the basement membrané ‘whichi i isa material rnade mostly of | protems o whlch vasculat
o ‘endothellal cells adhele in normial blood vessels These enclothehal cells receive cues ﬁom the basement-\'“ -

membrane and tllen othe1 surroundmgs that calise them to. respond by not recr ultmg mﬂammatory"_ A
T cells or platelets except In pathologlcal situations. What is it about this: rnatenal that elicits desirable -+
Y responses frorn enclothehal cells whereas synthetlc materials clicit undes1rable responses> Can-doctors R

: "-;and engmeers use that knowledge to tnck cells into 1espondmg to; synthetrc mateuals in a desrrable

i 'A'and convelt those sensanons 1nto gene 1egulat10n

2 Several aspects of tlus ptoJect are; of great 1mp01tance to the state of Auzona and Auzona 1es1dents

- way? Toa answel these uestrons, 1t 1s essennal to understand ho‘.sr these cells sens¢ the1r surroundtn s -
¥i g -

" Fitst, rmproved materlals for medrcal devrces, paticularly catclrovascular dev1ces, WOLllCl. duectly hel S

o :_many Arizona. re51dents due € the - rising rate.of caidlovascular disedse. Secondly, as de31gn prrncrpl
o, creatrng better mateuals are discovered 1t is ltkely that gladuates tralned in thls Work witl work. forl

‘ Arrzona~based companies such as Bard Peupheral Vasculature and WL Gore, thus bulldmg Anzonas R
biomedtcal mclustry Flnally, this research will: cement collaboranons among ASU Umverslty of Auzona, Ss

| ;and the Tianslattonal Genomlcs Tnstitiite forged to develop prellmmaly data for this proposal. “This

o ‘collaboratron has potentlal to. prov1de Arizona wich a center of expertise in systems blology applied to ™ . - e
o blomatetral design ' which dags’ not currently exist anywhere else in the-world. I these ways, the researchf S

.

'can enhance the health economy, and prestige of the state of Anzona and Auzona res1dents

In thlS study we propose to systematlcally cont1ol the stiffness ancl ploteln cornposmon of a materlal L

o and then study the 1esponses of human umbilical veln endothehal cells tl'rat dre brought mto contract o

L w1th those material W w:ll measure the act1v1ty of six-or more molecules that transiit sensatlon_ L

= j‘_‘ﬁom the cells surface to ifs nucleus (each representatwe of a dlstlnct slgnahng pathway) for cells i in.

" contact w1th materials of which we have vaned stlffness and protein composition. To aid iri rnterptetat;on .

7 of the data, we. w1ll use puncrpal component analysls and pattlal feast squares regressron Wh1ch are

_ k'well estabhshecl techmques for malong sense of hlghly complex, multivauate systerms. Usmg these _
- :'techmques we will couelate mateual propettles w1th the signals that they activate. We hypothesrze that

L umque mateual plopertles cause 4 umque pattern of cell srgnalmg whrch in turn controls celldlar -

P p1oductlon of molecules necessary fot recruitment. of 1nflammatlon Tlns hypothesm w1ll be tested by' ‘

. 7'cornplet1r1g tluee aims: 1) quantify srgnahng cascade actwatron When cells contact mateua s; 2) rdentlfy -
R R I I I ORI I IR I DI OEI ORISR
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- ceﬂ behav1ors that result from these actwated signahng cascades, and 3) study the role of 1nchv1dual L

31gnahng pathways via mhlbnors of 31gnalmg molecules '

BRI IOIORIIEIEK

F B N S S A AwardAmountFY09 $50 000

Omdant Induced c—Fos Phosphoryiatmn

:

Tobacco smoklng caitses an 1ncreased r;sk for coronary healt d1seases Auzona is among the states thati' N
have the highest populanon of tobacco smokers Smokmg produces oxidants. In addition, oxidants.- -
-are produced as byp;oducts of aerobic metabohsm and during zschemla—repezfusmn Ox;dants can’ |
damage macrfomolecules.or celIs iriside our body But receitt studies with antioxidant adnnmstranon L
have gerierated controversmi results. It | is not known at mechamstzc levels how ox;clants ‘may cause”
. heart diseases and whether annoxndants can prevent heart dlsease due to smokmg Cardiomyocytes aref'_ S
the - major type of cells in the heart anid are 1esp0ns;ble for conuacnle function of the heart: Enlargement' .
“of. cardlomyocytes is “often observed in” failing hearts, Tt is known that hypertension can cause ..
cardlomyocytes to enlarge This is. usualfy resulting from the action of small peptide endocrine factols,; )

_~such as angiotensin ] I and endothehn—l on'the hea;t ceils We find that low to mild concentratlons

' of ox1dants causeé cardlomyocytes to enlarge We are trying (o find Whether there s a central swztch -

such ‘as c—Fos tLanscmptlon factor, wnhm cardfomyocytes that controls cell eniargement

Whl[e studymg the mechamsm of ox1dant effect on' card1omyocytes, we: found that oxxdant causes' :
' changes in a certain transcriptlon factor One component of AP-1 transcription factor c-Fos, undelgoes:
phosphorylatlon when cells encounter ox;dants We ate trying to tnderstand the upstream ‘molecules .
Leguiatmg cFos phosphoryiation and downstream < consequence of c-Fos phosphorylatlon By focusmg .
“ong molécule, c.g. c-Fos, at 2 tnne, we can trace back to the' quesnon whether ‘or riot this molecile -7
‘serves as a central sw1tch that controls cazdlomyocyte enlargement and whether this molecule can serve'f N
_as a target for curing certain types of healt disease associated with ox1dant ovelexposure, such as in the RN
-cduse of tobacco smokmg We have come up Wlth three spec:lﬁc alms to test the hypothesxs that HzOZ o
1nduces c- -Fos phosphoryiauon at spec1ﬁc ammo “acid residues dnd ‘phosphorylation of C—Fos at these - -

LeSIdues 1nc1eases the stablhry of c—Fos pxotem and therefcne, the actlwty of AP-T nanscnpnon fact01
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Stress and Estrogen Actlons Inthe FemachlPP ocampu s - 5

Many psychlatnc condtttons such as Alzhetmers dlsease (AD) schtzophrema, and majm dePtesswefj”_ S
dlSOIdCI‘ (MDD) show changes m the brain’ that are: most promment inthe h1ppocarnpus, a region ;-
tmportant in ieamrng and 1 memory Pro;ections for the year 2020 ‘indicate that MDD wtll be the - -
leadmg cause of chsablhty and disease burden’ thioughout the. World and thlS shou[d apply to Aﬂzona Jii

as ltS popuiation and retuement COmlenltiﬁs contmue tO gi‘O\’V.-

. MDD and ehtomc stress, show changes in s1mllar brain regions, ¢ cucmtues and mechators, espec:lally' e
o w1th1n the htppocampus, suggestmg that MDD and chronte SthSS may shale common mechantsms."_
Moleover, many symptoms in’ AD, schlzophrema and MDD ar¢ tnggeted or exacetbated by siress. -
- Work from our lab and othiers. show that chronic stress in'males ¢auses htppocampa[ dendut}c tettaction_“'_ B

: whtch is chatactetlzed by 1educed dendritic complemty of hxppocampal néurons: Thls chtomc sttess--' LT
mduceci htppocampal dendnttc rettaction is associated with’ Ampaired hippocampal functlon, such as. |
_ poor :memory, and | increases the suscepnbthty of the htppocampus t6. metabolic chalfenges These B
: l “metabolic chaﬂenges may 1nclude ischemia/sttoke (b ood. flow obstructlon) hypoxta (lack of oxygen) L

“and hypogiycemta/hypetglycemla (abnormal sugar levels) Whl[e all of these metabohc chaﬂenges can_f:

be damaging by themiselves, these events become even more. c11ppl1ng under conthttons that the -
hlppocampus is already. comptomtsed from AD schtzophtema MDD and c:htomc stress.: The1efoxe, e
" delineating the mechamsms by which the hlppocampus can be protected under compmmlsed condltlons' o

wﬂl be essenttal for ptotectmg it agamst furthet damage

The problem 1s that the majortty of resealch on MDD and stress focus on male subjeets, but femai

are more than twtce as hkely as men to develop MDD In our teseatch chlonic stress exacerbates

hlppocampal damage causec[ b)" a HCUTOCOXIC msult In males, but dOCS ﬂOt exacerbate hlppocampal 7- !

damage in. femaies Whyf females are protected from fmther damage followmg chromc stress: has not-f__-"“" .':

been studled and 1s the pmpose of these studtes Howevel, WE, hypothesme that’ estrogen may be-_.j

| : neuroptotectwe agamst ehromc stress actions for two main reasons; 1) Pilot data show that’ esttogen"

L

protects agamst ‘chronic. sttess mdueed htppocampal dendrttic retraction in females 2) The plesence'

' of hippocampal dendriti¢ retracuon has’been 4 marker for hippocampal suscepnblhty to a neurotoxic |

chaiienge Therefore, conditions that prevent hxppocampal dendritic retraction may also prevent the'\ _
detumental effects of chtomc stress on the structure of the hippocampus e L

The goal of these studles is to dCtCImHlC Whether estlogen 3nd the estrogen receptor protect females '

) agalnst Cl’lI'OIliC SELCSS—IHdU.Cﬁd exaceLbation Of hlppocampai darnage caused by 3. neurotoxm chaﬁenge . -

usmg tbOtemc ae1d (IBO) T IR ST T

ol
. t -

: We hypothe31ze that estradtol p1otects agamst chronic stress—lnduced htppocampal vuinerabﬁity to'_';_-- S

S 'g%éexxz}zxxxX‘ngxzs_;;'ez‘ez@f}exz%xxxxxxx;moex}exxxg}kxxéz}éex}é&éézﬁx o
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neurofoxin exposure Objectwe 1 is 10 examme whethel estrogen medrates the neuroptotecnvc effect;

* within th hlppocampus that is observed in chronlcaliy stressed ferales in response to an Ibotenic acid:
f (IBO) cha enge. Ob;ecnve 2isto determme the involvement of estradiol receptors in the neuroprotecnve

effects against chronic stress—mduced exacerbatlon of hlppocampal damage foilowmg an IBO chaﬂcnge -

in femaies.
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Perloperatlve Strategres to Improve Outcomes in Patlents w1th NSCLC

o Non-srnall celi iung cancer (NSCLC) is the most conimon cause of cancer death in the Westem Worid ]
i -._'Most treatments have not been’ very effectwe as’ demonstrated by the overall survwai rate of 15%.- 7

- There are 2 760 new cases.of lung cancer in Anzona annuaﬂy, of which 2,550 men and women will
die. If detected early, surgrcal removal of the tumor can increase a patlents longﬁtetm survival rate o
. _60% 70%, but many will still r recur with d;stant metastases. This rate of recurrerice 1mpl1es the presence o
“of hngermg cancer cells at the time of surgery, and the seveuty of the surgical procedure. has been
shoWn to impact. the rncldence and ‘magnitude of récurrence. Htstorlcally, there has been ho therapy' .

given around the time of surgery for fear of mtcrfermg with & successful surgical outcome; howevet,

-it has been suggested that perroperatwe treatment with an anti-cancer agent. might reduce thie risk of -
 recurrence. Onie promising grotip of anti- ~cancer agents that could potentlaﬂy be used in this fashtonj_'

It cyclooxygenase—}l (COX:2) inhibitors. The COX-2 1nh1b1tor celecoxib has been shown to have anti-

-+ cancer effects and does not demonstrate srgmﬁcant srde effects, espec1ally when used for hmrted penods L
. of tiriie. The use'of mlcroarrays for studres of gene expressron has mcreased the accmacy of disease |
' :,cha1acterizanon in many-cancets 1nclud1ng NSCLC. However, this; va[uable tool has not yet been S
' applied to characteuzmg the effects of surgery on the potentfal to deveiop dlstant metastases or assessrng' e ;
L the response to therapeutlcs gwen around the tlme of su1ge1y ' RN RS

AT

' :i'tWe hyporhesize that surgicai resectron of NSCLC tumors produces d:scermbfe changes in gene exp1e351on Lo
Y that create q local and/ or systernlc mlcroenvrronment that is conducrve to both the recurrence of the' SR

,4.
3
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prrmary tumor and the abrhty of the prrmary tumor to metastasrze to 2 dlstant locale, thus promoung s

further tumougenesrs We further hypothesrze that peuoperatlve admrnrstranonof celecoxtb around S

: the trme of ‘the 1ntroductron of surgrcal stress Wrﬂ demonstrate a srgnrﬁcant 1nh1b1tron of these'_‘ B
: tumorrgemc effects Our goal is’ 0 determrne the effect that Surgery has on:gene expressron, Whether

' these effects : are turnorrgemc, and Whether perroperatrve admrnrstratron of ceiecomb can counreract' R

i, ' _‘these changes

: It is our objectrve to rnake Phoenrx, Arrzona i natronal[y—known chnicai and research hub for thorac1c s

. ._dlsease and we are unrquel posrtroned £o accomphsh this. St ]osephs hosprtal and the recently developcd__l'r‘-'f:' RS

i"'Heart and Lung Instltute has the’ only dedrcated thoracrc surgrcal oncology drvrsron in Phoénix and R

has’ thé only CyberKnrfe in.Arizona, The thoracac surgeons routrnely perform mrmmally invasive

i (VATS) 1obectomies, Whrch is usual for this clty, and St ]osephs has one of the Eargest Cybeerfe iung S

"7 cancer programs in the country Consequently, in combrnatron wrth our exrstmg genornlcs expertise '

- we have an exclusrve opportunrty to study the effects of these innovative. procedures at, the molecular s
L leyel Further, our background in the study of rnﬂammation and the cyclooxygenase enzyme enables"_
S us to perform a transfatlonal study in our patrent populatlon that as'the potentlal to prov1de unique

.HlSl h[’S 1nto 110[' onl the turnor CIHC CffCCtS Of sur €Iy, but the otentral tO OVGICOIHC these EffCCCS B
- ADsigh Y gery, pC

- witha non-oxic therapeunc agent, in thrs case celecoxrb We expect the results frorn thrs study to provrde o
wa fert;le foundatlon to futther study the ¢ perroperative perlod and ta. 1mprove the outcomes for our

: panents undergomg surgery for cancer, Though celecox1b has been tested extensrvely as an ann cancer_—.’ e

'therapeutrc . wz.’m and in. anrmais, thrs study represents the ﬁrst attempt 'to utrlrze a peuoperatwe:,'-:

"i".treatment 1egrmen of celecoxib i i a randomized; prospectufe study of human- sub}ects to duectly. -

'mlmrnrze the reported effects of surgery—mduced promoters of n metastases and 1nterrogate the changes' S

' ‘-1nduced by both surgery and celecoxib treatment at ‘the moiecniar ‘Jevel via mrcroarray—based gene o

R expressron analyses This study Wrﬂ provrde 1mportant mformanon as to the molecular mechapisin thae -

.underlics the hrgh incidence of recurrence/metastasrs observed in Eung cancer patrents It also has’ the:-_' L

- potential to move rapidly into chmca[ trials, 1esultmg ina potential caicer treatrnent that could be

1mplemented rn the clinic ina relatlvely short amount of trme ~This treatment has the added beneﬁt

“of bemg rnexpensrve ‘with’ potentlally httle to] no slde effects Though the hypotheses heing tested in
" 'thrs rnvestrganon will need io'be further valrdated ina larger cohort of patrents, vahdanon of thrs noveL LS

‘_j"therapeutrc avenue could have tremendous rrnpact on not oniy the surglcal treatment of lung tumors, o

bt ¢ on surglcal treatment for other cancers, and as such, reptesents an excrtrng potentral advance in

B "_our approach to cancer therapy In: summary, utrhzmg Weflﬂestablished genomic straregres, this project

: 'erl address novel questrons relating to patierit outcome foﬁowmg surgrcai rernoval of cancerous lesions .. |

“via, three standard procedures and-has distince potentral to have srgmﬁcant 1mpact on the health of '
: cancer patrents as well as surgrcai patrents in general : : : o
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Transplantation of Adult RPE Cells as a Tleatment for Parlunsons Dlsease L

. Parlcmsons dlsease (PD) is the second most common neurodegeneratlve dlsease affectmg the semo1 S

= populatlon 1n Arizona (2% of the population over 65 yeirs of age). At the present time, treatrncnt of - _
this | movement disorder is madequate Developmg new treatments for PD has been 1dent1ﬁed asamajor . . ..
“ focts area deﬁned l:)y the Arizona Bioscience Roadmap report commissxoned by the Flinn Foundatlon L
. This project. will test a novel cell- based therapy approach to the treatment of PD. PD occurs ducto - ~
o Athe loss of a‘small but i 1mportant populatxon of biain cells that produce the cheinical messenge1 know Lo
as doparmne These cells are critical for the normal control of moverment: Patlents with PD can be - L

o adequately teated with oral doparine replacement thelapy for about 5 years, but after this time the i

~ ‘response to oral mcd1cations becomies maclequate and. this has no effect-on the ongomg Process ¢ of cell' A Ll
loss and degeneranon Thls is ini part due to the fact that oral medicanons cannot penétrate into the o
" brain where they are needed and in part dite to the ongoing loss’ of the normal cells that producc
o dopamme In this ploposal We will exp101e ‘the- possxblhty of transplantmg dopamme producmg cells
into the brain that will act as a direct source of dopamine., In add1t1on the cell type which we are studymg, i :
' lmown as “rentinal pigment eplthellum or RPE cells, may have the ablllty to slow ‘or prevent the “ -
‘ Ongomg degcneratlon of the normal dopam1ne~proclucmg cells in the brain, The RPE cells are obtained * . E
'-_ from eyes, donated to thc eye bank ﬁom deceased . donors In the futuie ‘we could also obtam RPE: KO k
A cells by takmg a sample from a panent suffeung from PD and later’ tiansplant the patlents own cell Lol
s into the bram RPE cells are’ not stem cells and can. be obtamecl from adult somces

e - We hypothe51ze that RPE cells can produce both dopaminc and a neuroprotectwe factor called PEDF . RN
o that can prevent the loss of dopamme—pzoducmg neurons in Parkinson’s disease. Early clinical trials

* have already shown that RPE cells can provide dopamme and help with the symptoms of PD.In tlns"'

. Stucly our goal is to test whether the cells can also prevent the’ ongoing’ loss of- dopamine producmgh BT
cells. When successfully complete thls ploposal Wlll answer several lmportant SCLentlﬁc questlon‘ [

:"

S 'il) What chemical factors do RPE cells produce that protect clopamlne producmg cells from Parkmsons S

clisease’ .

3 2) Do RPE cell lmes deuvecl from dlfferent donors produce dlfferent levels of these protectwc factozs? o e

NS 3) Can the plotectwe factor’ known as PEDF (Which is produced frorn RPE cell s) protect dopamlnc - L

L - i cells from expenmental Palkmsons dlsease?’ If 36, what dose of PEDF is necessary?
RS 4) Can RPE cells prov1de the necessaly dose of PEDF to protcct dopamme cells? _ R

e Once tlus 1nfo1matlon has been obtamecl We w1ll be ina posmon to further clevelop thls pzo;ect fofr_" LT

L ’"usc m a chmcal tual B PRI
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Demphermg Endocytosrs m Multlccllular Eukaryotes

Endocytosrs is used for the uptake and processmg of Butrients. Endocytosrs is aIso used to regulate' o
“other essentzal cellular functions At least 70. inherited human discases résult from defects in endocytosls.r S

g Dereguiatron of endocytosrs also piays a ‘causative role in cancer and can conmbute to: drfferent aspects

“‘of aging and t to the pathogenesrs of some age—reiated dlsease. Flnaﬂy, many bacteual and viral pathogens L

o utihze the endocytrc rnachmery to invade’ cells. Treatment strategies for various chseases have focused -

“on endocytosrs as a vehicle to dehver therapeut1c substances, especrally for the treatment of neurofogical R

‘ ‘defects where the substances have to cross the blood~bra1n barrier.

e .Tradrtionally, studres on endocytosrs have been clone elther in mammallan tlssue—cultute cells or usmg o
< genetic: approaches in the umcellular yeast. We decrded to use the WOrm C’;ze;zarédézzfztz,r c’zé’ggzm asa

R "model system to study this process because Ekggfarallows a level of sophlstlcatron in genetic analyses .
- not avaliable Wlth vertebrates, Studies in ! efegzzfthave been msti umentai for Identifymg and analyzmg e
. the moiecular pathways that regulate centtai conserved processes hke agmg, ccli death and neurobrology e

"";"‘_'and behavror.. Do e L e

o 1._:;::We have estabhshed a systern to study endocyt051s in. C e’/eggfz.r and have shown it cffcctlveness byr I

- Eidentrfymg and characterlzmg novel protelns that 1egufate thts plocess speclﬁcally in multlcellular:-
7 *'CUkafYOEeS, worms and humans. Th:s has aliowed us o plOpOSf: novel mechamsms that regulate T

endocytosrs and to provide 4 cell blOlOglcaI explanatron for the symptoms seefi i Vatious human

- discases, mcludmg Myotubular Myopathy Charcot-Marie Tooth syndrorne and. the 1ysosomal storage RO

.-.:]j"_‘-chsorder Mucohpldosrs type IV. We haye. also uscd our. S}fstem to- 1dentrfy potent1al leads for the,

. treatment of Mucollprdosm type | IV Contlnumg studres on endocytosrs will yield a.more detailed e =
' 'i'understandmg Of its functions and wdl suggest novel treatments and apphcatlons thtough moduiations‘ S

'of its, pathways, i

- It is estimated that 2% of aﬂ ccﬂular protelns reguiate endocytoszs ina glven ceﬂ Thls translates t07 AN

.' _400 600 plotelns in worms and humans Yet oniy a small’ fractron of these proterns havc been 1dentrﬁed ‘

~and are belng studied. The long~term goal of this work is to fuﬂy understand how endocytos;s it '

'regulated in multicellular eukaryotes This requires that we 1dent1fy all of the plOtClI}S that are mvolved',
in this process, We wxll use the system we have established in C e/é’gdm to 1dent1fy addrtlonal proteins

o that are used to regulatc endocytosrs in multlcellular eukaryotes We wrll a_lso use our assays to cha1acteuze N
T the functrons of the identified proteins, which wril aHow uis.to constr uct more claborate rnodels of this :
E complex process These studlcs will pzovrde more avenues ‘for the treatrnent of human dlscases and,_ B

- infections through modufatlons of the activitiés of newiy identified regulators of endocytosls. We will -

also use our system to understand. the cell biologlcal bas1s for endocytosrs—related dlseases in humans PR

PR
5 Tl

'-‘and €0 1dentrfy possrble therapres. SRR
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Cell Polanty Regulation Dunng Dlﬂ"erentlatton of Embryomc Stem Cells

More than 600 dfsorders affhct the nervous system. .\Well known arc CllSOidCiS snch as str oke epflepsy, ;
Parklnsons disease, autism, etc. Motor Neuron Diseases such as ALS are a group of progtesswe,
neurologxcal dlsmdets that destroy celis that control essential muscle acnvn‘y such as speakmg, walking

- and swallowmg Eventually, the ablltty to control voluntaxy movement can be lost, In adults, symptoms .~

often appear after age 55 and are_thus of partlcular concern for states such as Anzona In- children,

partlcularly in inherited or famlllal f01ms of the discase, symptorns can be present at birth or appeal e

before the child learns to walk. Many other neutologlcal disorders are are, known only t6 the patients

3 and famllles affected Neurologlcal disorders ‘strike an est1mated 0.8 million Anzonans cach year, <.,

N exactmg an incalculable petsonal toll and an annual ¢ economic cost of millions of dolla;s in medical

: expenises and fost’ plOdllCthH_'y Is there a treatrent? There isno cure-or standatd treatment Ptognosxs e
varies depenchng on the type of disease and the age of onsét; however, | _many cases afe typically fatal, -

There are maty prospective appltcat;ons for us1ng emb1yon1e stem (ES) cells to’ treat. neurologlcal .
- discases and injuries; however acritical barrier to progress is the 1nab1hty to efﬁciently and- rellably

+ enhance neuroti gencranon from these cells while sxmultaneously mlntmmng the risks of abnormal

prollfe1anon and cancer. Undetstandmg the molecular processes will eventually lead to improved |

techmques for denvzng neuréns from ES cells for: legenelattve mechcme and improve the quahty of .7

. life for Arizonans. The traintng of scientists- who will serve as future educators and résearchers, and '
potentlally novel intellectual property essennal {6’ creanng high quallty Jobs in blotechnology and” "
phartnaceuncal mdustnes thl be aclded heneﬂts R o g

R

L aPKCC_’, gene codes For an enzyme are. essential for the three dlmensmnal structulal organizatzon ‘and

atchltectute or. polanty of cells. The main goal of this plOJﬁCt is to define this enzyrne—directed essential -

. tegulatory step that may opelate to control the acquisition of neuronal fate from ES cells, Because s0

~lirtle is known.about how ES cells cllfferent;ate, this project will focus on understandmg how aPKC{-
funcnon and polarity. changes asa smgle neuronal subtype—motm neuron-is genérated. Our hypothesls .
‘is thiat mampulanon of aPKC{ gene will enhance _motor neuron:gencration. Thus, our stucly will be

dn‘ectly apphcable o ES cell tise for treating métor neuron cltseases Nevertheless, the rnechamsms that

. operate to control motor neuron formation are also hkely to be relevant to many other neufons; and

thereby, our stucly w1ll SGIVC as 4 platform for treatmg a wide range of neurologtcal diseases. The fhp 5

o stde of the com is that stem cells in many ways, 1esemble cancer seed cells ancl alterations of aPKC. -

actlwty may caus¢ cincer. We will i investigate tlns possd);llty, stucly the molecular mechanism and
consequently reduce this risk. Over the long term we plan to 1dent1fy small compouncls (dr ugs) targetmg
' this enzyme. Drugs that enhance neuron fo1manon are likely to improve scientists’ ablhty to experiment

with ES. cells and create 7z wz‘m models for stndymg neurologtcal dlseases. These dtugs may also be .

' used to snrnulate endogcnous stem cells wttlnn aclnlts to sclf-repan damagecl areas of the bram Wh[l

) at the same tn'ne teciucmg the nsk of 1ncluc1ng cancer: - .
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Seedmg Frbroblast Patch for Chromc Heart Fallure ‘

Thls project is desrgned to help tréat patrents w1th heart failure after 2 heart attack \When pattents.‘ :
have a heart attack the blood vessel that supplles chie Heart 6 the coronary artery, is blocked or occluded el
Cand | part of the heart muscle dres If we cannot open the aitery or there is alot. of other: damage to, the AT
heart the patients goes oh'to develop heart failure, Although thete are good medlcal ‘treatments; for
heart fallure, these treatments ¢in not 1,ncrease blood flow ¢ or add new heart cells 1n a damaged heart -
There is currently a lot of research interest in developmg ways o put new cells i in-a damaged heatt, S
* but to- date this wolk has been dlsappomtmg in large part, because when new cells are mJected into a. R
damaged heéait, most of the mjected cells do: not survive. Our plan i to create a new blgod supply 7
. the damaged heart and then transplant new heart cells. We will use a 3- dlmenszonal ﬁbrohlast colistruce, «, - :
(3DFC) matrix graft or patch ‘that - ‘was-in part, developed at the- Umve1s1ty of Atizona, With the new. .,
blood supply, we can then put rew heart cells into the damaged heart and these cells erl survive, We -
" have prelimmary data i in'a -mode of acute myocardjal infirction or heart attack with- this patch that - ;
show .new blood vessel growth 1mproved blood flow and better heart function The purpose of this-
pzo)ect is to explore the use of tlns 3DFC. patch in a rat model of chronic heart failure We wrll usen l
" this 3DEC patch as'a. delfvery system and. we erl seed the patch thh cardlac stem cells of new heatt-{: ik
o cells, Thus we will be’ able to'insure that the new’ heatt cells W1ll survrve because these new. cells wrll S
have 4 hlood supply and a fatrix support systern R Vo R el

v
]

The newest treatment for acute myocardial mfarctron (MI) and heart fallure is duect mjectron of stem Lo
_.:‘* cells into the damaged heatt. Although the pre»cllnrcal data are very encouragmg, results from clmtcal” _
L tuals have been dlsappomtmg The explanatron for the lack of success in clinical trials i is not clear Most - ke

™~ 1nvest1gators beheve the cells themselves donot 1mprove left ventrrcular (LV) functzon because majortty.}=" YL
. of transplanted cells: do not survive after mjectron. In}ectmg cells du:ectly into an mjured heart does -

“not work because this damaged tissue wrll not support new cell growth the blood supply is madequate S

and there is 'no support matux for cell attachment and gtowth We have a new approach tocell-based”

thetapy for heart failre using a- vrahle 3: drmens;onal ﬁbroblast const1 uct (BDFC) matrix patch"',-‘ s
1mplanted on' the mfarcted heart Our data show that thrs BDFC matrix patch | 1mproves LV function’_

‘and’ myocaldral blood ﬂow while decreaslng remodelmg in acute ML Although these data are promrsmg, SR

the 1eal need is to develop a new treatment for chromc heart fa[lure, not acute ML This prOJECt develops_ L

anew treatment for chrontc heart fallure usmg the SDFC seeded With cardlac stem cells

.

Hypothesrs Use of a vrable 3 dunenslonal ﬁbroblast construct seeded wzth cardiac stem’ cells w;ll L.
" improve myocaidtal perfusion, reéverse maladaptrve LV rernodelrng, and 1mprove LV functron in clnoruc o
healt farlure after myocardral mfarctron _‘j ‘g, B T L R PR

- Lo S
R

Ob}ectrve 1) Deﬁne changes in myocardial blood flow, LV remodelmg and LV ﬁmction after 1mplantmg SRR

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx S
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' Objectlve 3) Isolate and characterue the plopextles of the newly fmmed myocytes by measuung myocyte :_ :

\

LV remodelmg in chromc heart fadure

shor tenmg the Ca+ transients in the tiansplanted caldlac stem ceil

PR
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Role of The Basal Gangha In Learnmg To Control Neuroprosthetlcs |

. The basal gangha arg'a ! set of forebram structures that are. known to be mvolved in both the contioi

- of movement 4ndin reinforcement driver Ieammg While ‘clegant work' has shown 51gnals in basal
ganglla that convey mfoxmamon abour rewatd, most of the neuronal activity . in basal gangha that is :'
_ observed during movement is laigely similar to neuronal act1v1ty that can be observed in motor cortical.

* areas. This has made i it difficult o discern the role of basal gangha in motoi leammg We have embarked
on a series of studies i in our laborat(ny on how the brain learns to contiol ‘neuroprosthétic systerhs,
*witha speaai emphasis on probmg the limit of the blams ablhty to adapt to novél control algorichms. -
'Literature oh basal ganglia anci motor learmng stiggest. that the basal ganglia l1kely will play a szgmﬁcant
* role in modifying sighal processmg within'the central nervous system enablmg ¢ontiol of these systems.
In’ the research plOpOSGd here, we \Vin record the actwn'y of neurons in thiee nuclm of the basal gangha, '

_ the putamen, globus palhdus pars. éxterna, and globus palhcius pats inferna, as an Animal 1earns to control

a neuroplosthettc systera from cortical signals. We expect that s1gnals within these strictures w1l[

: palallel Iearnmg curves; with act1v1ty in striatiim dev1at1ng ﬂom the r movement related 31gnais typmail

seen. Thfs is partlcularly the case smce our neuroprosthetlc tasks are pe1f01med Wlth no’ overt movement S

Our ove;all goal in thts 1esearch is to gam a mote: tho;ough undelstandmg of how the basal gangha
particlpate in reward dnven learmng We have postulated that the basal gangha acts asa system to a)

L

-
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the 3DFC pa-tcfl‘-'oi}ito'-t_}-ie'infér_cted myocardlum i_h-la'ré_.t n&c{dél‘ of- ChiOIllC he'aﬁt _fé_ilure'. .

- ‘Ob}ectwe 2) Determtne if seedmg the SDFC w1th calchac stem cells 1mp10ves LV functlon and decreases

",
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1dent1fy ancl b) arnplrﬁf patterns of eortrcal actrvrty that have beeome assoerated Wrrh rewards Tlus

.‘f‘hypothesrs is d1fﬁcult to’ evalrrate in:standard ‘movement tasks because _movernent, related srgnals-.f
c lormmte wrthrn tlrose parts of the basal ganglra whrch mterface to motor cortrcal areas. Our. specrﬁc o
' 'goal here is to, take advantage of our experrence in brain machrne 1nterface to requrre learnrng in motor, .~ .

L eorrex ‘that is 1ndependent of movement. Our hypothesrs is that srgnals in the putamen early in the

e process of learnrng will parallel the learmng ratlrer ‘than' the actual outpit of cortex that'is controllrng':::

“the prostherrc system Thrs contrasts with later in léarnmg, where the neuronal actrvrty in putamen’.

T parrrcularly wrll come to more closely resemble activity the cortrcal srgnals whrch are drrvrng the .. "

- .-:_'prosthetrc system. Thus, our ob)ectrve is to use thrs entirely novel learning envrronment asa probe for‘f

.:_'_‘neural processes whrch underlre rernforcement clrrven learmng

| ICTCBOOBOCCOCBBDTOBE. |

]ur—ChengHsreh, PhD o Umversrty of Arrzona .

Fuuctional Analyses of the Mammahan Harrless Protem

Award Amount FY09 $49 999'_. .

o Srnce the harrless gene (Hr) was. clonecl in 1996 the functrons of harrless protem have not and eannot _. -

©be pred1cted on the basrs of homology Tts amino acrd sequence is not related to any, known protein -

- __Wrtlr the exception ‘of six cysteme résidues ; in central region that have been proposed to form aDNA- -

brndmg zinc finger. The autosomal recessive gene Hr i 1esponsrble for the complete haulessness in:/
mice homozygous for thrs gene. In aclchtron to the skin disorders, the Hr mutant mice also clrsplayed

‘some defects in ncuronal morphology and inner ear. Despite the 1mportance of hairless function in - .

o the skin and bram very lrtrle is known about its bromedrcal propertiés such as DNA- l)rndrng cdpacity, -

" heteiodimeric par thers, phosphorylatron sites by target. kaiases, the target ligancls, etc. One of our =~ =

| 'rna)or drfﬁcultres in the field of Hr studies is the limited avarlabrlrty of sufficient quantmes - of this large, '
Alabrle protern Therefore, lrow to obtam the enough quantities of purrﬁed hauless protem becomes an

. urgent issue. Previous reportecl repressors such as N-CoR_ aind SMART inhibic their t target proteins,

'."_but we farled 0 observe their transrepressron for VDR Recently, we, found that the'1 25 (OH) 2D3-

' .VDRemeclratecl transactivation is strrl(mgly inhibited by coexpressron of Fat Hr COrEpIessor [0 mhrbrt S

| "_'f.'lL-VDR It is noted that Hr becomes the only found repressor of VDR acrron Vrtamrn D has been ' S
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| reported to be mvoived in the development of many d!SCaSCS mcludmg osteoporosrs, colon and breast, e
cancers. Tt ralses the questlons about how Hris mvolved m thlS 1,25(0H)2D3 s1gnahng tlansductton o
'If successfui the PI‘OJCCf wrl[ create a new cr1t1cai mass of mformatlon of how H1 t1ansp1esses its target g

genes and target protems.._ R

We have prevrous[y shown that Hr ﬁmctrons as a corepressor for vitamin D receptor (VDR) transactwataon-

“in COS- 7 cells and keratmocytes (Hsieh et a[., ]BC 278: 38665 74, 2003) Hr i interacts dlrectly and

, selectrvely w;th VDR as demonstlated at GST pull down assays, Purther like other nuclear transcrrption:
-, -factors, Hr contams a putative DNA—bmdmg zmc—ﬁnger miotif via- six conserved cysteme resrdues._"-" '
Based on these observatrons, an ‘attractive hypothes;s is- that Hr bmds dnectly to DNAand drsplaces<
o VDR from zts vrtamm D 1espon31ve element (VDRE) However, thele is as yet no evrdence that the
e __ Hr protem can bind to DNA The ﬁrst objeetwe in thls pro;ect isto determlne whether Hi brnds o S
) 'DNA 1nclud1ng ‘the well- characteuzed VDREs, thyrord hormone responsrve eiements (TRES) and -
_ anknown DNA motrfs We have been mterestec{ in studymg the. negatwe gene regulatfon mechamsm Ce
of VDR, Th}s Hr—medlated transreplesslon on VDR mechanism is importdat because of the w1de' ; R
) prevalence of I 25(OH)2D3—VDR actlon m many tissties’ and organs such asskin, i mtestlne, kldney,: G

"I-bram, heart, bone, etc. ]

KRR . e S N '_, -

Many protems mvolved in gene regulatlon have aﬂ been found to be phosphoprotems, mcludlng‘ ST
' thyrord hormone’ receptor, VDR, estrogen” receptm In the case of VDR; protem kinase C (PKC) R
PR phosphorylates VDR at. serme—Sl and slgnrﬁcantly reduced DNA—bmdmg 3ct1v1ty of VDR “while - g

B serme—208 is the 1 target 31te for cascin kinase 1T (CK—H) and ‘boosts VDR transactivation. Therefore R 7
con31der1ng the rmportant mﬂuence of phosphoryiatlon in Hz, - the second aim of the pro;ect isto. . T

. determine the phosphorylatlon sites of Hr, Our. rmmedlate plan includes ‘the purrﬁcatron of large

B quantities of homogeneous Hr protein for molecufar biological charactenzatlon and the identification - .

- of Hr phosphorylatlon sites. Thxs pro}ect is deslgned to prov1de 1ns:ght into the archltecture of Hr—;.'

e binding DNA and the functional relevance of Hr phosphorylatron sites, The goals, of this proposal are

Ll study Hr DNA bindmg capaaty and 2) 1dent1ﬁ/ Hr phosphorylatlon sites’ and examine theu .

- potennal functronal roles
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7 Leland S Hy, MD. T

]osephs Hosprtal
Awa_rd Arnount FY09 $49 500 |

R

Drstrngu:shmg Post—Treatment Radratlon Effects From Ghoma Recurrence Usmg Dynanuc cal

T

- i‘.: et R Susceptlblhty Contrast (DSC) MRI

A number of new. and exlstfng therapjes can help maxumze patrent survrval followmg rmtlai treatrnent
of hlgh giade gltomas Applylng the’ approprjate treafment ‘plan rehes on accurate chstmction between

7 tumor 1egrowth and post treatment changes. Accurate chagnosrs requues surgery since current 1magrng

gests, are nof sufﬁclent Hotwever, development of specrallzed imaging tests can vastiy lmprove accuracy

~and may help forgo the rieed for invasive procedurcs: Dynamlc Susceptrbrhty Contrast (DSC)-MRI‘._ -
Lisa speciahzed imaging test Whrch prov;des information about tissue biood How and can 1mprove nons -
‘invasive détection of tiumor growth: The prelrmmary resuls are very promlsmg but further work is -
needed The overarchlng goal of this pilot study is to establtsh DSC—MRI a$ a non- mvaSWe dlagnostic o

tool Which provrdes accurate treatment plannmg fm tumor patrents.‘ R

Present ev1dence suggests DSC MRI can explort the mherent drfferences between hlgh blood ﬂoW in

tumor growth and low blood flow i in post-treatment tissue to prov1de measurements whrch chstmgursh S
. the two entrties, however, the DSC-MRI measurements must first bé vahdated by dlrectly correlatmg. o
~with surgrcal tissue specimen. h:stopathology, which is the dragnostlc gold standard: This pilot study‘
sl first compare DSC—MRI measurements Wrth tissue specimen’ histopathologrc dragnosrs of tumor -~
giovvth or post- tréatment. change o establlsh asetof threshold DSC-MRI values 1o distmgursh the” -

WO chagnoses In addrtlon, the DSC MRI measurements wrli be compared w1th the amount. of blood' ‘-f} '

7 vesseIs hrstopathologrcaﬂy 1dent1ﬁed ﬁom the same ttssue specrrnens to provrde further vahdatron of v

thrs techmque L I

,;86:_‘.
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| _Mfin’aliﬁi Kala, PhD g . R PR Uk ]osephs Hospltal

Award Amount FY09 $50 000 e

Role of B Cells In Glatlramer Acetate Med1ated Suppressmn of Multlple Sclerosis

: Multipfe Scierosls (MS) is an autolmmune dlsease that affects the central nervous system (CNS) The'- |

- CNS consists of the brain, spinal cord, and the optic nerves, Sunoundmg and protecting the nerve
 fibers of the CNS is a fatty tissue called myelin, which helps nerve.fibers conduct electrical impulses -

Myelm notonly protects nerve ﬁbers, but makes theif job possible, Myehn is the target in an MS attack. .

 When myelm or the nerve fiber is destroyed or damaged the ability of the netves to conduct e[ectucal s
: 1mpulses to and from the brain is chsrupted and this produces the various symptoms of MS, In. MS, .
‘myelin can be lost in muinpfe arcas, leavmg scar tissuc called sclerosis in the brain or spmal cord. " .

7 These damaged arcas are a[so known as plaques or Iesmns Somenmes the nerve ﬁber 1£self is damaged"'"-,_k'

‘or bioken

B It has been estlmated that MS isa leadmg cause of dlsablht}r among young adults in North America ‘

and Europe, Approx;mately 400, 000 Americans have MS, and évery weck-about 200 people are newly". L

- d;agnosed World-wide, MS affects about'2.5 millios people Drugs: 1ecommended for its weatment-

" were des:gned to reduce aittoimmune responses. Some ‘of these theraples such as. mltoxantrone, o

corticosteroids and drugs in development like Fmgohmod arc based on generalized i 1mmunosupp1essmn DR

' Othe; therap;es meludmg cytokme based strategies and monoclonal antibodies to ‘various imfriune targets *~

.+ are more selective in theireffects. These treatments have. zmproved risk to benefit ratios over generahzed E
: Immunosuppiessant, but they are onfy partlaﬂy effective and still have 31gn1ﬁcant nsks All-of these - -
therapeutic strategies are incapable- of permanently stoppmg the immune attack on’ the CNS “that, "

characterizes MS. The only 1mmunotherapy for MS that is riot based on 1mmunosupp1es31on is

" Glatiramer Acetate (GA). GA (copolymer-1 or Copaxone) is a randomized copolymel that consists of . S
 4-amino acids: L- alanine, L-dysine, L—glutamlc acid and L—tyiosme GA slows the progression of

disability as well as the relapsc rae with few side effects. This makes GA a good candidate for our studics. -

S Our lab has shown that B Iymphocytes have'a role in suppression of MS by GA In this ploposal we _ :"i )
'~ will examine how GA can modulate B lymphocytes and thereby affect. the i immune system; Our studies

o will be carried out mmally in the motise ‘model of MS and if they are successfu I we will éxtend them "
" to'humans. Understandmg the mechanism of sticcessful drug therapy wﬂl be a major advance towards ‘.

o . developmg an effectlve therapy fom Multlple Sclerosxs

Annual economic cost of MS in the Umted States is applommate $28 b1H1on In Anzona anne theie :

L aredt ledst 6000 people suffe;mg from MS, and developmg or nnprovmg a successful the;apy WIH bei o

. an 1mmed1ate beneﬂt for them and their famlhes

.
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o w1dely recognlzed that abnormal brain development dunng the. critical peuods suchi as prenatal neonatal' ‘

: reduced level Like other orgaris in our hody, the development of brain is largely contlolled by (ransci rptron.: e

+ - will use genetically engmeered mice in. whrch Sox11 is removed from’ specific: nerve cells. Because miice

. Award Amount FY09 $50 000

Functron of Soxl 1 In Mammallan Cortlcal Development 2

'.a‘

The human bram has over 100 btl lion neurons and these neurons form specrﬁc connectrons. Tt is now

'-and adolescent stages, underlies the etrologies of many. mental dlsmders Aeeording to the Natlonal
Instztute of Mental Health; each year as. many as, 44 mrllron Amerlcans ‘meet criteria for s some mental |
- disorder, with 1oughly 12 million’ 1eport1ng symptoms SO Severe as:to caulse srgmﬁcant disabihty andi _
mtetference with everyday lrvmg “The economic cost of. mental disorders are estlmated at over $150_ L
- billion a year. Furthermore, mental dtsorders can also be fatal Each year more Amerlcans die from © |

‘ su1c1de than from homicide. Like the rest of the nation Arlzona faces the ever- mcreasmg challenge tof. L
develop new dlagnostrcs and therapeutrcs to treat patients w1th ‘variotis. mental disorders: However, in -
ordei to aecompltsh this goal it is 1mperat1ve to undeistand the l)zologlcal pathways and mechanlsms‘,: -
that COHtIOl normal b1a1n development and 1dent1f} gene mutations and: envnonmental factors thatf"-“'
cause rnental disordels In the past. twenty years, although research usmg genetrcally englneered mlce,j‘_ s
has s1gn1ﬁcantly 1mproved our- knowledge of developrnent and behavioral 1 neuroscience; we are jist 3 e
begmmng to havea: complehenszve undetstandmg of brain development and functron In older to reduce' B
" the burden of mental and behavroral CllSOi‘ClClS, our govemment needs to eontmue to 1nvest 1n_ Lo
fundamental reseatch 1n neuroserenee i L e R TR el

L

Our long—term goal is to undelstand the moleeular pathways and mechamsrns that control b1a1n_ﬁ"__[<:"'.'

development Dunng fewal development, all of our neural cells are denved ﬁom a specml t}’pe of cells” R
lled neural progenltor cells Neutal ptogemtor cells d1v1de and generate neurons, which then mlgrate R

to oceupy approprzate posmons in the bram and form the coueet connections Wrth othe1 neurons. '

Abnormal generation or migration of neurons leads to dysfunctton of the btazn In’ adult brams new"?. S "

: neurons are contlnuously generated in specrﬁc brain regions by neutal progemtor cells’ albelt at a much - L

fact01s, whrch ire proteins that serve as swrtches to tell cells What to do or what to become Our cential -
hypothesls is that the transcription’ fact01 SoxlI controls neutal progemtor cell prolrfetatlon and neuronal‘ '
+ migration durmg fetal development and in adult brains, Qur ob)ectrves are 1) to determine the function
of Sox11 in regulatmg neural p1ogenrt01 prolrferatlon and 2y to- determme the. funetion of Soxll m_
1egulatmg neutonal migrdtion. In ordei to demonstrate the function of Sox1i in bram development we ' L

and humans shzue similar blologlcal processes and developmental pathways, our Studles usmg m1ce will

. translate intoa bettes undelstandmg of human brain developrient. Moreover, our genetleally engmeered

".mice may serve as animal models for understandlng the causes of mental drsorders ‘We anticipate that -
the éxperiments plOpOSCCl here wﬂl not only provrde srgmﬁcant new 1ns1ghts into the spec1ﬁc mechanisms AR
.~ of brain development but may also lead to the identification of novel thelapeutlc targets. for combatmg‘ o
developmental and neurologieal dlsorders 1nclud1ng Sehlzophrema, depresslon, and mood disorders |

_l.
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Ka_thryn'Legie;&y-Ch'éJfam, PhD ‘_ B : . “ . Anzona State Universtty

Award Amount FYO9 $4’7 438 o

Molecular and Quantltatlve Genetlc Approaches to Understandfng Cluld Psychopathology

The Anzona Biosciences Roadmap emphastzes the need to stlengthen the medlcal teseatch base and :
build a critical mass of ﬁlms and jobs with mcteased collaboration among higher education, nonproﬁts, -
- and industry. This project outlines an innovative mterdlsctplmary collaboration between Arizona State

University and the Ttanslattonal Genomtcs Research: Inst1tute Speczﬁcally, we alm to elucidate the-‘ o

" role of specific functional genes in child psychopathology (i.e., anxiety, deptesslon, conduct dlsorder, B

“and’ attentlon deficit hype;acnwty dlsmdet) The need o undelstand genetic influences on mental‘ o

; health is underscozed by ﬁndmgs that 10- 15% of ehlldren exhtblt clmlcal of subclmlcal CllSOl‘ClClS, and
most adult dlsorders have roots in; childhood Y S L : S

‘ ’Mental diso1ders ate the leadmg cause of dlsablhty in’ the US and Canada (World Health Orgamzatlon, -

2004}, costing the US economy an estimated $105 billion dollars each year in lost ptoductmty (National - - .

' ,Mental Health Assoc1at10n, 2(}01) Anzona currently ranks 18¢h'in the country for employee poor ‘miental - |

health: days and 33rd in the country for overall health (Unlted Health Foundanon, 2007) 50 - L :

' psychopathology isa central issue to Attzona citizens and, the Anzona economy. Investmg in chlldren_ o

is an excellent way fo ensure that overall health increases and the dram on-the cconomy decxeases in

the future. Lastly, effective pharmacologlcal and behavioral prevention and intervention efforts require .

an undetstandlng of the role of genes and gene«enwronment inter play in ChilCl psychopathology

We propose 2 moleculat genet1c study of chtld psychopathology The pa1t1c1pants dre twin chlldren

" {many of whom have d1acrnoses of anxicty, depressmn conduct disorder or attention- deficit hyperactivity ©

 disorder), other blological siblings and biological mothers and fathers These families have already | been -
| extensively assessed with- chmcal interviews, hoxmonal measures;" and observational assessment of -
behavior and the home environment. In general, we believe that the identified candidare genes will,
convey general risk for greater that one disorder and be assoc1ated with intermediate. blologlcal and
behavioral factors. For examiple, we hypotheslze that genes that mﬂuence levels of the neurotransmirtes-

serotonin in'the brain will increase risk for anxiety and depression through their mﬂuence on chlld R
- temperament, aud1tory and tactile sensitivities, and stress hormone levels, Further, we hypothesme that -

- the role of these genes’ on child psychopathology wall depend on the famtly environment such as low .
soc;al class, negative parenting practices, and stressful life events. Genes are turned on and off dependmg -
'3on the context, §o models that allow for gene-enwronment intefplay best represent reality

C
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The 1mmune system is crrtlcal for the control of both mfeeuous agents and cancers HoweVer, thlS '
powerful systefi ‘also holds the- potenttal for unwanted 1eaet10ns agalnst normal self” targets (tlssues) B

Such untoward immunc reactions are - referred to as autoimmune reactions.. Unfortunately, asa whole,_."';
the ﬁequency of autoimmune discases’ has mereased shar ply in‘recent years. This ‘includes discases such- "~
7 as asthma, arthrrtls, and food allergies, to name a few. In Arlzona, the mcrclence of asthma exceeds the
natronal average and is 'on the increase. Fmther, w1th our aging populanon, dtseases like arthutls are

particularly relevant Cleaily, tlns trend is alarmzng and represents a serious. concern, The number of -
“individuals that are affected by atitoimmune disorders is expected to contmue to increase in the coming

*decades and répresent and ever-larger heal hs system burden. Therefore, it 1s 1rnperat1ve to, undetstand S

the mechamsms that contul)ute to the generatlon of autmmmunlty

A general feature of autoimmuine d1sease is uncontrollecl activation (or prrmmg) of the 1mmune system .

By agamst self ttssues Normally, several “checks-and- balances exist to prevent sueh aberrant actwatlon,
j:.‘ many of Whteh haye been charaeterized in detall Nonetheless, there is much that 1ema1ns to be learned' .

“-about the cellular pathways that regulate dctivation: Indeed; a protein called MARCHI was 1eeently e
1dentrﬁed that appears to play an unexpected fole:in controllmg the initiation of immune responses. |
MARCHI is explessecl ina subset of i 1mmune cells called antigen presentmg cells (APC) APC are-
crmcal f01 immune pnmmg, they have the umque capabilrty to activate T—cells In APC, MARCHT -

'. seems to drmlmsh the abxllty of APC to activate T—cells by causmg the selectrve destr uct1on of other_ .
protems Wlthln the cell that are’ necessary for T—eell aetlvatlon Thus, MARCHI is. posmoned to play =~

a substantlal tole in. the contro] of i immune prlmmg Ins splte of tlms, little is khown' 1egard1ng the molecular -~
cletalls of MARCHI function, We- Wlll explore this critical area and cllaractenze the cellular pathways '

utllized by MARCHI to tegulate the | Immune 1esponse In: turn, this knowledge will lllcely prove: useful L -

for the future clevelopment of strategfes destgned to treat immune dlsorders sueh as autormmumty
Om lab has a longstandlng mterest in. quallty eontrol pathways wtthtn cells Such pathways are essentral R
to all eells and can remove unwanted or defective protems MARCHl employs sueh pathways to Cause

“the. c;lesn uction of other cellular’ protems in APC thar are requlred for immune activation, though the: i
detalls of the mechanisms ernployed by MARCH1 to accompllsh this feat are. poorly unclerstood We S

" have applied many of the techniques and reagents already available in the lab to the study of MARCH1'

' an(l have generated excltmg prellmlnary data 1egarcl1ng the pathways involved i in MARCHl function.

We wil] extend our finding and test the hypotl1es1s that MARCH1 invokes ublqumn dependent cellular
pathways o negattvely regulate 'APC function. We will focus our analys1s on a known target molecule

" of MARCHI called CD86, an essential protein for T-cell activation. Usmg a variety of cell biological

techmques, we ‘will define the pathways employed by MARCHl to, target CD86 for destructron In -
addrtlon, we w1ll determrne the role of. these pathways in 1mmune prrming l)y APC Tlus pro;ect_‘,
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- immuiie priming, and it is fully anticipated that thts knowledge will ultlmately 1nform future studtes.' B
’_'des1gnecl to alter prtmlng for thetapeuttc beneﬁt " : I

T Anjan Mi_sra, PhD. . | o . . : St Josephs Hospital

o Mahgnant astrocytoma are lethal bzatn tumors accountmg for morc than 50% of all bram tumors .
" Survival has riot changed in 3 decades despite most aggressive therapy "These tumors come in'two gradés;

_many cancer types, but spec1aily in mahgnant brain tumors Witl'l protest outcome

. We hypothes}ze that PTPRD isa candtdate tumior suppressor gene and loss of it helps tumor 1mttatlon 'j' '
= -and/or progtessxon mamtenanee of mahgnant asttocytte tumors. ' L

o "‘The goals and ohjeettves of thls project are to mvesugate a) how frequently PRPRD is lost in mahgnant Bt
" brain tumors at protein level (as expected from preliminary data), b) whether higher grade malignang
-+~ brain tumors have a htgher frequency loss than the lower gtade tumors, <) ‘how loss of this protein’ < :

" affect tumor initiation, progression and behavior; and response. to therapy, d) what“are the normal . S

’ mechamsms of" PTPRD loss in human bratn tumors, and e) what are the pathways thatare modulated' L

- by this loss so that an intervention can be dirécred either dtrectly to PTPRD or to pathway(s) R
‘,mfluences Th;s mfmmatlon w1ll help us sttategtze dlagnostic and thetapeutic apphcattons of PTPRD s N
o .'loss ; ‘ e - ' S

‘x}exxx_z%xzexxxx;ez_@exxxzeze;exx}exXXXXXxxxxxxXXxxXxxxx}@é%xx-' LT

represents an essential step towatd understandmg the means by whtch MARCHI is able to affect
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Award Amount FY09: sso 000/’:
Exploitmg Receptor Tyrosme Phosphatases for Dtagnosm ancl Treatment
of Malzgnant Astrocytoma ' -

Anaplasttc Astrocytoma (AA grade 3) and Gltoblastoma Multlforme (GBM, gracle 4) GBM has .’ '
median survival of about one year and AA, about 3.5 years. Protein Tyrosme Phosphatase Reeeptor D, oo
(PTPRD) is lost in AA and GBM (41- 8{)% arid 65- 88%, respecttvely) and is associated with poor survival | oo

7 in GBM (n= 195). This suggests that loss.of this protein helps mahgnant astrocytoma tumors. Othet' LT
o gtoups 1eportecl that PTPRD is lost mﬁequently in other cancers {e.g., neuroblastoma, esophageal S

stomach and lung cancer). This mikes PTPRD an ideal target. for chagnostlc and therapeuttc use tn'_:
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r _'_:1f not most, épileptic | patients expericnce srgmﬁcant sleep problems Since vrrtually all eplleptrc patients’.

| '_:f ‘brain’s mternal master -clock respons:ble for 1egulat1ng these rhythms resrdes in the suprachrasmatrc
R nucleus- (SCN) whrch is part of the hypothalamus The major - goal of this project i to evaluate circadian’ -
o frh)rthm drsturbances inan ammal model of early—orrset eprlepsy (the eprleptrc Kcnal»null mutant mouse)

e in- the SCN There is growmg _eviderice; that SCN integrity is paramount to general health;-and its’
. importance is undefscored’ by the SCNs tole in regulatrng seizure actrvrty, contrrbutmg to sleep

L _We wrll determrne whether 1mpa1rment of normal cucadian rhythms in ouf mouse model is, assocrated '
. _-Wlth the post-natal development of epllepsy We hypothesrze that circadian rhythm expressron and’ phase L

et 'electrode. ardy recordrngs We hypothesrze that circadiait ﬁung patterns of SCN' neurons form Kenal- .

‘ - St ]osephs Hosprtal
'Award Amount FY09 $49 819 e

Eprlepsy Induced Impalrment of Clrcadian Rhythms

B ‘Eprlepsy is common neurolog1cal drsease and— ‘afﬂrcts I 2% of the general populatron The hlghes:: L
“incidence of epllepsy occurs in.very. young chlldren and elderly adults. I is well kriown that eprleptrc o
scizures can occur more commonly durmg sleep, and there is growing evidence mdrcatrng that many, -

Caré treated with’ antrconvulsant medrcatrons, it is unclear Whether such sleep dlsturbances result ftom
-~ the condition itself or ds a consequence of chromc treatiment with drugs Sleep problems arc often lmked
) abnormal cncadran rhythms (ie., dysfunctional day»nrght cyclmg) and it is well’ known thiat the .

‘ancl to determme the cellulau and molecular basis for thrs,dysfunctron by focusmg on assocrated changes

-+ disorders; obesity and overall neuropsychologrcal functlonlng leen ‘the Cpi(lemlc of sleep problems . -",
‘- and obesity. currentl)r faced by the general populatron in. Arrzorla and’ throughout the United States,:
o "\the results of the proposed stuclres may help expand our knowledge regardmg SCN function to awide -
S range of physrologrcal and neuroendocrme functrons :

The prmc1pal goal of the PlOJCCt is to determrne whether there are mtrms1e functronal abnormalrtres N
. of the suprachrasmatrc nucleus (SCN) of eplleptrc lmockout mice and to 1dent1fy the gene(s) responsrble
for abnormal citcadian functron “This. rescarch- study compuses “thiree specrﬁc aims: +In’ thie first aim,

) "-Tf_shrfts are altered after onset of spontancouss sefzures in, Kcna1~null eprleptrc mutant mice; and that prior -
e -'?'_to the onset of. spontaneous serzures, circadian rhythm expressron does not d1ffer bet\veen Kcnal—null
- ‘matant and wild- -type mice. In the second’ specific aim, we, will examine the crrcadlan ﬁtmg pattetns _
- of SCN' neurons in organotyprc slice cultures preparecl from Kcnal null mutant ‘mice Using maleis ,"* ':

5 null mutant mice are cither phasefshrfted orare rrregular ot shortened compared to ‘those of erd ~ype -
. "’Jmlce We further precllct that prior to the age  oF seizure onset cncadran firing patterns of SCN neurons .-
. from Kcnal -null mutant mice will resemble chose of erd type mlce Finally, i in the thrrd speciﬁc aim,
‘ ."-VWC erl determrne Whether crrcadian rhythm abnormalrtres in eprleptrc Kcnal null mrce are assocrated
Wrth drfferentral expression of clock gene protern products We: hypothesize thar SCN neurons will
E express abnormal circadian expressron patterns’ of clock genes'(e. g Perl, Pet2 and BMAL) in Kcnal— R
- '-'_“null mutant mice, and that prior to the onset of spontaneous recurrent seizures, cncadran expressron
N "-patterns of these clock genes b in Kcnal—null mutant mice, wrll resemble those of erd-type contiol mice,
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o

o Ovelall we hope to demonstrate that there are 1ntun31e abnormahues of clock gene expresswn SCN R

.. firing patterns and c1rcad1an phase sh1fts in epllepnc mlce, and that these ﬁndmg occur aﬁer the onset -
of the eplleptlc state. ' : ' ‘ o C
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Novel Use of a Natural Product for Acute Stroke Therapy

¢

Stroke is one of the leacllng causes of death and d[sabihty in the Umted States and m Auzona However - o

* - there is cuuently only one approved treatment, a clot-busting drug, i to. protect bram cells from, cleath

o durmg the time of a stroke. Other drugs have all failed for several reasons, First, the expetlmental :
. drugs that were tested were not well~character1zed or treated ;ust ong cause or pathway of brain cell .~
.":'death Second, the’ expertrnental models that were used cl1d not. fully 1ep1esent ‘the human stroke _
 condition. Our study is designed to overcome these - problems: Natural products isolated from med1c1nal o

~ plants have not previously been tested for stroke treatment but are attractive candldates for: testmg because o
_ they are made up of mulnple compounds that can act at multiple levels to’ plevent brain i 1n}ury
Turmeric, the ‘natural ‘product to be tested in this study, i3 wellacha1acterized andis knowi to affect
“multiple mﬂammatoxy pathways that i injure the brain-after stoke. -Also; the expenmental model of -

" stoke that will be used in this study is one that is recommended by natlonal advisory panels The

_‘ ,mflammatory pathways that i lnjure ¢he brain after stoke that we w;ll study mvolve the white blood
_.cells {neutrophils) and the cells that line the blood vessels (enclothehal cells). Dr.: ‘Ritter, the Prmc:pal ‘

Investlgator veas the first to discover that a tremendous amount of white blood cells stick to the blood * e o

‘vessels of the bram after a stroke. When this occurs, the Whtte bloocl cells 1elease an overabundance of

' toxic substances which damage the blood vessels and the brain tissie: Dr. Funk, the Co—InvestLgator B

was the first t discover that a wellfcha;actenzed tufmetic: clramatlcally reduced sevére joint damage
“in 1heumat01d arthritis by blockmg the damagzng effects of the white blood cells. These collaboratmg' "
inivestigators asked the question, Would this natural ptoduct also block the damagmg effects of the' -
- whirte blood cell after stroke’ Our project has l)een deslgned to answer thxs 1rnportant quesuon '

Yoo .

s The majox hypothe51s fo be tested is that a Well ehatacterizecl natural product, turmenc, lel 1ecluce :

brain damage after stroke,:and it will do so by affeetmg multlple mﬂammatoty pathways that mvoive R

- 'whlte blood cells (neunophl s) and blood vessels (endothella cells). The spectﬁc objectives of ¢ our study _

arc‘: 1) to determme the ability of a well—characterized turmenc extract to- pievent bram mjury ina anlmal A
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. cancer and the third Ieadlng cause of cancer death killing one in seventeen men  and ohe in-nineteen’;

i injury after StiOkC, and 3) to tdennfy mflammatory s1gnahng pathways at the neunophd/endothehai
mterface that ate taigeted and biocked by tulmerlc SRR e

o usmg a pharmaceutical approach gl

g _“Ma'r\elc Rornanowski, PhD E L Umvermty of Anzona
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model of SthkC that is relevant to the huma 3 condmon 2) to assess the ablhty of tu1menc to biock
neutrophﬂ adhesmn to. the blood vessel endothehai ce ls, an event that isa major contubutor to bram '

As strokes are. the thud ieadmg cause of death and majot cause e of disablhty tdenmﬁcatxon of a safe
and beneﬁcxal effect of tarmeric that could act in a novel way 'to limit braini injury in stloke could
have a’ major 1mpact on the healthand health care. costs “of the state of Auzona “This is patttculariy
true at a time when bahy boomers apptoach setirement and the 1 percentage of our populatlon over the " - .
age of 65, i.e. those mdnqduais at greatest risk of st1oke, is prOJected ) double Sttong pubhc mterest
©in botantcal supplement use is clearly supported by recéitt national health suwe)rs (CDC) This project” . -

w1ll aiso provide oppor tunities for the. Arizgnia Board of Regcnts to be at the forefront of a new business .
. model. that will allow for the development and conuneu:tahzatlon of complex natu1al ptoducts f01 stroke o

."..'.,
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Contrast Agent for Colonoscopy S ST
Desplte the steady dechne of its mc;dence late colmcctal cancer remams the thlrd most comrnon Y

_women in the United States. Most ca1c1nomas of the colon develop from preexastmg polyps Mechcal
p1act1ce ciemly demonstrates the 1rnpoztance of s screenmg foﬁowed by tesection of polyps, or polypectomy, o L
.and among currently recommended screening ‘methods, colonoscopy is constdered the most seénsitive. " o
Foliowmg polypectomy the mc1dence of coiorectal cancers-has beeni shown to it by half ot even more,
““However, small or difficult to 1clent1sz polyps could have been m;ssed only o prog1ess to invasive"
cancer in the remainlng half of pattents | : SR - :

Approxlmateiy 2750 Anzonans wd[ be d:agnosed w;th cancer of the coion ot recturn in: 2007 and 970
. will die-of this dtsease The 1nc1dence rate of. colorectal cancer drarnaucally increasés With age: The
UL S.-Cénsus Bureau ptojecuons mdtcate that between the years 2000 and 2030 the elderly populauon
of Aﬂzona wxll more than tnp[e, an exceptionai gtowth rate projected in only two other, Eess populous,

LI
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' '.'states Thls evofvmg deOgl&pth WIH reqmre accelerated development of hlghfy effectlve and accesslble A SRRE

'methods Of P1€V€HUV€ scxeenlng

: The overalf goa[ of this p[‘OJCCt is to develop a contrast agent that Wouid enhance exlstmg diagnostlc
techniques by marking arcas of precancerous changes, or adenomas, with highly visible luminescent -
 dyes. The proposed contrast agent will employ upconverting nanoparncles This class of optical matetials

. has only recently been contemplated for biomedical use, and i its diagnostic apphcatlon discussed heze ;

is.new and unique. The safety, chemical stability, and high contrast.associated with upconvertmg
o nanopartlcies are supeiior to many standard molecular probes or quantum dots. These silicaencapsulated -
- particles have no discernable color under amblent hght However, when exposed to invisible infrared -
. E_ 1Humination, they emit bnght colors. Targetmg precancelous changes wxll be posslble by mcludmg in -
. this deslgn hlghly sefectlve and robust molecules’ capabie of recognizing eatly markers of disease. When
) fully developed the ptoposed contrast agent will provtde functional enhancement of coionoscopy and

B .Othél‘ CndOSCOPIC tCChﬂIqUﬁS One Of thC H1ore CXCltll’lg pOSSIbllItiCS 18 itS USC 1n COi'lj unctton Wlfh the ’

B wneless endoscoplc capsufe technology Lecently approved by FDA for e‘(ammatlon of esophagus and

' “small intestine and- currently in development for imaging of the éntire gastromtestma[ track At the ..

-"successful completlon of this prOJect we Wlli seek fundlng from federal and comme1c1al sources, whlch

- ..Would allow for" contmumg 1esearch as part of the coion cancer preventlon prog1ams at the Anzona L

- Cancer Center o
L SRBRRRICRRIOIR I
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APOE ermc Peptlde asa Novel Therapy on Cogmtlon ina Transgenlc Mouse Model
'Multtple scleros;s (MS) isa clevastatmg dlsease that causes not only motor deﬁctts but cognitive ones

as well. MSisa [eadmg cause of disability in young adults, with most- people experiencing their first -
- symptom between the ages of 20 and40. Cogmtlve symptoms of MS are considéred the most deblhtatmg

i

B XXQXXXXXXXXXXéé@f2’%’.%i?"fxX}ZXXXXXXXXXXXXXXXXXXXXXX}@{%X}%%'-<--' '

-+ -and have the heawest 1mpact economlcaily and socially: Stud1es indicate and. our research ¢onfirms - R
- ‘that 40-70%. of patients with mu[tiple sclerosis (MS) exhibit mgmﬁcant cogmtlve impazrment Our
_studres found 4 strong assocmtlon between the development of cognitive problems and'a gene for ‘
o apohpoplotem E4 (APOE4) Our. studles fuirther indicated that a markedly dtsproportlonate percentage a
o of thé § young patients w1th cognlttve deﬁctts have the APOE4 gene. Apohpoprotems are 11p1d~bmd1ng
. p1ote1ns Wh1ch are necessary to promote repalt of 1n)ured neurons, cells of the bialn APOE 4, howevel,




L our goaf Amma[ modcls p10v1dc the best: methods of. detelmlmng the mechanlsms Expeumcntal"'

T knock—m) and. compare their cogmtlvc ﬁmctlon to mice with no1mal APOE after mducmg them with

:_.,__' - s iess efﬁment and mo;e hkely to be c eaved by enzyrnes tllan the other typcs Unc{elsta‘ndmg the roie :- S
e of APOE in MS and how the dlffcrent types of APOE i 1nteract Wlth the disease 1o affect cogmtion is© 0 .

- autmmmune encephalomyelms (EAE) is the best studies ammal rnodel for MS Mousc modeIs allow
L ‘:'us o use geneucaﬂy altered (transgemc) mice whlch have or do not have the gene of mtelest '

E We w1H t1se transgenic mlce whlch havc no APOE (A‘POE knockout) and. to have APOE 4 (APOE 4'.' |

.- EAE, the animal veision: ‘of MS: We will test them early in the couse, of the disease; as our MS stud1es = PR

o '(knockout) aﬂd iess efﬁcxent APOE 4

~of the role of APOE at thls eally stagc should result in chnacal triais des;gned to 1dent1{:y the dlseasc o
in the earliest stages enlargmg the therapeutlc wmdow in Whlch the dlsease can be acldressed and
e potennally revetsed, Dctermmmg the mechanisim and efﬁcacy of competitwe mhlbltlon using APOE

; '-._"mdlcatc that cogmtwe symptoms p1ecede motor :md rnay be the ﬁlSt mdlcatmn of d1sease

'T‘-"VWe WIH test thetr cogmtlve ﬁmcuon usmg a Water ‘maze and examme theu blam usmg spec1ai stamsf
.. for chemlcai and cellular changcs séen in the hippocampus, the memory reglon ‘of the b1am We w;li-_ Sl
also look fm eiectrophysmlogxc changes usmg a wll(}-studled synapuc model for mcmory '

) _‘;..ILFinaHy, we. w;il use APOE peptlde mlmeuc, a. pepndemsmall protcm fragment—whlch‘mzmms the..'. :_
o V-_therapcutlc effect of. APOE to determme 15 1t can ‘overcome the detumcntal cffccts of the absent s

:"-:j:_AUnderstanding the 1016 of APOE ‘on’ the MS mouse model WlHI provxde us w1th valuablc 1n51ght o
regardmg the mechamsms of the cognltlve declme in thc suscepmble MS populauon Identlﬁcat;on of -
. 'cogmtwe symptoms prior; to the onset of motor symptoms in the ammal model of MS and detelmmation -

© mimetic pepndes will prowde fmthm mSLght promote the rapid translation fo human erials, 3nd
g prornote furthei 1nvestxgat10ns 1nt0 compcmwe mhibitory theraples for thls devastatmg dlsease e

T e T e s o
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Identlﬁeatlon of the Acetylated Transcrlptlonal Proteome in Leukemla -

Cance; s’ the leaclmg cause of death in Arlzona chlldlen uncler the age of 15 and- leukemla ancl .
lymphoma are the first and third most prevalent ch[ldhoocl cancers in the state (Ameucan Caneer'

Soc1ery, Arizona Carncer Facts and Flgures, 2004 2005) In addition; the 1nc1clence of these cancers . L

- intredses with age, in adults, these’ cancers are most’ prevalent after the age of 60° (Leukerma and

| Lymphorna Soc1ety, http frwrw. leukemia—lymphoma orgl). Givén its smable communlty of retired- | L
S adults, its is not surprising that feukemia and lymphoma rank among the top’ 10 causes of cancer death I
S in Anzona as of 2004, A new class of anncancer drugs, hlstone deacetylase (HDAC) 1nhlbltOLS, has

~ shown promise in tleatmg these cancers These drugs inhibit enzymes that remove acetyl groups ﬁom . '

= proteins; The presence -of these groups can modulate the acrivity of p;otems thus protein’ acerylanon DR
+is considered an 1mportant 1egulato1 of cell function. HDAC 1nhih1t01s can indace either a halt' o~ o

growth of the death of cancer cells by mechanlsms thought to mvolve changes in gene expressmn

B Although they are sometimes effective in leukemla/lymphoma patients, it is difficult to predict who -

N “will benefit from these drugs. “This is partly dué to the lack of identified aeetylated protems known to .

~ be important for regulanon of leukemia/lymphoma cell growth Detection: of sueh proteins in cancer-. .-
~ cells could serve as an important PlCCllCthC tool. 1n addition, -cancers are most often ‘tréared with EE DI

L rnultlple drugs and i 1t is unclear whzch drugs Would Work best in combmation with HDCA mhlbxtors; o

- to_iricrease hoth the number of patzents who might benefit from these clrugs and the 1ate of pat:ent"l e

S ;'survival

_ ‘The hypothe31s of this plo;ect is that genes rapldly regulated hy the mlnbmon of HDAC aetmty Will-’f R
: ‘-'he bound and coregulated by proteins which are acetylated and thus targetecl by HDACS Protéins . L
" bind to genes by recogmtlon of specific DNA. sequiences. We propose that compiter- alded analy31s of .
- such sequences in the genes regulated by HDAC inhibitors Wlll reveal the enrichment of binding sites . -
, '.'-‘fcu proteins- potentially Legulated by acetylation The acetylatlon status of such proteins will be assessed |
. using new and powerful mass spectrometry méthods. The: ‘project has three aims: First, we will idennfy O
- the genes commonly 1e0ulated by HDAC inhibitots in five leukemta/lymphoma cell lines thatare = 7
. .""hkely to contnbute to regulation of cell gr owth and survwal Second we will analyze these genes for "~ .+
o - the - presénce of common binding sites for gene regulatory protems _Third; we will cletermme whlch'_ e o
- gene regulatory pmtems are acetylated in response ro drug treatment in leukeimia and lymphoma cells. S
o " The overall ObJCCtiVG of the proposed study is to 1dent1fy acetylated p1ote1ns cr1t1cal for mediatmg the o

A cleath of leukemia and lymphoma cell through regulation of gene expzesszon

- -VTllIS stucly wdl aciclless a. ma)or gap in our understandmg of acetylated gene 1egulatory plotems_. o

" important for contlollmg glowth and survwal in leukemia’ and lymphoma These proteins dre llkely' .
7 to be the’ rned:ato;s of druig action and’ the' resultmg halt of &ancer cell growth. The acerylatlon status - L
' fof these protems coulcl serve as potenttal dlagnostle tools to detelmme whether mdwtdual patients woulcl BT

_.",
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beneﬁt ﬁom treatment w1th HDAC mh;bltors The 1dentzty of these protems ‘couid aiso provzde mmght _A -
‘. linmo whxch other drugs mlght be used i in combmauon thh HDAC lnhlbltOL‘S to 1ncrease ‘thieir efﬁcacy

v and boost the rate’ of dlseaseﬂﬁee smvwal The umquc mteglated approach We pmpose could also be « .
o _apphed to other cancers in Which HDAC 1nh1b1tors show effectiveness ancl to other anti- cancer drugs T
= '"fwhlch work thlough changes in protem modlﬁcatlon ‘ ! T : :

S '.:‘-;_nmna State Umverslty,_‘_-'ﬂ- L
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; } in the Human Htppocampus ;

The pioblems poscd by Iilnesses affectmg memory, such as Alzhelmms dtsease, assume 1nc1eased B
T 1mp01tance as pcoplc Ilve iongei on’ average creatmg a growmg popufatlon that is susceptlble An
' ""-mablhty to. remember names ‘statements and mstructlons can be pamcuiarly deblhtatmg Undelstandmg_f‘ -
" how such Imgulstxc memories are stored in the blam is 4 key step toward: deveioplng betrer thelaples,‘ﬁ_ R

~but this 1s difficult to study 1n non—human ammal models of chsease because spoken abstract language

Sds not p1esent Although on- 1nvaswe measuzements, ilke blam 1maging and scaip eiectrical actlwty

o -'monltoung, prowde mfmmanon 3b0ut avelage act1v1ty m the human blam, these techmques lack the - i fi‘
o abihty to descrlbe exactly <which cells | in different brain, aueas are mvoived on the’ tImC-SC&lC of smgle e
: :".:eel[ actmty, which is the fundamental unit of mformauon representatlon in the bram LR

e

' . ‘Thts PIOJC‘Ct overcomes these hmitauons by measuung the act1v1ty of smgle neurons in the human b1am‘ T -

' -_“under exmaorclmary circumstances - - when' épilepsy patients require 1mpfantat10n ‘of electrodes: fOL;' e
" cliniical _monitoring, \Whtie the patlents are Implanted with electrodes, they can volunteer to pe1foun N
o ‘expemments where they arc asked to remiember spoken words and later recall them By measurlng the o
- activity, of slngie neurons near. the tip of.the elecnodes and conelatmg thfs acnvity with thie | patients o

recollectlons, we can detelmme Whlch bram a;eas and connectlons, or cucuits, between hram ce[ls are : L

"_'.-.'_-;cr1t1caf to conect xecoﬂectlon i ) s VAt '
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Srnce memory of spoken ianguage has never been studred in two biarn areds Where the electrodes ate

'piaced (hrppocampus and arnygda a) our mmal goals are to determine how rnernory for spakeni words -
in a'simple task is represented in these brain’ areas. The task performed by the subjects is simply to

remenmber Whether they have heard the Word befme or during the exper;ment. The spoken Words are

- played through headphones with dncferent amounts of delay between their first and second presentation, -
- and also spoken half the time in a different voice. Our hypothe31s is that both the amount of delay

“between presentations and whether the same or different voice is used will change the responses of
single neurons in the human hlppocampus and amygdala. This is based on the observation that both -
of these variables, delay and voice, affect the ability of normal subjects to accurately recall Whether

they have heard the word. before, as Well as many other observatlons showmg that the hlppocampus '

s 1nvolved m the recoliectlon of events and facts

,To test thrs hypothesrs, we. record the act1v1ty of smgie bram ceils near the tlpS of the 1mpianted
“electrodes as the patients perform this task. The average actrvrty, of rate'of ﬁung, will then be correIated
Wlth hoth the delay and volce, as Well as how Weil the patrents recall hearmg the wmds :

‘_The results of these experrments wrll prowde a basrc groundwork for unclerstandrng how mernory fot

‘ spoken Ianguage is represented in these brain’ areas, fac1htatmg further Work examrnmg memory for

. 'abrlt to target new therapies for memor disorders to artrcular ceﬂ es and braln dreas. The
. g p Y. P p

: demographrcs of the state. of Arizona make 1mprov1ng these therapres a partrcuiarly 1mportant zssue, .

' ~since farlures of memory (dementias) oceur, more frequently in the elderly

" more complex and abstract l1ngu1st1c structures such as sentences These 1esults will also expand our -~ B

Y




' cancers: In. fact leulcemlas are the Sth and 6th leaclmg cause of cancer deaths in men and” wornen,

rom
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j-_Acute myelo1d leukernra (AML) is the most commoll aclult Acute leukerma and one of the deadlrest :

._ 7‘ 'jr'_'respectlvely, and, AML is responsrble fot the ma)orlty of these deaths. Oveaall only 5-10% of AML -
By patients arc alive at 2 yeas. Unlike other leukermas and canicérs, AML thelapy has | not much rmproved
., over. the. last decades Therefore, new theraples are: u1gently Heeded ; to; tteat patients ~with AML!

' _,-;'—Cytarabme (a ehemotherapy ) is the’ most active chug used in ANIL and can cure a small fraction of o
. -AML paiients. However, many panents are'tesistant to Cytarabme basecl therapres, leadmg to madequate L
‘-: 'tleatment ‘of their AML, Itis not yet y unclerstood whlch are the genes that lead o Cytarabme fesistance. ...
L Idennﬂcanons of thesé genes ‘would increase.our understandmg and gu1cle the development of new i_?:_-.
and better therapres to, treat AML wrth Cytatal)me based thelaples RUREEIEY o ‘ SR

,Many of the genes that are mvolved m leukenna development ancl resrstance are kmases, a gtoup of' C
' enzymes that drive growth of leukerma cells. In. the ; past, researchers wete. only able to. analyzé one'or. ..

“atew smgle genes/kmases that they thought mlght have a role in Cytarabme resrstance  This is beeause i

. the technologies have not been’ available to test hundrecls of lcmases at the same time 1o see if they can

low down growth of leukemla cells A new drscovery that Was awatded the Nobel Prlze for Mecllcme :

~ now- makes it possrble to_use short stletches of RNA (base pairs srrrular to the DNA in cells) that can
.- be brought mto cells and - very selectlvely reduce the actvity of individual genes, Now hunclrecls of genes”. L
oy encl kinases can be studied at the sare time to 1clentrfy which-individual kinase plays a role in conferrlngl T

_.;,res1stance to Cytarabme in AML, D1scovery of these genes can he ut1lrzed to develop new therapres to -, o
= _1mprove 1esponse £o Cytarabme based thetapy and ultrmately increase suwwal for patients wrth AML T

'."_-We hypothesrze that certain, yet unknown lﬂnase genes have a functton 0 make AML cells resistant -

Lo, Cytarabme "This research proposes to mhrbit the function of several hunched kinases to test HEN
,'_l‘.'1nh1blt1ng the functron of ohe of those § genes. can reverse the resistance to Cytarablne We wrll take_ C ol
Cytarabine resistant leukemra cells and mcubare them with Cytarabme and short RNA pieces that mhrl;nt o

" the function of 2 smgle gene (lmock clown) Consequently, ifa gene p1ocluces Cytaral)me resrstance,

"inhlbmng its functton would increase- leukerma cell cleath “This ;mphes that cells have 1ega1ned thelr}' L B
' sensitivity to Cytatabme We erl do thls for ~600 ¢ genes, the. sO- ~called kinases. The genes that help.-- S

make cells the most sensmve to Cytatabrne wrll be testecl further. Tlns valrclanon step is 1mportant to
mcrease ou1 conﬁdence that those krnases are 1ndeecl the most rmpor tant ones, In acldmonal expeurnents,

- we erl then look at- the mechamsms of What happens o the protetns of those genes ancl assess the‘ o

”'-‘r‘actwrty ofthose proterns I EETREIP TR

'|‘." ‘ L - .

' Theapproach inthis pro;ect erl help to ﬁncl thelmportant kmase genes thatconfet res1stance to R
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Cytarabine in ANEL Once those genes have bccn 1dent1ﬁed new drugs and therapxes can be dcveloped '
against those genes/kmases and be combmed with Cytrarabine to immiprove treatments for patients with .
AML, | |

This project is important for Arlzona because it contributes to a new program that has started to -
improve leukemia treatment, care and research in Arizona. This project leverages the clinical expertise
of the applicant with the knowledge and resources at the institution where the rescarch will be conducted.
 The facility for the short RNA stretches to reduce the function of genes is onc of the few high-
throughput in a not-for proﬁt research instittte in the nation, There i is a unique opportunity for this
project to be successful and to ateract attention to Arizona as 2 new developing biomedical center.
: Furthelmore, the results gene1ated from this project will help develop new projects and allow investigators . -
to apply for national grant funding’increasing the competitiveness of Arizona in research and.

blotechnofogy With promismg new ﬁndmgs, new drugs can be developed hme in Arizona mvolvmg

new and star tfup biotech compames
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S TheodoreTrouard, PhD T e S UmverSIty ofAnzona D
el ) : 3 - AwardAmount FY09 $50 000 o

MRI MRS and Molecular Modehng of Three Dnnenslonal Cell Cultures

VDiffusmn—Welghted MRI(DWMRI) is a techmque that allows non- 1nvaslve measurements s of the -
- microscopic: miotion of water in hvmg tissue, Because the motion of water is sensitive to the locaif
- cellular envnonment DWMRI is being used to study a variety of diseases mcludmg stroke and ‘cancer.

Within minutes after a stroke has occuued the area of brain tissue affected by the stroke shows up o

very bright on 4 DWMRI i 1mage compared to. ncnrnai brain tissue, which allows physmians to

unamb1guously identify the tissue involved in the snoke More recently, DWMRI has also been used
- to monitor the ealy effects of chernotherapies in cancet. It has béen shown that the motion of water
- in tumors changes in response to successful therapy and that this change occurs prior | {0 ainy measurable
change in the size of the tmor. Although these obscrvations in stroke and cancer are clinically useful,
the underlying reason for the changes in water diffusion s still unknown. The more we know about '
. how water moves within tissue, the better we will be able to interpret resules from Ehe numerous

DWMRI exams bemg ea111ed out in stoke and cancer and the bettei we Wlll be able to treat these L

: dlseases

- The goal of thls pro;ect is to bette1 undelstand why the motion of watex, as measured by DWMRI :
B changes after stroke and successful cancer therapy. To begm to reach this goal, we will carry out MRI
- éxperiments on unique cell culture systems developed at the University of Arizona to study the motion -
of water in well defined and easdy controlied enviroriments. These experiments will allow us to make. .
- detailed measurements of water movement in normal cells, swelled cells, shrunken cells and ischemic
" (stroked) cells. We will also develop 1eahst1c mathematlcal models with which to describe water motion
in simple cell systems and predict the results of DWMRI expeuments The mathematical models will
allow us to determine which blophyslcal properties are important to water dzﬁ('umon and. whu:h are

B responslble f01 the changes obsewed in stroke and cancer the1apy S
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Pak Kinwong_','Ph.l):. ST SR “ I Unlver31ty ofAnzona- o
’ T : : AwardAmount FY09: $49, 999

Molecular Probe Biosensors for Rapid Seree'ni’ng of Photoprotective Co_m’pdut1ds"

: Cmrently, Arizona has among the highest 1nc1dence rate of skm cancer.in the world, so we are mterested

in agents that can suppress solar damage relevant to skin cancer. Out team, in collaboration with the”

Department of Pharmacology and Toxicology, are currently investigating natural and synthetic compounds
to serve as prototype photprotective agents. In order to perform a large-scale screemng of photoprotéctive
compounds, we plan to develop an autormated platfoun for high-throughput sereening of chemopreventive
" agents. The technological core of the rapid screening system is two molecular biosensors for rapid
detection of the cellular antioxidant response. In addition, a microfluidic piatfmm will be developed

to facilitate lirge- -scale screemng as the microfluidic system automates a large numbe1 of measurements .

' mmultaneously and the amount of 1eagents tequired is dramatleaﬂy reduced

The overal[ goal of the pro}ect is to develep a rapid sc1een1ng system for 1dent1fymg ehemopleventlve :
' compounds Chemopreventtve compounds often exert their effects by mducmg the expression. of

cytoprotective enzymes to defend cells from oxidant stress and reactive carcinogenic intermediates.
The expression of fman oprotective enzymes is re ulated by the NF—EZ-lelated factor 2 via antloxldant—
p Ly P ¥y g ¥

 tesponsive elements. Here, we plan to develop two molecular probe designs-and a microfluidic piatform -

for rapid detcction of the ARE-bound Nrf2 protein and Nrf2-mediated gene expression for tdennfymg

'potentlal chemopreventwe compounds The ‘molecular biosensors will form the technological core of

a high-throughput screening system. To evaluate the assays, human skin ‘cells are chosen as cell-based -
rnodel The development will lead to a rapid, quanmtatlve, sensmve, and spec;ﬁe se1een1ng system for
. 1ap1d identification of ehemopreventwe compounds. The system will provide an alternative for reducing -
“-animal usage in predicting the effects of chemopreventive compounds and elucidating their mechanisms -

- of action. The assays should also be generally apphcable to a wide range of toxicology studles, as they
‘are companble with vauous in vitro modeI ‘ :
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édiponec'tin oligomerization
: aging
AKT (prote;n kinase B)
aPKCE -
o synuclem
Alzheimer's disease
American Indl_ans-'-_
angiogenesis
o AnnexinIT
_ aortic aneurysm
AP-1 inhibition -
- apolipoprotein E4
Aurlcular—condylar Syndrome -
' arthritis, theumatoid -
* autoantibodies
" autoimmuneé disease
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' Barrett’s esophagus o
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fung

‘rhelansma’

-meningioma

. pancreatic
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. c-Fos Phosphorylation

MYC promoter
.CD44

‘ Chagés Disease
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_ chromosome 3q
chromo_some 20

- _. cinnatnic :ﬂdehyde :

- circadian thythms
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o cogmtwe performance
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cortlcal development
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9
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 curcumin -

cyclooxygenase—Z (COX 2) inhibitors .

cyclooxygenase-z (COX-2) promoters

Cytochrome c Omdase I(CcOh) |

dendrlnc cells

‘depression

deoxychohc acid -

diabetes

. diabemc kldney disease . .

_ diagnostic '

) D} 1 protein
©  dopamine
qus‘pohilié

drugs:
antlcancer ’
cell motility inhibitor

" elF3f gene
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: embryomc stem cell regulatlon

" endocytosis
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endoscope, ultra miniature

. epilepsy B
~‘erythromycin

estrogen
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febrile seizures’
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' folate

' Fra_gilé«X" syndrome’”
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- GABAc receptor '
- gastric acids
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glutamate . ~
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heart rate vanablhty (HRV)‘

hfstone deacetylase (HDAC) inhibitors’
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- HuR protein
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. imaging . '
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mammography'_ ‘

~.MARCH1
L maésage therapy
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~ “mental retardatlon

' metabohc syndrome ’

me Eas tasis

MHC class T molecules -

mxcroelectrode: o

.~ microsaccade

o MOtor learnmg-
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'MRI, diffusion weighted
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‘ . necrosis
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_neurodegeneration.
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