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Highlights of NCI’'s Recent Progress in
Pancreatic Cancer

Approach

A retrospective analysis performed in
2010 addressed measures of progress
such as trends in numbers of NCl-funded
pancreatic cancer research projects,
publications, initiatives, and clinical trials.

Background

In 2000, the National Cancer Institute
(NCI) convened the Pancreatic Cancer
Progress Review Group (PRG) to review
the pancreatic cancer research field and
make recommendations concerning the
most urgent needs and promising
directions for future NCI investment. The
PRG’s report, Pancreatic Cancer: An
Agenda for Action provided priority
recommendations in six major areas:

® Health of the Field and Overarching
Issues

® Tumor Biology

® Risk, Prevention, Screening, and
Diagnosis

® Therapy

® Health Services Research

® Scientific Toolkit.

In 2007, a Clinical Trials Planning Meeting
on Pancreas Cancer Treatment was
convened to discuss the integration of
basic and clinical knowledge in design of
clinical trials in pancreatic
adenocarcinoma.

A Consensus Report of the meeting
published in November 2009 provided
recommendations in the following
emphasis areas:

® New Targets for Drug Development
®  Utility of Preclinical Models

® Future Clinical Trials

® Establishment of Biorepositories

® Development of Biomarkers.

NCI’s efforts in pancreatic cancer research have increased our
understanding of the biological basis for pancreatic cancer,
developed potential means to reduce morbidity and mortality
associated with the disease, and expanded pancreatic cancer
research capacity. The following are some research highlights in
the five key priority areas identified by the PRG.

Tumor Biology

Research on the tumor biology of pancreatic cancer has
increased understanding of factors critical to key steps in the
progression of pancreatic cancers. For example, researchers
have demonstrated that:

® The transcription factors FOXA1 and FOXA2 are both
necessary and sufficient for epithelial-to-mesenchymal
transition during pancreatic adenocarcinoma progression.

® High levels of cathepsins produced by macrophages in the
tumor microenvironment of pancreatic islet cancers are
critical for promoting tumor growth, angiogenesis, and
invasion in vivo in mouse models.

Risk, Prevention, Screening, and Diagnosis

Results of NCl-sponsored research related to the risk,
prevention, screening, and diagnosis of pancreatic cancer have
identified potential markers associated with pancreatic cancer
risk as well as potential diagnostic markers. For example:

® Large pooled studies suggest that high blood levels of 25-
hydroxy-vitamin D are associated with increased risk of
developing pancreatic cancer.

® An assay that measures specific microRNAs circulating in
the blood was found to detect pancreatic cancer with 64
percent sensitivity and 89 percent specificity.

Therapy

NCI-sponsored research on therapy for pancreatic cancer has
investigated optimal timing, delivery, and drug combinations that
may improve the treatment of pancreatic cancer. Investigators
have found that:

® The combination of tigatuzumab and gemcitabine resulted in
decreased numbers of pancreatic cancer stem cells and
longer-term remission when compared with gemcitabine
alone.

® The delivery and efficacy of chemotherapeutic agents in
pancreatic ductal adenocarcinoma could be improved by
coadministration of a drug that depletes tumor-associated
stromal tissue by inhibition of the Hedgehog cellular
signaling pathway.

v
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Health Services Research

Health services research related to pancreatic cancer evaluated factors associated with failure to offer surgery
in early stages of cancer and found that:

® Nearly 4 in 10 patients with stage | pancreatic cancer were not offered the option of surgery, despite its
demonstrable survival benefit.

Scientific Toolkit

NCI-supported researchers expanded the scientific toolkit for pancreatic cancer by developing new imaging
compounds that will allow for detection of small tumors and metastases. These compounds include:

®* A molecular imaging nanoparticle that binds to a receptor on the surface of pancreatic cancer cells and
selectively localizes to pancreatic cancer lesions and metastases as small as 1 millimeter in diameter in
mouse models

* A new fluorescent imaging compound that has allowed detection of very small metastases in mice.

NCI’s Investment in Pancreatic Cancer Research

Advances in pancreatic cancer research were supported by NCI’s increased investment in fostering a growing
pancreatic cancer research community and in addressing the priority areas recommended by the PRG. An
analysis of NCI’s nine-year progress in pancreatic cancer research found that:

* After PRG recommendations were issued in 2001, NCI’s investment in pancreatic cancer research
increased by 311 percent, from $21.8 million in 2001 to $89.7 million in 2009. In comparison, the total NCI
budget increased by 32 percent during this period.

® The number of investigators with NCI-funded RO1 grants increased by 209 percent between FY2000 and
FY2009.

% Increase From

% Increase From .
Previous Year

NCI Investment for

Fiscal Pancreatic Cancer Preyious Year Total NCI Budget (cumulative %
Year (FY) ($M) (cumulative % increase ($M) increase since 2001
since 2001 PRG report)
2000 20.0 16 (N/A) 3,311 15 (N/A)
2001 21.8 9 (N/A) 3,754 14 (N/A)
2002 33.1 51 (51) 4,177 11 (1)
2003 42.3 28 (94) 4,592 10 (22)
2004 52.7 25 (141) 4,724 3 (26)
2005 66.7 27 (206) 4,795 2 (28)
2006 74.2 11 (240) 4,747 -1 (26)
2007 73.3 -10 (236) 4,792 1 (28)
2008 87.3 19 (300) 4,827 1 (29)
2009 89.7 3 (311) 4,967 3 (32)

Progress was also made in the following overarching areas:

® The number of NCI-sponsored research projects at least 25 percent relevant to pancreatic cancer
increased from 85 projects in FY2000 to 319 projects in FY2009, a 275 percent increase.

® The number of NClI-supported training projects relevant to pancreatic cancer research increased from 23
with funding of approximately $2.2 million in FY2005 to 43 with funding of approximately $4.9 million in
FY2009. In addition, in FY2009 11 intramural trainees were supported with approximately $337,141 in
salary support.

®  The number of pancreatic-relevant scientific articles acknowledging NCI support increased from 126 in
2000 to 422 in 2009, a 235 percent increase.

® The number of pancreatic cancer research projects grew substantially in all of the PRG priority areas and
Clinical Trials Planning Meeting emphasis areas, particularly in the areas of health services research and
establishment of biorepositories.
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Research Projects Addressing Priority Areas Defined by the Pancreatic Cancer
PRG Increased Between FY2000 and FY2009

Research Projects Addressing Emphasis Areas Defined by the Clinical Trials Planning Meeting on
Pancreas Cancer Treatment Increased Between FY2007 and FY2009

vi
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Clinical Trials

In July FY2010, 58 NCI-sponsored clinical trials relevant to pancreatic cancer were actively recruiting patients,
including 14 Phase | trials, 5 Phase /Il trials, 16 Phase Il trials, and 1 Phase lll trial. The majority of these trials
were investigating treatments for pancreatic cancer.

Specialized Programs of Research Excellence (SPOREs)

NCI currently supports three specialized and one exploratory SPORE in pancreatic cancer and two
gastrointestinal cancer SPOREs with pancreatic cancer components.

Pilot Studies in Pancreatic Cancer

The Pilot Studies in Pancreatic Cancer initiative promotes innovative multidisciplinary research to better
understand the biology, etiology, detection, prevention, and treatment of pancreatic cancer. The projects
funded under this initiative cover a variety of areas, including tumor biology, risk, prevention, screening,

diagnosis, and targeted therapies.

Pancreatic Cancer Cohort Consortium

The Pancreatic Cancer Cohort Consortium is an intramural-extramural consortium that has pooled data and
specimens for PanScan genome-wide association studies as well as for several major reports characterizing
the effects of genetic, environmental, and behavioral risk factors for pancreatic cancer incidence and
prognosis.

ARRA Funding

In FY2009, $10.7 million of the American Reinvestment and Recovery Act (ARRA) funds distributed by NCI to
the extramural program were relevant to pancreatic cancer, and 37 projects with at least 25 percent relevance
to pancreatic cancer were supported. These projects cover all of the PRG priority areas, with the exception of
health services research, with the largest number of projects in the area of therapy. Four of the five emphasis
areas of the Clinical Trials Planning Meeting were also covered, with the majority of the projects related to new
targets for drug treatment.

vii
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THE PANCREATIC CANCER BURDEN

Although pancreatic cancer accounts for only 3 percent of all new cancer cases in the United
States, it is the fourth leading cause of cancer death among both males and females. In 2010, an
estimated 43,140 individuals will be diagnosed with pancreatic cancer and an estimated 36,800
deaths will occur as a result of this disease.' The total numbers of pancreatic cancer cases and
deaths have increased each year since 2004 (Figure 1).

45,000

43,000 —
41,000 e
/

[72]

S 39,000

2 7

o 37,000 / /

L

S

<]

_g 33,000 B

> 31,000
29,000 Estimated Cases
27,000 Estimated Deaths —
25,000

2004 2005 2006 2007 2008 2009 2010

Calendar Year

Figure 1. Estimated New Cases and Deaths for Pancreatic Cancer by Year, 2004-2010*
Source: American Cancer Society: Cancer Facts and Figures 2004-2010
Available at: http.//www.cancer.org

Pancreatic Cancer Incidence Rates

Overall pancreatic cancer incidence rates have not changed dramatically over the past 25 years
(Figure 2). Rates have declined slightly for blacks, although this population continues to exhibit a
higher incidence rate than whites, Hispanics, Asians/Pacific Islanders, and American
Indian/Alaska Natives. Note that incidence rates are only available for Hispanics and
Asians/Pacific Islanders from 1992 onward. The fluctuation observed in incidence rates for
American Indian/Alaska Natives is most likely due to low sample numbers; in fact, low rates of
the disease in this population precluded accurate estimates of incidence prior to 1995. As shown
in Figure 3, pancreatic cancer incidence rates are higher among males for both blacks and whites.
The cause(s) of this gender disparity is not yet understood.

! American Cancer Society. Cancer facts & figures 2010. Atlanta: American Cancer Society; 2010. Available at:
http://www.cancer.org/Research/CancerFactsFigures/CancerFactsFigures/cancer-facts-and-figures-2010

2 Beginning in 2007, estimated new cancer cases were computed using a new model that includes use of data from a
much larger percentage of the U.S. population, allowance for geographical variation in cancer incidence, adjustment for
delays in reporting, and the inclusion of many sociodemographic, medical facility, lifestyle, and cancer screening
behavior variables (see CA Cancer J Clin. 2007 Jan-Feb;57(1):30-42). The new method predicted an 8.9 percent
higher number of estimated cases compared with the old method that was used for years prior to 2007.

1
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Figure 2. Incidence Rate Trends for Pancreatic Cancer by Racial/Ethnic Group, 1982-2007
Source: NCI’s Surveillance, Epidemiology, and End Results (SEER) Program
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Pancreatic Cancer Mortality Rates

Overall mortality rates for pancreatic cancer have been relatively stable over the past 25 years
(Figure 4). Note that mortality data are only available for Hispanics, Asians/Pacific Islanders, and
American Indians/Alaska Natives from 1992 onward. Pancreatic cancer survival is poor
compared with nearly all other types of cancer—only about 6 percent of patients live more than 5
years after diagnosis. Delayed diagnosis is one factor that may contribute to poor survival.
Pancreatic cancer is difficult to detect in its early stages and is seldom diagnosed before it has
spread extensively. As shown in Figure 5, pancreatic cancer mortality rates are higher for black
males than for black females and also higher for white males than for white females.
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Figure 4. Mortality Rate Trends for Pancreatic Cancer, 1982-2007
Source: NCI’s SEER Program
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NCI PLANNING FOR PANCREATIC CANCER RESEARCH

Pancreatic Cancer Progress Review Group

In 2000, the National Cancer Institute convened a multidisciplinary committee of scientists,
clinicians, and advocates—the Pancreatic Cancer Progress Review Group—to review the
pancreatic cancer research field and make recommendations about the most urgent needs and
promising directions for future investment. The PRG report, Pancreatic Cancer: An Agenda for
Action,” was issued in 2001. Table 1 lists priority areas and recommendations identified in the
report.

Table 1. Pancreatic Cancer Progress Review Group Priority Areas and Recommendations

PRG Priority Area PRG Recommendations
Health of the Field * Develop expanded training and career development efforts.
and Overarching * Create an interdisciplinary coordinating mechanism.
Issues * Establish centers of excellence.

* Understand the normal biology of the pancreas.

* FElucidate the development of pancreatic adenocarcinoma.

Tumor Biology * Study the natural history of stroma and desmoplasia.

* Study host-tumor interactions and develop related therapeutic strategies.
* Resources: Specimen banks and experimental model systems.

¢ Identify genetic and environmental factors that contribute to disease
development.

¢ Develop approaches for prevention in high-risk cohorts.

* Develop early detection methods.

* Resources: New and expanded registries, specimen banks, large cohort
consortia, education for providers and investigators about risk assessment,
Web-based imaging library, technology centers for assessing gene and protein
expression, and animal models.

Risk, Prevention,
Screening, and
Diagnosis

¢ Facilitate discovery and development of targeted therapeutics.

* Discover techniques to assess targeted therapeutics.

* Conduct research on the supportive care of patients.

* Resources: Investigator access to targeted therapeutic agents for research,
molecular target assessment infrastructure, and multidisciplinary clinical trial
infrastructure.

Therapy

* Identify effective forms of provider/patient communication.

* Study message effectiveness in patient decision making.

Health Services * Study requirements and costs of multidisciplinary clinical trials.
Research * Evaluate current practices in diagnosis and care.

* Resources: Survivorship registry, Web-based repository, models, and
education and communication tools.

* Establish a specimen resource (normal and cancerous samples).

* Develop a database of biological profiles of normal and neoplastic cells.
* Develop new biological sampling techniques.

* Capture knowledge of relevant molecular pathways.

* Develop gene-based model systems.

* Improve imaging systems.

Scientific Toolkit

3 Available at http://planning.cancer.gov/library/2001pancreatic.pdf.
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In 2007, a portfolio analysis of NCI-funded research entitled Pancreatic Cancer: Six Years of
Research Progress® was conducted to track progress related to priority areas and
recommendations of the PRG between fiscal years 2000 and 2006.

Clinical Trials Planning Meeting on Pancreas Cancer Treatment

In 2007, a Clinical Trials Planning Meeting on Pancreas Cancer Treatment was convened by the
NCI Gastrointestinal Cancer Steering Committee to discuss the integration of basic and clinical
knowledge in design of clinical trials in pancreatic adenocarcinoma. Participants included
clinical, translational, and basic science investigators in pancreatic cancer, as well as
representatives from the patient advocacy community, the pharmaceutical industry, and
government agencies. The major focus of the meeting was to define the direction for clinical trial
investigation for treatment of pancreatic cancer over the next 3 to 5 years. A Consensus Report of
the Meeting was published in November 2009° and recommendations resulting from the meeting
are summarized in Table 2.

Table 2. Recommendations From the Clinical Trials Planning Meeting on Pancreas Cancer
Treatment

Emphasis Area Recommendations

* Enhance research on the identification and validation of relevant targets and

New Targets for Drug molecular pathways.

Development * Establish high-throughput assays.
* Support and expand research on preclinical models.
Utility of Preclinical * FElucidate the relative strengths of primary tumor xenografts and genetically
Models engineered mouse models.

* Make model systems freely available to investigators.

* Perform well-designed Phase II studies to help define strategies likely to
succeed in a Phase III setting.

* Adopt consistent entry and evaluation criteria for Phase II trials.

¢ Conduct high-priority Phase III trials as intergroup trials and include
scientifically appropriate biorepositories.

* Conduct trials on rational combinations of targeted agents and develop
predictive biomarkers to assist in patient selection.

¢ Explore use of immune therapies, particularly among those with earlier stage
disease.

¢ Share trial outcomes, including those of trials with negative results.

Future Clinical Trials

¢ Establish infrastructure to facilitate biorepository development.

Establishment of * Include biorepositories as part of all randomized and selected single-arm
Biorepositories studies.
* Mandate and support access to and sharing of existing biorepositories.
Development of * Test biomarkers in animal models.
Biomarkers * Integrate prospective biomarker evaluation into clinical trials.

4 Available at http://planning.cancer.gov/library/2001pancreatic.pdf.
3 Philip PA, Mooney M, Jaffe D, Eckhardt G, et al. Consensus report of the National Cancer Institute Clinical Trials

Planning Meeting on Pancreas Cancer Treatment. J Clin Oncol. 2009 Nov 20;27(33):5660-9.
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Although the focus of the Clinical Trials Planning Meeting was somewhat different from that of
the earlier PRG, many of the topics discussed and recommendations issued by the two groups
were similar. PRG recommendations with significant similarity to Planning Meeting emphasis

areas are shown in Table 3.

Table 3. Planning Meeting Emphasis Areas and PRG Recommendations

Planning Meeting Emphasis
Areas

PRG Priority Areas/Recommendations

New Targets for Drug
Development

Therapy
Facilitate discovery and development of targeted therapeutics.

Utility of Preclinical Models

Tumor Biology
Resource: Develop experimental model systems.

Risk, Prevention, Screening, and Diagnosis
Resource: Develop animal models.

Scientific Toolkit
Resource: Develop gene-based model systems.

Future Clinical Trials

Therapy
Resource: Develop infrastructure for multidisciplinary clinical
trials.

Health Services Research
Resource: Identify manpower requirements and costs of trials.

Establishment of Biorepositories

Tumor Biology
Resource: Create specimen banks.

Risk, Prevention, Screening, and Diagnosis
Resource: Develop specimen banks.

Scientific Toolkit
Establish a specimen resource.

Development of Biomarkers

Risk, Prevention, Screening, and Diagnosis
Develop early detection methods.

Therapy
Resource: Develop molecular target assessment infrastructure.

6
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NCI’s INVESTMENT IN PANCREATIC CANCER RESEARCH

This section describes NCI’s progress in addressing recommendations in each of the six priority
areas identified in the Pancreatic Cancer PRG report, provides information about recent funding
relevant to the recommendations resulting from the Clinical Trials Planning Meeting on Pancreas
Cancer Treatment, and summarizes pancreatic-cancer-relevant funding provided through the
American Recovery and Reinvestment Act (ARRA) of 2009.

Health of the Field and Overarching Issues

NCI Funding for Pancreatic Cancer Research

NCI has substantially increased its funding for pancreatic cancer research since the PRG
recommendations were issued in 2001. Between FY2001 and FY2009, NCI’s investment in
pancreatic cancer research increased by 311 percent, from $21.8 million to $89.7 million. NCI’s
investment in research relevant to pancreatic cancer between FY2000 and FY2009 is summarized
in Figure 6. These values reflect NCI’s total intramural and extramural support for pancreatic
cancer research.®” A comparison between NCI’s pancreatic cancer investment and its total budget
for these years is provided in Table 4. Since 2001 (the year in which the PRG report was
published), the cumulative percentage increase in funding has grown at a much faster rate for
pancreatic cancer than for the overall NCI budget.

100
90
80
70
60
50
40
30
20
10

0

g7.3 897

Millions of Dollars

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Fiscal Year

Figure 6. Trends in NCI Funding for Pancreatic Cancer, FY2000-FY2009

6 As reported by the NCI Office of Budget and Finance.
7 Unless otherwise noted, data for FY2009 do not include projects funded through ARRA.
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Table 4. NCI's Pancreatic Cancer Research Funding, FY2000-FY2009

Percent Increase . Percent .
Total NCI in Pancreatic Clll:u_l]atw? v Total Increase in ICufnulat.w%oé)l

Fiscal | Investment for Cancer crease in NCI NCI Budget nerease m AN

) o ) Pancreatic Cancer © Budget Since
Year Pancreatic Investment From . Budget From

Cancer ($M) Previous Year Investment Since ($1\7[) Previous 2001 PRG
2001 PRG Report Year Report

2000 20.0 16 N/A 3,311 15 N/A
2001 21.8 9 N/A 3,754 14 N/A
2002 33.1 51 51 4,177 11 11
2003 423 28 94 4,592 10 22
2004 52.7 25 141 4,724 3 26
2005 66.7 27 206 4,795 2 28
2006 74.2 11 240 4,747 -1 26
2007 73.3 -10 236 4,792 1 28
2008 87.3 19 300 4,827 1 29
2009 89.7 3 311 4,967 3 32

The majority of NCI funding for pancreatic cancer research projects is within the extramural
research program. The scientific content of extramural projects funded in FY2007 through
FY2009 is shown in Figure 7," categorized according to the seven areas of scientific interest
represented in the Common Scientific Outline (CSO). For each of these years, the largest portion
of extramural spending was in the Treatment category, with funding levels of $25.7 million, $27.8
million, and $29.3 million in FY2007, FY2008, and FY2009, respectively. Between FY2007 and
FY2009, the largest increase in investment (79%) was in the area of Early Detection, Diagnosis,
and Prognosis.

Pancreatic-Cancer-Focused Research Projects and Trials

Research Projects

Between FY2000 and FY2009, the number of NCI-sponsored research projects at least 25 percent
relevant’ to pancreatic cancer has steadily increased from 85 projects in FY2000 to 319 projects
in FY2009 (Figure 8)." This represents an increase of 275 percent over the past 9 years.

8 Dollars associated with each funded project are prorated by estimated pancreatic cancer relevance and this amount is
distributed in a weighted fashion among applicable CSO research categories. Pancreatic cancer research projects are
included regardless of percent relevance to pancreatic cancer. Training grants and projects not assigned to CSO
categories are not included.

? NCI grants are indexed for a variety of research categories and organ sites. Each category is assigned a “percent
relevance” based on the portion of the grant relevant to the category that is used to prorate the total amount of the grant.
Percent relevance values are assigned by professional staff based on review of complete grant applications. A grant
may be 100 percent relevant to multiple categories and the sum of the percent relevance assignments of a grant may
exceed 100 percent.

1% Extramural projects included in this graph are limited to those with 25 percent or greater relevance to pancreatic
cancer, with the exception of training grants, which are not assigned percent relevance. All intramural projects relevant
to pancreatic cancer for FY2000-FY2006 are included. FY2007-FY2009 intramural projects included are limited to
those with 25 percent or greater relevance to pancreatic cancer. Intramural support for training is not included in these
figures.



Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

90 = Biology
H Etiology

4
8
8 Early Detection, Diagnosis, &
%5 Prognosis
7]
=
2 H Treatment
=

E Cancer Control, Survivorship,
& Outcomes

Scientific Model Systems

2007 2008 2009

Fiscal Year

Figure 7. Dollar Estimates for Extramural Research in Pancreatic Cancer by Scientific Area,
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Figure 8. Total Number of NCI-Sponsored Research Projects Relevant to Pancreatic Cancer,
FY2000-FY2009

The funded portfolio of pancreatic cancer research projects was classified according to the six
main PRG priority areas (Figure 9) and the specific recommendations in each priority area to
which they are relevant (Figures 16-20). Many projects address more than one PRG priority area
or specific recommendation. Between FY2000 and FY2009, the number of projects coded to each
PRG priority area increased by more than twofold. In FY2009, the largest number of projects was
coded as being relevant to tumor biology. As in FY2000, the category with the smallest number
of projects in FY2009 was Health Services Research.
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Figure 9. Pancreatic Cancer Research by PRG Category, FY2000-FY2009

Clinical Trials

In July FY2010, 58 NCI-sponsored clinical trials relevant to pancreatic cancer were actively
accruing patients. As shown in Figure 10, these included 14 Phase I trials, 5 Phase I/1I trials, 16
Phase 11 trials, and 1 Phase III trial."

/Phase |

No phase
specified

2

—_Phase I/l

Phase lll

\ Phase Il

Figure 10. NCI-Sponsored Clinical Trials Related to Pancreatic Cancer by Phase, July FY2010

The majority of these trials were investigating treatments for pancreatic cancer (Figure 11). Other
types of trials included biomarker/laboratory analysis, diagnostic tests, education/counseling/
training, health services research, natural history/epidemiology, supportive care, and tissue

" This figure includes only trials actively accruing in July 2010 and does not necessarily account for all pancreatic
cancer trials active in FY2010.
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collection. An example of a focused initiative to further basic science and treatment research in
pancreatic cancer is the Specialized Programs of Research Excellence program (see below).

2% 3%
10% Treatment
2% Biomarker/laboratory analysis
02% Diagnostic
2% Educational/counseling/training
12% Health services research

Natural history/epidemiology
67%
E Supportive care

Tissue collection/repository

Figure 11. NCI-Sponsored Clinical Trials Related to Pancreatic Cancer by Focus, July FY2010

Specialized Programs of Research Excellence

SPORE grants (Table 5 and Table 6) support specialized centers that promote a bidirectional flow
of research, moving basic research findings from the laboratory to clinical settings while also
bringing clinical findings back to the laboratory environment. SPORE investigators from
laboratory and clinical settings work collaboratively to design and implement research programs
that may have an effect on cancer prevention, detection, diagnosis, and treatment.

Increased Capacity Building in Pancreatic Cancer Research

Growth in Number of Investigators

Between FY2000 and FY2009, the number of unique investigators with at least one NCI-funded
RO1 grant in pancreatic cancer rose from 34 to 105, which represents a 209 percent increase
(Figure 12)."

12 Limited to grants that are at least 25 percent relevant to pancreatic cancer.
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Table 5. Pancreatic Cancer SPOREs

Institution

Principal
Investigator

Grant
Number

Subprojects

Mayo Clinic

Gloria Petersen

P50
CA102701

Regulation of Pancreatic Cancer Cell
Proliferation and Survival by GSK-3B
Pancreatic Cancer-Associated Diabetes:
Pathogenesis and Biomarkers

Optimal Immunotargeting of MUCT for
Pancreatic Cancer

Hedgehog and EGF Pathway Interaction: A
Novel Approach for Multi-Target Therapy in
Pancreatic Cancer

University of
Alabama at
Birmingham13

Donald
Buchsbaum

P50
CA101955

Biomarker Discovery for Early Detection of
Pancreatic Ductal Adenocarcinoma

Combined Modality Targeted Therapy of
Pancreatic Cancer With Death Receptor
Monoclonal Antibodies

Identifying and Targeting Pathways of Pancreatic
Cancer: Progression and Metastasis
Development of Oncolytic Adenovirus Targeting
Pancreatic Cancer Stem Cells

University of
Nebraska
Medical Center

Michael
Hollingsworth

P50
CA127297

Immunotherapy of Pancreatic Adenocarcinoma
Inhibitors of N-Cadherin in the Treatment of
Pancreatic Cancer

Biological Marker(s) in the Diagnosis of
Pancreatic Cancer

Inhibitors or Telomerase in Treatment of
Pancreatic Adenocarcinoma

University of
Texas M.D.
Anderson
Cancer Center

James
Abbruzzese

P20
CA101936

Development of a Novel Gene Therapy for
Pancreatic Cancer

Endoplasmic Reticular Stress in Pancreatic
Therapeutics

NFkB Signaling Pathways in Pancreatic Cancer
Biology and Therapy

Regulation of Pancreatic Cancer Angiogenesis
and Metastasis by Transcription Factor Sp1
DNA Repair as a Risk Factor for Pancreatic
Cancer

'3 The University of Alabama at Birmingham SPORE did not receive NCI funding in FY2009 but continued to conduct
research under a no-cost extension. This SPORE recompeted and was awarded funding in FY2010.
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Table 6. Gastrointestinal Cancer SPOREs With Pancreatic-Cancer-Relevant Projects

Dana-Farber/ P50
Harvard Charles Fuchs Improved Staging of Pancreatic Cancer
CA127003
Cancer Center
Early Detection of Human Colorectal and
Pancreatic Cancer
Antigen-specific Monitoring and Therapy in
Pancreatic Cancer
Markers for Risk in Familial Pancreatic
Johns Hopkins P50 Cancer
. . Scott Kern . . .
University CA062924 Screening Markers for Persons With High
Pancreatic Cancer Susceptibility
* Pharmacodiagnostics Through Molecular
Clues
* Fundamentals of Early and Variant Pancreatic
Neoplasia
120
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Figure 12. Number of Investigators With at Least One R01 Grant Relevant to Pancreatic Cancer,

FY2000-FY2009
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Training

As shown in Figure 13, in FY2005, NCI supported an estimated 23 extramural training projects
relevant to pancreatic cancer, with funding totaling approximately $2.2 million. In FY2009, an
estimated 43 training projects relevant to pancreatic cancer were supported, with funding totaling
approximately $4.9 million."* One additional project was supported with ARRA funds.
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Figure 13. Extramural Training Awards for Pancreatic Cancer Research, FY2005-FY2009

Grant mechanisms used by NCI to support extramural pancreatic cancer research training include
F31, F32, K01, K05, K07, K08, K12, K22, K23, K24, K99, R25, and T32." Figure 14 illustrates
the distribution of awards by mechanism for FY2009. Examples of these awards include:

e Origin of Pancreatic Ductal Adenocarcinoma. This project, which is funded through an
F32 grant, is investigating the contribution of Sox9 transcription factor in the development of
pancreatic intraepithelial neoplasia and ductal adenocarcinoma to determine if ductal or
centroacinar cells are the cells of origin for pancreatic ductal adenocarcinoma.'®

e Molecular and Cellular Origins of Pancreatic Cancer. This project, which is funded
through a K08 award, is exploring the role of K-Ras in the transformation of normal
pancreatic ductal cells into pancreatic ductal carcinoma, as well as the roles of tumor
suppressor gene mutations in the acceleration of pancreatic tumor transformation in
pancreatic tumor microenvironments.'’

' The project list was created by a combination of database searching for individual awards relevant to pancreas or
pancreatic cancer and manually reviewing the portfolio of institutional training and career development awards (K12,
R25, T32) for grants containing a pancreatic cancer-relevant component. Award budgets were calculated based on the
percent relevance to pancreatic cancer.

'3 R25 and K12 awards are included beginning in FY2008.

% Grant number F32CA136124-03.

17 Grant number KOSCA114028-04.
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Figure 14. Percent by Mechanism of Extramural Training and Career Development Awards, FY2009

The NCI intramural research program also provides support for trainees. As shown in Table 7, in
FY2009, $337,141 in salary support was provided to support research related to pancreatic cancer
being conducted by a total of 11 intramural trainees.

Table 7. Intramural Training Support for Pancreatic Cancer Research, FY2009"

oL Number of Stipend/Salary
Division or Center .
Trainees Support
Center for Cancer Research 1 $37,500
Division of Cancer Epidemiology and 10
Genetics D
Total: 11 $337,141

Growth in Number of Publications

Growth in the number of peer-reviewed publications is an indicator of increased research activity
in a particular area. As shown in Figure 15, the number of pancreatic-cancer-relevant scientific
articles acknowledging NCI support increased from 126 in 2000 to 422 in 2009, which represents
a 235 percent increase. These values derive from a search of the MEDLINE database'® for
citations that included terms related to “pancreas” and whose authors cited an NCI grant number
or author address. The searches were limited to publications in English-language, peer-reviewed
journals that contained abstracts, and both intramural and extramural NCI projects are
represented. These values should be considered estimates.

17 Stipend support for trainees is prorated based on percent relevance of the project to pancreatic cancer.
18 Available at: http://www.ncbi.nlm.nih.gov/entrez/query.fegi.
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Figure 15. Estimated Number of Scientific Articles on Pancreatic Cancer Research Acknowledging
NCI Support, 2000-2009

Tumor Biology

Research Projects

Between FY2000 and FY2009, there was an increase in the number of projects relevant to each of
the PRG recommendations in the area of tumor biology (Figure 16). Overall, the number of
projects increased by 85 between FY2000 and FY2009." In addition, 17 projects were supported
with ARRA funds in FY2009. In both FY2000 and FY2009, the largest proportions of funded
projects involved studying the development of adenocarcinoma. Of note, there were no projects
studying pancreatic stroma and reactive tissue in FY2000 but six projects were funded in this area
in FY2009. In addition, a 350 percent increase was observed in the number of projects related to
host-tumor interactions and related therapies.

Initiatives

NCI solicits research and develops resources through the use of initiatives that encourage work in
priority areas, support multidisciplinary research collaborations, and generate research
applications in areas that have not been addressed adequately. NCI has established the following
initiatives related to tumor biology that have funded at least one pancreatic cancer study:

* The Pilot Studies in Pancreatic Cancer initiative promotes innovative multidisciplinary
research to better understand the biology, etiology, detection, prevention, and treatment of
pancreatic cancer.

' The sum of the values presented in the bar graph may exceed the total number of projects relevant to a priority area
because many projects are relevant to more than one recommendation within a priority area.
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— This PA, which was issued in 2008, and its predecessor currently support 24 projects in a
variety of areas, including targeted therapies and tumor biology.

Normal Biology
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Figure 16. Pancreatic Cancer Projects Related to Tumor Biology, FY2000 and FY2009

Research Highlights

Recent results of NCI-sponsored research on the tumor biology of pancreatic cancer include the
following:

* FOXAI1 and FOXA2 in Epithelial-to-Mesenchymal Transition. Experiments in pancreatic
cell lines suggest that suppression of the transcription factors FOXA1 and FOXA?2 is both
necessary and sufficient for epithelial-to-mesenchymal transition during pancreatic
adenocarcinoma progression.*

* Role of Macrophages in Cancer Promotion. The mechanisms by which macrophages and
other cells in the tumor microenvironment modulate cancer progression are not well
understood, but researchers recently found that high levels of cathepsins produced by
macrophages are critical for promoting pancreatic tumor growth, angiogenesis, and invasion
in vivo and markedly enhance the invasiveness of cancer cells in vitro. Furthermore, they
identified interleukin-4 as an important inducer of cathepsin activity.”!

2 Song Y, Washington MK, Crawford HC. Loss of FOXA1/2 is essential for the epithelial-to-mesenchymal transition
in pancreatic cancer. Cancer Res. 2010 Mar 1;70(5):2115-25.

2 Gocheva V, Wang HW, Gadea BB, Shree T, et al. IL-4 induces cathepsin protease activity in tumor-associated
macrophages to promote cancer growth and invasion. Genes Dev. 2010 Feb 1;24(3):241-55.
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* A Genetic Portrait of Pancreatic Cancer. A comprehensive genetic analysis of 24
pancreatic cancers was undertaken to determine the sequences of 23,219 transcripts and
search for homozygous deletions and amplifications in the tumor DNA. Pancreatic cancers
were found to contain an average of 63 genetic alterations. The analyses defined a set of 12
core signaling pathways that were each genetically altered in the great majority of tumors.
Alterations in these core pathways and processes can explain many of the major features of
pancreatic tumorigenesis and provide the blueprint for developing new therapies.”

* Context-Dependent Transformation of Pancreatic Cells. Experiments to understand the
cellular characteristics underlying pancreatic ductal adenocarcinoma showed that adult
pancreatic cells of exocrine origin were susceptible to transformation by K-Ras. Insulin-
producing cells of the pancreas (the endocrine component) were also susceptible to K-Ras-
mediated transformation but only if they were subjected to injury. These findings juxtapose
the pancreatic cell type and molecular conditions that are required for the formation of
pancreaticzgiuctal adenocarcinoma and will inform the development of improved treatment
strategies.

Risk, Prevention, Screening, and Diagnosis

Research Projects

Between FY2000 and FY2009, the total number of projects in this priority area increased from 32
to 88. ARRA funds supported an additional nine projects in this priority area in FY2009. In both
fiscal years, the largest numbers of projects were investigating genetic and environmental factors
that contribute to pancreatic tumor development (Figure 17).>* The largest percent increase
(400%) was observed among projects focused on developing approaches for prevention in high-
risk cohorts, which increased from 4 projects in FY2000 to 20 projects in FY2009.

Clinical Trials

In addition to the grants and contracts summarized above, NCI is conducting clinical trials related
to pancreatic cancer risk, prevention, screening, and diagnosis. Several of these trials involve
tissue collection and/or analysis of biomarkers with potential to detect pancreatic cancer or
predict response to therapy.

Initiatives

The following initiatives related to risk, prevention, screening, and diagnosis have funded at least
one pancreatic cancer study:

* The Cancer Prevention Research Small Grants Program is designed to enhance basic and
applied cancer prevention research through support of projects related to chemoprevention
agents, biomarkers for early cancer detection, cancer-related nutrition science, and/or clinical
prevention studies that focus on specific target organs.

2 Jones S, Zhang X, Parsons DW, Lin JC, et al. Core signaling pathways in human pancreatic cancers revealed by
global genomic analyses. Science. 2008 Sep 26;321(5897):1801-6.

2 Gidekel Friedlander SY, Chu GC, Snyder EL, Girnius N, et al. Context-dependent transformation of adult pancreatic
cells by oncogenic K-Ras. Cancer Cell. 2009 Nov 6;16(5):379-89.

?* The sum of the values presented in the bar graph may exceed the total number of projects relevant to a priority area
because many projects are relevant to more than one recommendation within a priority area.
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— This PAR, which was issued in 2007, and its predecessor currently fund two projects
related to pancreatic cancer. One of these is investigating how a dietary factor interacts
with genetic and environmental factors to influence pancreatic cancer risk.
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Figure 17. Pancreatic Cancer Projects Related to Risk, Prevention, Screening, and Diagnosis,
FY2000 and FY2009

* The Early Detection Research Network (EDRN): Biomarker Development Laboratories
develop, evaluate, and validate biomarkers that may enable earlier cancer detection and risk
assessment.

— Projects supported through this request for applications (RFA) are working to identify
biomarkers and develop assays that will facilitate early detection of pancreatic cancer. In
addition, EDRN is funding the collection of sera and plasma from patients with early-
stage pancreatic cancer and individuals without pancreatic cancer. These specimens will
be available for use by the research community.

*  Molecular Approaches to Diet and Pancreatic Cancer Prevention supports research on
how food intake and food components influence pancreatic cancer development and
prevention.

— This PA, which was first issued in 2005 and reissued in 2006 and 2007, currently funds
eight ROI projects. Three of these projects are testing potential dietary preventive
components/agents in preclinical models and one is investigating the effect of a dietary
agent on pancreatic cancer cell proliferation, apoptosis, and molecular signaling in
patients.
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The Pancreatic Cancer Case-Control Consortium includes over 50 principal investigators
of case-control studies of pancreatic cancer from many countries throughout the world.

— This extramural-intramural consortium focuses on joint, pooled analyses of data on risk
factors for pancreatic cancer and the effects of the interaction of gene and environmental
exposures on risk. Initial reports from the consortium include pooled analyses of the
effects of alcohol consumption, smokeless tobacco use, and history of allergies.

The Pancreatic Cancer Cohort Consortium conducts large-scale investigations within
prospective cohort studies that include prediagnostic biospecimen banks.

— This intramural-extramural consortium has pooled data and specimens for the PanScan
genome-wide discovery project as well as for several major reports characterizing the
effects of genetic, environmental, and behavioral risk factors for pancreatic cancer
incidence and prognosis.

PanScan conducts genome-wide association studies (GWAS) as part of the Cancer Genetic
Markers of Susceptibility (CGEMS) projects, the goal of which is to identify inherited
genetic susceptibility factors.
— The PanScan project for the genome-wide scanning of pancreatic cancer has revealed
several loci associated with risk of developing pancreatic cancer. Comprehensive
investigations of the risk-related loci have begun.

The Pilot Studies in Pancreatic Cancer initiative promotes innovative multidisciplinary
research to better understand the biology, etiology, detection, prevention, and treatment of
pancreatic cancer.
— This PA, which was issued in 2008, and its predecessor currently support 24 projects in a
variety of areas, including risk, prevention, screening, and diagnosis.

The Small Grants Program for Cancer Epidemiology provides support for small projects

focused on cancer etiology that may lead to cancer control/prevention.

— The 2006 PA for this initiative and its predecessor currently fund five projects related to
pancreatic cancer, including two focused on dietary factors and one investigating a link
between heavy metal exposure and pancreatic cancer.

The Tumor Glycome Laboratories of the NIH Alliance of Glycobiologists for Detection

of Cancer and Cancer Risk are searching for glycan-based biomarkers of several cancers.

— Ofthe seven Tumor Glycome Laboratories, three are investigating potential biomarkers
for pancreatic cancer.

Research Highlights

Recent results of NCI-sponsored research related to the risk, prevention, screening, and diagnosis
of pancreatic cancer include the following:

Genetic Variants Associated With Pancreatic Cancer Risk. Recent studies have identified
associations between pancreatic cancer and genetic variants on chromosomes 1, 5, and 13.
One of these loci includes the ABO blood group gene. This observation is consistent with
epidemiological evidence suggesting that people with blood group O may have a lower risk
of pancreatic cancer than those with groups A or B.”

2> Amundadottir L, Kraft P, Stolzenberg-Solomon RZ, Fuchs CS, et al. Genome-wide association study identifies
variants in the ABO locus associated with susceptibility to pancreatic cancer. Nat Genet. 2009 Sep;41(9):986-90;

Petersen GM, Amundadottir L, Fuchs CS, Kraft P, et al. A genome-wide association study identifies pancreatic cancer
susceptibility loci on chromosomes 13g22.1, 1932.1 and 5p15.33. Nat Genet. 2010 Mar;42(3):224-8.
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* MicroRNAs in Blood May Be Markers of Pancreatic Cancer. An assay that measures
specific microRNAs circulating in the blood was found to detect pancreatic cancer with 64
percent sensitivity and 89 percent specificity.*®

* Genomic Sequencing Offers Clues to Pancreatic Cancer. By sequencing 20,000 genes in
both normal and cancerous cells from a man with an inherited form of the disease,
researchers have identified a gene, PALB2, that may play a role in some forms of familial
pancreatic cancer.”’

* Vitamin D May Increase Risk of Pancreatic Cancer. Recent large, pooled studies suggest
that blood levels of 25-hydroxy-vitamin D at or above 100 nmol/L are associated with
increased risk of developing cancer of the pancreas. If confirmed, the association indicates
the need for caution in setting public health goals for vitamin D intake.*®

* Glycan Variants May Be Markers of Pancreatic Cancer. Researchers have developed a
novel assay to detect glycan groups on proteins. The assay has been used to identify glycan
biomarkers that may be useful for diagnosing pancreatic cancer and/or distinguishing
premalignant pancreatic cysts from lesions with no malignant potential.”

Therapy

Research Projects

The majority of projects in this priority area are focused on discovery and development of
targeted therapeutics. The numbers of projects related to each of the therapy-related
recommendations (Figure 18) more than doubled between FY2000 and FY2009, with the largest
percent increase (450%) observed for research resources.”® There was also a substantial increase
(360%) in the number of projects related to discovery and development of targeted therapeutics.
Twenty-one projects in this priority area were supported with ARRA funds in FY2009.

26 Wang J, Chen J, Chang P, LeBlanc A, et al. MicroRNAs in plasma of pancreatic ductal adenocarcinoma patients as
novel blood-based biomarkers of disease. Cancer Prev Res (Phila Pa). 2009 Sep;2(9):807-13.

27 Jones S, Hruban RH, Kamiyama M, Borges M, et al. Exomic sequencing identifies PALB2 as a pancreatic cancer
susceptibility gene. Science. 2009 Apr 10;324(5924):217.

28 Stolzenberg-Solomon RZ, Jacobs EJ, Arslan AA, Qi D, et al. Circulating 25-hydroxyvitamin D and risk of pancreatic
cancer: Cohort Consortium Vitamin D Pooling Project of Rarer Cancers. Am J Epidemiol. 2010 Jul 1;172(1):81-93;
Stolzenberg-Solomon RZ, Hayes RB, Horst RL, Anderson KE, et al. Serum vitamin D and risk of pancreatic cancer in
the prostate, lung, colorectal, and ovarian screening trial. Cancer Res. 2009 Feb 15;69(4):1439-47.

¥ Yue T, Goldstein 1J, Hollingsworth MA, Kaul K, et al. The prevalence and nature of glycan alterations on specific
proteins in pancreatic cancer patients revealed using antibody-lectin sandwich arrays. Mol Cell Proteomics. 2009
Jul;8(7):1697-707; Haab BB, Porter A, Yue T, Li L, et al. Glycosylation variants of mucins and CEACAMs as
candidate biomarkers for the diagnosis of pancreatic cystic neoplasms. Ann Surg. 2010 May;251(5):937-45.

3% The sum of the values presented in the bar graph may exceed the total number of projects relevant to a priority area
because many projects are relevant to more than one recommendation within a priority area.
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Figure 18. Pancreatic Cancer Projects Related to Therapy, FY2000 and FY2009

Clinical Trials

NCI sponsors a number of trials related to therapy of pancreatic cancer. Several ongoing trials are
evaluating novel agents and novel combinations of agents for the treatment of pancreatic cancer,
including one large, randomized Phase II clinical trial. Trials testing therapeutic vaccines and
other immunotherapies are also an emerging area of interest.

* Phase III Randomized Study of Adjuvant Gemcitabine Hydrochloride With Versus
Without Erlotinib Hydrochloride Followed by the Same Chemotherapy Regimen With
Versus Without Chemoradiotherapy With Either Capecitabine or Fluorouracil in
Patients With Resected Head of Pancreas Adenocarcinoma. This trial is designed to
compare the kinase inhibitor erlotinib in combination with gemcitabine with gemcitabine
alone in pancreatic cancer patients who have undergone surgical resection to determine
whether erlotinib can improve outcomes. Erlotinib is currently approved for treatment of
inoperable pancreatic cancer and doctors are hopeful that it may also help patients who have
undergone surgery. This trial is also testing these chemotherapeutic regimens in combination
with radiotherapy as adjuvant therapy for patients whose disease does not progress following
initial treatment.”'

* Vaccine Therapy and GM-CSF in Treating Patients With Locally Advanced or
Metastatic Pancreatic Cancer That Cannot Be Removed by Surgery. Vaccines may help
patients build an immune response capable of killing tumor cells. This Phase I trial is

31 Details are available in NCI Cancer Bulletin, June 15,2010, Vol 7, Num 12.
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studying the side effects and best dose of a therapeutic vaccine in combination with GM-CSF,
an agent that may help improve patients’ response to the vaccine.”

Initiatives

The following initiatives related to therapy have funded at least one pancreatic cancer study:

* The Accelerating Clinical Trials of Novel Oncologic Pathways (ACTNOW) program
supports Phase I-1I testing of new agents that target and interrupt molecular pathways
involved in cancer.

— A randomized Phase Il clinical trial supported through ACTNOW is testing an agent that
targets the Hedgehog signaling pathway in combination with the chemotherapy drug
gemcitabine in patients with metastatic pancreatic cancer.

*  Quick Trials for Novel Cancer Therapies provides investigators with rapid access to
support for pilot, Phase I, and Phase II cancer clinical trials and associated patient monitoring
and laboratory studies.

— This PAR and its predecessors currently fund three trials of pancreatic cancer therapies.

Research Highlights

Recent results of NCI-sponsored research on therapy for pancreatic cancer include the following:

* Combination Therapy Targets Pancreatic Cancer Stem Cells. Experiments in mice
revealed that a combination of tigatuzumab, a monoclonal antibody that targets death
receptor-5, and the chemotherapy drug gemcitabine resulted in decreased numbers of
pancreatic cancer stem cells and led to longer-term remission when compared with
gemcitabine alone.™

* Inhibition of Hedgehog Signaling Enhances Delivery of Chemotherapy in a Mouse
Model of Pancreatic Cancer. Findings in a genetically engineered model of human
pancreatic ductal adenocarcinoma suggest that inefficient drug delivery may be an important
contributor to chemoresistance and lethality in pancreatic cancer. The delivery and efficacy of
chemotherapeutic agents such as gemcitabine in the mice was improved by coadministration
of an inhibitor that disrupts tumor-associated desmoplastic stroma by inhibition of the
Hedgehog cellular signaling pathway.**

* Gemcitabine After Pancreatic Cancer Surgery Improves Survival. A large, randomized
clinical trial found that patients who received gemcitabine after surgery for pancreatic cancer
lived 2 months longer than patients who had surgery alone.*

* Nucleotide Transporter Expression Predicts Response to Gemcitabine. A prospective
randomized trial found that expression of the hENT1 transporter was associated with
increased overall survival and disease-free survival in pancreatic cancer patients who
received gemcitabine but not in those who received 5-fluorouracil.”®

32 More information is available at ClinicalTrials.gov (trial number NCT00669734).

33 Details are available in NCI Cancer Bulletin April 21, 2009, Vol 6, Num 8.

3 Olive KP, Jacobetz MA, Davidson CJ, Gopinathan A, et al. Inhibition of Hedgehog signaling enhances delivery of
chemotherapy in a mouse model of pancreatic cancer. Science. 2009 Jun 12;324(5933):1457-61.

% Details are available in NCI Cancer Bulletin, June 10, 2008, Vol 5, Num. 12.

3% Farrell JJ, Elsaleh H, Garcia M, Lai R, et al. Human equilibrative nucleoside transporter 1 levels predict response to
gemcitabine in patients with pancreatic cancer. Gastroenterology. 2009 Jan;136(1):187-95.
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Health Services Research

Research Projects

Although a smaller number of pancreatic cancer projects are related to health services research
than to any of the other PRG priority areas, this priority area exhibited a more than tenfold increase
in number of projects between FY2000 and FY2009, the largest percent increase of all of the PRG
areas. Recommendations that exhibited the most growth included research related to patient-
provider communication and message effectiveness for patient decision making (Figure 19).%’

Patient.Provider Communication M

Message Effectiveness for Patient Decision _
Making

EFY00
Identify Costs of Multidisciplinary Research

EFYQ9 Appropriation

Evaluate and Improve Diagnosis and Care _ FY09 ARRA

Related Research Resources _

0 1 2 3 4 5 6

Number of Projects

Figure 19. Pancreatic Cancer Projects Related to Health Services Research, FY2000 and FY2009

Initiatives

The following initiatives related to health services research funded at least one pancreatic cancer
study:

* The Cancer Surveillance Using Health Claims-Based Data System, which is cosponsored
with the Agency for Healthcare Research and Quality, supports research using health claims
data for cancer surveillance.

— This PA currently funds one project related to pancreatic cancer.

37 The sum of the values presented in the bar graph may exceed the total number of projects relevant to a priority area
because many projects are relevant to more than one recommendation within a priority area.
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Research Highlights

Recent results of NCI-sponsored health services research related to pancreatic cancer include:

* Early-Stage Pancreatic Cancer Patients not Offered Surgery. Analysis of a database of
nearly 10,000 patients with stage I pancreatic cancer found that nearly 4 in 10 were not
offered the option of surgery, despite its demonstrable survival benefit. Patients over age 65,
African Americans, those on Medicare or Medicaid, and those being treated at lower-volume
or community hospitals were less likely to be offered surgery.*®

Scientific Toolkit

Research Projects

The number of projects related to the pancreatic cancer scientific toolkit increased substantially
between FY2000 and FY2009. Increases were observed for each of the PRG recommendations in
this priority area (Figure 20).” Projects related to imaging systems increased dramatically during
this time period, rising from 1 to 15. The number of studies focused on gene-based model systems
also increased, with 29 more projects funded in this area in FY2009 than in FY2000. In addition,
five of the eight projects in this priority area funded through ARRA in FY2009 focused on gene-
based model systems.

| I
Specimen Resource P ‘ ®=FY00
.
|

EFYQ9 Appropriation
Biological Profile Database
FY09 ARRA

Minute-quantity Sampling Techniques

Organization of Signal Transduction
Knowledge
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| | |
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Figure 20. Pancreatic Cancer Projects Related to Scientific Toolkit, FY2000 and FY2009

38 Bilimoria KY, Bentrem DJ, Ko CY, Stewart AK, et al. National failure to operate on early stage pancreatic cancer.
Ann Surg. 2007 Aug;246(2):173-80.

3% The sum of the values presented in the bar graph may exceed the total number of projects relevant to a priority area
because many projects are relevant to more than one recommendation within a priority area.
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Initiatives

NCI has established the following initiatives related to the scientific toolkit that have funded at
least one pancreatic cancer study:

* The Mouse Models of Human Cancers Consortium (MMHCC) initiative supports
development of animal models that may provide insight into human cancers.
— This RFA funds three projects that are developing and characterizing mouse models to
gain insight into the biology of pancreatic cancer.

* The Cancer Nanotechnology Platform Partnerships develop nanotechnology platforms for
basic, applied, and translational cancer research using nanoscale devices or nanomaterials.
— This 2006 RFA currently funds one study and two supplements focused on using
nanoparticles to detect, diagnose, and treat pancreatic cancer.

Research Highlights

Recent results of NCI-sponsored research related to development of a scientific toolkit for
pancreatic cancer include the following:

*  Molecular Imaging Compound Identified Metastasis in Mice. Researchers have created a
new fluorescent imaging compound that has allowed detection of very small metastases in
.40
mice.

*  Multifunctional Nanoparticles Used to Image Pancreatic Cancer in Mice. A molecular
imaging nanoparticle probe that binds to a receptor on the surface of pancreatic cancer cells
has been designed and tested in mouse models. The probe has selectively localized to
pancreatic cancer lesions and metastasis and allowed detection of tumors as small as 1
millimeter in diameter."!

Clinical Trials Planning Meeting on Pancreas Cancer Treatment

The Clinical Trials Planning Meeting on Pancreas Cancer Treatment was held in late 2007 and
the resulting Consensus Report was published in November 2009. Figure 21 shows a summary of
NClI-sponsored projects related to each of the emphasis areas discussed at the meeting for
FY2007, FY2008, and FY2009. Overall, the largest number of projects was related to new targets
for drug development. There were also multiple projects focused on development of preclinical
models* and identification and characterization of biomarkers. Fewer projects were related to
biorepository establishment and future clinical trials. The numbers of projects in each area
increased between FY2007 and FY2009, with the largest percent increase (400%) in the area of
establishment of biorepositories. In FY2009, 31 projects funded through ARRA were relevant to
the recommendations resulting from the planning meeting.

“Hama Y, Urano Y, Koyama Y, Choyke PL, et al. Activatable fluorescent molecular imaging of peritoneal metastases
following pretargeting with a biotinylated monoclonal antibody. Cancer Res. 2007 Apr 15;67(8):3809-17.

4 Yang L, Mao H, Cao Z, Wang YA, et al. Molecular imaging of pancreatic cancer in an animal model using targeted
multifunctional nanoparticles. Gastroenterology. 2009 May;136(5):1514-25.¢2.

“2 Includes cell culture and animal models.
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Figure 21. Pancreatic Cancer Research by Clinical Trials Planning Meeting Emphasis Area, FY2007-
FY2009

American Recovery and Reinvestment Act of 2009

As part of the American Recovery and Reinvestment Act, NCI received $1.26 billion to support
cancer research and research-related activities in FY2009 and FY2010. Of this, nearly 60 percent
has been or will be used to supplement existing grants or fund new ones. In FY2009, $10.7
million of the ARRA funds distributed by NCI to the extramural research program were relevant
to pancreatic cancer and 37 projects with at least 25 percent relevance to pancreatic cancer were
supported.

Funding Mechanisms

Pancreatic-cancer-relevant ARRA funds were awarded through a variety of mechanisms (Figure
22). The majority of the grants were RO1s or RO1 supplements. Of note, two Grand Opportunity
grants (RC2) and one training award (R25 Supplement) were supported through ARRA funds.
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Figure 22. Number of Grants Funded by ARRA Funds by Mechanism, FY2009

PRG Priority Areas

Pancreatic-cancer-relevant research funded by ARRA in FY2009 (Figure 23) includes projects in
all of the PRG priority areas, with the exception of health services research. The largest number
of projects are in the area of therapy. Of the 21 ARRA-funded projects in this area, 20 are focused
on facilitating discovery and development of targeted therapeutics. A significant number of
projects are related to tumor biology; 13 of these projects are investigating the development of
pancreatic adenocarcinoma.

Tumor Biology

Risk, Prevention, Screening, & Diagnosis
Therapy

Health Services Research

Scientific Toolkit

0 5 10 15 20 25

Number of Projects

Figure 23. ARRA-Funded Projects by PRG Priority Area, FY2009

Clinical Trials Planning Meeting Emphasis Areas

ARRA funding was used to support research in four of the five emphasis areas put forth in the
Consensus Report of the Clinical Trials Planning Meeting for Pancreas Cancer Treatment (Figure
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24). The majority of the projects are related to new targets for drug treatment, and several are
focused on preclinical models.
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Figure 24. ARRA-Funded Projects by Clinical Trials Planning Meeting Emphasis Area, FY2009
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CONCLUSION

NCI has substantially increased its investment in pancreatic cancer research over the past decade
and supports numerous projects that facilitate implementation of the Pancreatic Cancer PRG
recommendations as well as those resulting from the Clinical Trials Planning Meeting on
Pancreas Cancer Treatment. Results of these projects have increased knowledge of the initiation
and progression of pancreatic cancer. For instance, research on the tumor biology of pancreatic
cancer has increased understanding of factors critical to key steps in the progression of pancreatic
cancers. Results of NCI-sponsored research related to the risk, prevention, screening, and
diagnosis of pancreatic cancer have identified potential markers associated with pancreatic cancer
risk as well as potential diagnostic markers. NCI-sponsored research on therapy for pancreatic
cancer has investigated optimal timing, delivery, and drug combinations that may improve the
treatment of pancreatic cancer.

Work still remains to be done to better understand the origin of and best treatments for pancreatic
cancer. Current NCI initiatives should facilitate advancement of potential therapeutic agents
through the developmental pipeline. In addition, the NCI Gastrointestinal Cancer Steering
Committee should help enhance the efficiency with which clinical trials related to pancreatic
cancer are designed, prioritized, and conducted. In the coming years, NCI will continue to support
the work necessary to increase understanding of pancreatic cancer and develop better ways to
prevent and treat this deadly disease.
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APPENDIX: NCI FY2009 PROJECTS CODED TO PANCREATIC CANCER
PROGRESS REVIEW GROUP RECOMMENDATIONS

This appendix lists projects funded by NCI in FY2009 that are relevant to the recommendations
set forth by the Pancreatic Cancer Progress Review Group.' Projects were identified using the
NCI Funded Research Portfolio (NFRP) and all projects listed are at least 25 percent relevant to
pancreatic cancer.” Projects supported with funds from the American Recovery and
Reinvestment Act of 2009 (ARRA) are listed separately under each recommendation. Projects
relevant to recommendations set forth in the Clinical Trials Planning Meeting on Pancreas
Cancer Treatment Consensus Report are designated with footnotes.’

Projects are sorted by mechanism® and then by project number. Supplements are listed separately
from parent grants and are designated with an asterisk after the project number.

Table of Contents

TUMOT BIOLOZY ...ttt ettt ettt et e s abe et e e s abeenbeessseensaeenseenseesnseesaennsaens 32
Risk, Prevention, Screening, and DIagnosis .........ceevuieriieriieiiieniieeieeiie ettt esiee e eeesve s 44
TREIAPY ettt ettt et ettt e st e tee s it e e st e e esbe et eeeabeenbeeenbeeteeenteenbeeenbeeseennbeen 53
Health Services RESCAICI............oooiiiiiiiiee e e e e 63
SCIENTTIC TOOIKIL ...ccvvviiiieeiieie e et e e e e e et e e e e eeaaaeeeeeeaaeeeeeeaseeeeeeareeeeeanes 66

! Pancreatic Cancer Progress Review Group. Pancreatic cancer: an agenda for action. NIH Publication No. 01-
4940. Bethesda (MD): NCI; 2001. Available from: http://planning.cancer.gov/library/2001pancreatic.pdf.

* NCI grants are indexed for a variety of research categories and organ sites. Each category is assigned a “percent
relevance” based on the portion of the grant relevant to the category that is used to prorate the total amount of the
grant. Percent relevance values are assigned by professional staff based on review of complete grant applications. A
grant may be 100 percent relevant to multiple categories and the sum of the percent relevance assignments of a grant
may exceed 100 percent.

? Philip PA, Mooney M, Jaffe D, Eckhardt G. et al. Consensus report of the National Cancer Institute clinical trials

planning meeting on pancreas cancer treatment. J Clin Oncol. 2009 Nov 20:27(33):5660-9.

* More information about NIH/NCI grant mechanisms can be found at
http://grants.nih.gov/grants/funding/funding_program.htm,
http://grants.nih.gov/grants/funding/ac_search_results.htm, and
http://www.genome.gov/grants/grant_numbering.pdf.

*Projects marked with an asterisk are supplements.
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PRG Priority Area: Tumor Biology

Recommendation 1: Understand the normal biology of the pancreas.

FY2009 Appropriation

No. | Mech Project # Principal Investigator | Project Title

1. RO1 CA042829 | Schuller, Hildegard GABA-B-R-Mediated Prevention of
Pancreatic Cancer

2. RO1 CA094160 | Xie, Jingwu Molecular Basis of Hedgehog Signaling in
Carcinogenesis

3. RO1 CA094160* | Xie, Jingwu Molecular Basis of Hedgehog Signaling in
Carcinogenesis

4. RO1 CA124586 | Konieczny, Stephen Kras-Induced Cellular Plasticity in Pancreatic
Cancer

5. RO1 CA129451 | White, Michael The RaLGTPase Regulatory Network

6. RO1 CA129451* | White, Michael The RaLGTPase Regulatory Network

7. RO1 CA129956 | Xie, Keping KLF4 Genetic and Epigenetic Changes in
Human Pancreatic Cancer

8. RO1 CA130888 | Schuller, Hildegard The GABA-B Receptor Is a Novel Drug
Target for Pancreatic Cancer

9. R21 CA139182 | Spitz, Douglas Enhancement of Cancer Therapy Using
Ketogenic Diets

FY2009 ARRA

No. | Mech Project # Principal Investigator | Project Title

1. R21 CA140999 | Xie, Keping Molecular Basis of Pancreatic Cancer
Progression and Metastsis

Recommendation 2: Elucidate the development of pancreatic adenocarcinoma.
FY2009 Appropriation

No. | Mech Project # Principal Investigator | Project Title

1. PO1 CA067166 | Giaccia, Amato Tumor Hypoxia: Molecular Studies &
Clinical Exploitation

2. P01 CA134292 Leach, Steven Functional Annotation of the Pancreatic
Cancer Genome

P50 CA127297 | Hollingsworth, Michael | SPORE in Gastrointestinal Cancer

4. RO1 CA042829 | Schuller, Hildegard GABA-B-R-Mediated Prevention of
Pancreatic Cancer

5. RO1 CA042978 | Der, Channing Biological Activity of Ras Oncogenes

6. RO1 CA045234 | Hanahan, Douglas Regulating Invasion in Pancreatic
Tumorigenesis
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PRG Priority Area: Tumor Biology
Recommendation 2: Elucidate the development of pancreatic adenocarcinoma, cont.

No. | Mech Project # Principal Investigator | Project Title

7. RO1 CA045726 | Cheresh, David Regulation of Metastasis by Alpha V Integrin
and Src

8. RO1 CA055536 | Howe, Philip Transforming Growth Factor Beta Signaling
Pathways

9. RO1 CA057362 | Hollingsworth, Michael | Studies on the Post-translational Processing of
MUCI

10. RO1 CA071443 | White, Michael Components of Ras-Mediated Growth Control

11. RO1 CA071443* | White, Michael Components of Ras-Mediated Growth Control

12. RO1 CA071443* | White, Michael Components of Ras-Mediated Growth Control

13. RO1 CAO078590 | Batra, Surinder Molecular Studies on MUC4 Mucin Gene

14. RO1 CA079827 | Engelward, Bevin Mechanisms of Damage-Induced
Homologous Recombination

15. RO1 CA085563 Huang, Peng Superoxide, ROS, and Novel Targets for
Cancer Therapy

16. RO1 CA089352 | Schwartz, Edward Mechanisms of Thymide Phosphorylase
Angiogenesis

17. RO1 CA094160 | Xie, Jingwu Molecular Basis of Hedgehog Signaling in
Carcinogenesis

18. RO1 CA094160* | Xie, Jingwu Molecular Basis of Hedgehog Signaling in
Carcinogenesis

19. RO1 CA094184 | Counter, Christopher Molecular Mechanisms of Neoplastic
Transformation in Human Cells

20. RO1 CA095731 | Brunicardi, Francis PDX-1 Is a Therapeutic Target for Pancreatic
Cancer

21. RO1 CA097022 Klemke, Richard Survival Mechanisms of Invasive Carcinoma
Cells

22. RO1 CA097159 Chiao, Paul Mechanisms of RelA Activation in Cancer

23. RO1 CA098018 | Evan, Gerard Kinetic Analysis of Myc-Induced
Carcinogenesis In Vivo

24. RO1 CA106456 | Vlodavsky, Israel Regulation of Heparanase in Cancer
Progression

25. RO1 CA106650 | Hockenbery, David Cell Metabolism and Myc-Induced Growth,
Death, and Neoplasia

26. RO1 CA109405 | Chiao, Paul Mechanisms of Tumorigenesis in Pancreatic
Epithelial Cells

27. RO1 CA112483 | Gibbs, Richard Inhibition of Prenylated Protein Processing

28. RO1 CA112608 | Hanahan, Douglas Functions in Tumors of Recurrently
Amplified Prefoldin-4
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PRG Priority Area: Tumor Biology
Recommendation 2: Elucidate the development of pancreatic adenocarcinoma, cont.

No. | Mech Project # Principal Investigator | Project Title

29. RO1 CA113962 | Hua, Xianxin Regulation of Apoptosis by Menin

30. RO1 CA114103 | Whang, Edward Biomarkers and Therapeutic Targets in
Pancreatic Cancer

31. RO1 CA114209 | Riese, David Regulation of ErbB4 Signaling by Neuregulin
Isoforms

32. RO1 CA115611 | Nassar, Nicolas Ras, Cycling and Inhibition.

33. RO1 CA116685 Giaccia, Amato CTGF in Pancreatic Tumor Growth

34. RO1 CA116685* | Giaccia, Amato CTGF in Pancreatic Tumor Growth

35. RO1 CA117926 | Smith, Jill The Cholecystokinin-C (CCK-C) Receptor for
Early Detection of Pancreatic Cancer

36. RO1 CA118240 | Brekken, Rolf Matricellular Proteins as Regulators of Tumor
Progression

37. RO1 CA118944 | Mukherjee, Pinku Role of MUCI1 in Pancreatic Cancer

38. RO1 CA119025 | Gukovskaya, Anna NADPH Oxidase and Pancreatic Cancer Cell
Survival

39. RO1 CA119075 | Elferink, Lisa Cellular Response to cMet Endocytosis

40. RO1 CA122042 | Eibl, Guido The Role of n-3 Polyunsaturated Fatty Acids
in Pancreatic Cancer

41. RO1 CA123031 | Counter, Christopher Dynamic Requirements of Ras Signaling
During Cancer

42. RO1 CA123273 | Heaney, Anthony Refined Fructose Promotes Pancreatic Cancer
Growth

43. RO1 CA123483 Kern, Scott Fanconi Defects in Pancreatic Cancer
Oncogenesis

44. RO1 CA124586 | Konieczny, Stephen Kras-Induced Cellular Plasticity in Pancreatic
Cancer

45. RO1 CA124615 | Fischer, Susan Cyclooxygenase-2 Induced Pancreatic Cancer

46. RO1 CA124723 | Saluja, Ashok The Inhibition of HSP70 Induces Apoptosis in
Pancreatic Cancer Cells

47. RO1 CA129357 | Hingorani, Sunil Genetic Progression of Pancreatic Mucinous
Cystic Neoplasms to Invasive Carcinoma

48. RO1 CA129956 | Xie, Keping KLF4 Genetic and Epigenetic Changes in
Human Pancreatic Cancer

49. RO1 CA129967 | Mitchell, Robert Amplification of Tumor Hypoxic Responses
by MIF-Dependent HIF Stabilization

50. RO1 CA130888 | Schuller, Hildegard The GABA-B Receptor Is a Novel Drug
Target for Pancreatic Cancer
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PRG Priority Area: Tumor Biology
Recommendation 2: Elucidate the development of pancreatic adenocarcinoma, cont.

No. | Mech Project # Principal Investigator | Project Title

51. RO1 CA131045 Simeone, Diane ATDC Function in Human Pancreatic
Adenocarcinoma

52. RO1 CA132971 | Bouvet, Michael Color-Coded Imaging of Pancreatic Cancer
Microenvironment for Drug Discovery

53. RO1 CA133557 | Bardeesy, Nabeel TGF-beta Signaling in Pancreatic Cancer

54. RO1 CA133774 | Batra, Surinder Smoking and Pancreatic Cancer

55. RO1 CA133774* | Batra, Surinder Smoking and Pancreatic Cancer

56. RO1 CA134767 | Nelkin, Barry Targeting CDKS5 in Pancreatic Cancer:
Mechanistic and Preclinical Development

57. RO1 CA136526 | Fernandez-Zapico, Hedgehog and EGF Interaction: A Novel

Martin Therapeutic Approach for Pancreatic Cancer

58. RO1 CA136754 | Lin, Richard Phosphatidylinositol 3-kinase and Prevention
of Pancreatic Cancer

59. RO1 CA136786 | Blobe, Gerard Function of TbRIII as a BMP Co-receptor in
Human Cancer

60. RO1 CA140599 | Iacobuzio-Donahue, TGF-beta Signaling in Pancreatic Cancer

Christine Progression

61. RO3 CA132103 Wei, Chongjuan Mouse Model of Pancreatic Tumorigenesis
with Dysregulation of mTOR

62. RO3 CA133449 | Shi, Jiaqi Role of elF3f in Pancreatic Cancer

63. RO3 CA135123 | Hu, Chuan SNARE-Mediated Exocytosis in Migration of
Pancreatic Cancer Cells

64. RO3 CA137371 | Hollingsworth, Michael | Diversificiation of MUC1 Function by
Alternate Splicing in Pancreatic Cancer

65. RO3 CA137476 | Basu, Aruna Molecular Mechanism of Chemoprevention
by Benzylistothiocyanate in Pancreatic
Cancer

66. RO3 CA137513 | Singh, Ajay MicroRNAs in Pancreatic Cancer

67. RO3 CA139225 | Haab, Brian Induced Glycan Alterations in Sub-
populations of Pancreatic Tumors

68. RO3 CA139285 | Jain, Maneesh EGFRVIII in Pancreatic Cancer

69. RO3 CA139313 | Hocevar, Barbara Regulation of Pancreatic Tumor Progression
by Disabled-2

70. RO3 CA139331 | Resar, Linda Targeting HMGAL in Pancreatic Tumor
Progression

71. RO3 CA143164 | Murray, Nicole Role of atypical PKCs in Pancreatic Tumor
Growth and Metastasis

35




Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Tumor Biology
Recommendation 2: Elucidate the development of pancreatic adenocarcinoma, cont.

No. | Mech Project # Principal Investigator | Project Title

72. RO3 CA143763 | Grossman, Steven Targeting the ARF/CtBP Axis in Pancreatic
Cancer

73. R21 CA127031 | Quelle, Dawn Novel Suppressors of Pancreatic Cancer

74. R21 CA127701 | Su, Gloria The Tumor-Suppressive Role of ALK4/
ACVRIB in Pancreatic Tumorigenesis

75. R21 CA129302 | Altomare, Deborah AKT Function in Pancreatic Tumor Cell
Invasiveness and In Vivo Pathogenesis.

76. R21 CA131663 | Saluja, Ashok The Role of MUCI1 in the Pathogenesis of
Pancreatic Cancer

77. R21 CA133559 | Sy, Man-Sun Normal Cellular Prion Protein in Pancreatic
Cancer

78. R21 CA133604 | Li, Min Roles of Zinc Transporter ZIP4 (SLC39A4) in
Pancreatic Cancer Pathogenesis

79. R21 CA133609 | Radice, Glenn The Role of N-cadherin in Tumor Progresion

80. R21 CA133753 | Arafat, Hwyda Nicotine in Pancreatic Cancer: Molecular
Mechanisms

81. R21 CA134615 Gartel, Andrei The Role of FoxM1 in Pancreatic Cancer

82. R21 CA134623 | Lubman, David Proteomic Pathways for Pancreatic Cancer
Stem Cells

83. R21 CA135102 Storz, Peter Role of Protein Kinase D in Pancreatic
Cancer

&4. R21 CA135435 | Bouvet, Michael Divalent Cation Activation of the Integrin-
Mediated Malignant Phenotype in Pancreatic
Cancer

85. R21 CA135664 | Korc, Murray Role of microRNAs in Genetic Mouse
Models of Pancreatic Cancer

86. R21 CA137230 Cullen, Joseph Mechanisms of Ascorbate-Induced
Cytotoxicity in Pancreatic Cancer

87. R21 CA137292 | Rozengurt, Juan Targeting Crosstalk Between Insulin and Gq
Signaling Systems in Pancreatic Cancer

88. R21 CA139182 | Spitz, Douglas Enhancement of Cancer Therapy Using
Ketogenic Diets

89. R21 CA140003 | Salgia, Ravi Novel Targeted Therapy in Pancreatic Cancer

90. R37 CA075059 | Korc, Murray Dysregulation of TGF Beta Action in
Pancreatic Cancer

91. R37 CA075059* | Korc, Murray Dysregulation of TGF Beta Action in
Pancreatic Cancer
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PRG Priority Area: Tumor Biology
Recommendation 2: Elucidate the development of pancreatic adenocarcinoma, cont.

No. | Mech Project # Principal Investigator | Project Title

92. R56 CA055360 | Bar-Sagi, Dafna Mechanisms of Signal Transduction by Ras
Proteins

93. R56 CA069122 Freeman, James Role of TGF-beta Alterations in Pancreatic
Cancer

94, R56 CA109525 Su, Gloria Mouse Model for Human Pancreatic Ductal
Adenocarcinoma

95. SC2 CA137845* | Baines, Antonio The Role of Pim Kinases as a Novel
Molecular Target in Pancreatic Cancer

96. uo1 CA063477 | Cheng, Yung-Chi Nucleoside Analogs as Anticancer
Compounds

97. Uo01 CA128442 | Varki, Ajit Neu5Gc and anti-Neu5Gc Antibodies for
Detection of Cancer and Cancer Risk

98. Uo1 CA141576 | Castrillon, Diego LKB1 Tumor Suppressor and Human Cancer

99. ZIA BC 011003 | Avital, Itzhak Asymmetric Division and Self Renewal of
Cancer Stem Cells

100. | ZIA BC 011162 | Hussain, S. Perwez Molecular Profiling of Pancreatic Cancer

101. | ZIA BC 011185 | Hussain, S. Perwez Role of Inflammation in the Development and
Progression of Pancreatic Cancer

102. ZIA BC 011186 | Hussain, S. Perwez Animal Model of Pancreatic Cancer

FY2009 ARRA

No. | Mech Project # Principal Investigator | Project Title

1. RO1 CA045726* | Cheresh, David Regulation of Metastasis by Alpha V Integrin
and Src

2. RO1 CAO078590* | Batra, Surinder Molecular Studies on MUC4 Mucin Gene

RO1 CA098018* | Evan, Gerard Kinetic Analysis of Myc-Induced

Carcinogenesis In Vivo

4. RO1 CA105412* | Quigley, James Transmembrane Proteins Involved in Human
Tumor Expansion

5. RO1 CA128920 | Kern, Scott High-Throughput Analysis of Pancreatic
Cancer Mutations

6. RO1 CA132971* | Bouvet, Michael Color-Coded Imaging of Pancreatic Cancer
Microenvironment for Drug Discovery

7. RO1 CA135386 | Fischer, Susan Obesity and Pancreatic Cancer: The Role of
IGF-1

8. R21 CA135166 | Buchberg, Arthur Sensitized Screen to Identify Cooperating
Genes Involved in Pancreatic Cancer
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Tumor Biology
Recommendation 2: Elucidate the development of pancreatic adenocarcinoma, cont.

No. | Mech Project # Principal Investigator | Project Title
9. R21 CA135218 | Mehta, Kapil Biological and Therapeutic Significance of
TG2 in Pancreatic Cancer
10. R21 CA140924 | Han, Haiyong Molecular Mechanisms of Perineural Invasion
in Pancreatic Cancer
11. R21 CA140999 | Xie, Keping Molecular Basis of Pancreatic Cancer
Progression and Metastsis
12. R21 CA141087 | Attardi, Laura Using p53 Knock-In Mice to Understand
p53's Role in Pancreatic Cancer
13. uo1 CA063477* | Cheng, Yung-Chi Nucleoside Analogs as Anticancer
Compounds
Recommendation 3: Study the natural history of stroma and desmoplasia.
FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. RO1 CA125162 | Joyce, Johanna Dissecting the Function of Cysteine
Cathepsins in the Tumor Microenvironment
2. RO1 CA126888 | Munshi, Hidayatullah Fibrosis-Protease Cross-Talk Regulating
Pancreatic Cancer Invasion
3. RO1 CA129484 | Quigley, James A Cellular and Molecular Analysis of the
Intravasation Step in Tumor Metastasis
4. R21 CA127792 | O'Connor, Kathleen Integrin Contributions to Pancreatic Cancer
R21 CA127792 | O'Connor, Kathleen Integrin Contributions to Pancreatic Cancer
6. R21 CA133715 | Korc, Murray microRNAs as Novel Biomarkers for
Pancreatic Ductal Adenocarcinoma
FY2009 ARRA
No. | Mech Project # Principal Investigator | Project Title
1. RO1 CA129484* | Quigley, James A Cellular and Molecular Analysis of the
Intravasation Step in Tumor Metastasis

Recommendation 4: Study host-tumor interactions and develop related therapeutic

strategies.
FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
L. P01 CA067166 | Giaccia, Amato Tumor Hypoxia: Molecular Studies &
Clinical Exploitation
2. P50 CA127297 | Hollingsworth, Michael | SPORE in Gastrointestinal Cancer
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Tumor Biology
Recommendation 4: Study host-tumor interactions and develop related therapeutic strategies, cont.

No. | Mech Project # Principal Investigator | Project Title
3. RO1 CA057855 | Sherman, Linda Generating CTL Against Tumor Associated
Peptide Antigens
4. RO1 CA079827 | Engelward, Bevin Mechanisms of Damage-Induced
Homologous Recombination
5. RO1 CA095137 | Lanier, Lewis NK Cell Biology
6. RO1 CA099948 | Hanahan, Douglas Mechanism and Therapeutic Targeting of
Evasive Resistance to Antiangiogenic Drugs
7. RO1 CA123031 | Counter, Christopher Dynamic Requirements of Ras Signaling
During Cancer
RO1 CA124615 | Fischer, Susan Cyclooxygenase-2 Induced Pancreatic Cancer
9. RO1 CA127494 | McConkey, David Proteasome Inhibition and ER Stress
10. RO1 CA129484 | Quigley, James A Cellular and Molecular Analysis of the
Intravasation Step in Tumor Metastasis
11. RO1 CA131151 | Sarkar, Fazlul RO1: A Novel and Targeted Approach to
Inhibit Invasion and Angiogenesis
12. RO1 CA132734 | Vile, Richard Autoimmunity and Anti Tumor Immunity
Outside of the Melanocyte/Melanoma
Paradigm
13. RO1 CA132794 | Sarkar, Fazlul FoxM1: A Molecular Target in Pancreatic
Cancer
14. RO1 CA136526 | Fernandez-Zapico, Hedgehog and EGF Interaction: A Novel
Martin Therapeutic Approach for Pancreatic Cancer
15. RO3 CA139225 | Haab, Brian Induced Glycan Alterations in Sub-
populations of Pancreatic Tumors
16. RO3 CA141199 Guzman, Esther Identification of Bioactive Marine Natural
Products that Inhibit Mast Cells Implicated in
Pancreatic Tumorigenesis
17. R21 CA123313 | Modrak, David Chemotherapy of Pancreatic Cancer:
Induction of Apoptosis or Senescence
18. R21 CA126058 Laheru, Daniel Gene Modified Vaccine in Combination with
Ipilimumab for Advanced Pancreatic Cancer
19. R21 CA134615 Gartel, Andrei The Role of FoxM1 in Pancreatic Cancer
20. R21 CA135464 | Carson, William Cetuximab Therapy of Pancreatic Cancer:
Immune Modulation with IL-21
21. R21 CA139182 | Spitz, Douglas Enhancement of Cancer Therapy Using
Ketogenic Diets
22. R37 CA050286 | Cheresh, David VEGF and PDGF in Angiogenesis and Tumor
Progression
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Tumor Biology
Recommendation 4: Study host-tumor interactions and develop related therapeutic strategies, cont.

No. | Mech Project # Principal Investigator | Project Title

23. R56 CA069122 Freeman, James Role of TGF-beta Alterations in Pancreatic
Cancer

24. Uo1 CA141468 | Engleman, Edgar Biology and Immunology of Pancreatic
Cancer Stem Cells in a Novel Mouse Model

25. Us4 CA132384 | Klonoff, Elizabeth Comprehensive SDSU/UCSD Cancer Center
Partnership 1 of 2

26. ZIA BC 010451 | Barchi, Joseph Carbohydrate Antigen-Bearing Nanoparticles
for Anti-Adhesives and Tumor Vaccines

27. ZIA BC 011185 | Hussain, S. Perwez Role of Inflammation in the Development and
Progression of Pancreatic Cancer

FY2009 ARRA

No. | Mech Project # Principal Investigator | Project Title

1. RO1 CA033084* | Greenberg, Philip Mechanisms of Murine Tumor Eradication by
Immunotherapy

2. RO1 CA129484* | Quigley, James A Cellular and Molecular Analysis of the
Intravasation Step in Tumor Metastasis

3. RO1 CA131151* | Sarkar, Fazlul RO1: A Novel and Targeted Approach to
Inhibit Invasion and Angiogenesis

4. RO1 CA135386 | Fischer, Susan Obesity and Pancreatic Cancer: The Role of
IGF-1

5. R21 CA140924 | Han, Haiyong Molecular Mechanisms of Perineural Invasion
in Pancreatic Cancer

6. Us4 CA132384* | Klonoff, Elizabeth Comprehensive SDSU/UCSD Cancer Center

Partnership 1 of 2

Recommendation 5: Create specimen banks of normal and neoplastic human pancreatic

tissue.’
FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. P50 CA127297 | Hollingsworth, Michael | SPORE in Gastrointestinal Cancer

FY2009 ARRA
No grants or contracts.

> Projects coded to Tumor Biology recommendation #5 are also relevant to the Clinical Trials Planning Meeting on
Pancreas Cancer Treatment Consensus Report Emphasis Area of Establishment of Biorepositories (J Clin Oncol.
2009 Nov 20:27(33):5660-9).
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Tumor Biology

Recommendation 6: Develop experimental model systems.6

FY2009 Appropriation

No. | Mech Project # Principal Investigator | Project Title

1. PO1 CA134292 Leach, Steven Functional Annotation of the Pancreatic
Cancer Genome

2. RO1 CA045234 | Hanahan, Douglas Regulating Invasion in Pancreatic
Tumorigenesis

3. RO1 CA057855 | Sherman, Linda Generating CTL Against Tumor Associated
Peptide Antigens

4. RO1 CAO078590 | Batra, Surinder Molecular Studies on MUC4 Mucin Gene

RO1 CA089352 | Schwartz, Edward Mechanisms of Thymide Phosphorylase

Angiogenesis

6. RO1 CA095137 | Lanier, Lewis NK Cell Biology

7. RO1 CA097022 Klemke, Richard Survival Mechanisms of Invasive Carcinoma
Cells

RO1 CA097159 Chiao, Paul Mechanisms of RelA Activation in Cancer

9. RO1 CA106456 | Vlodavsky, Israel Regulation of Heparanase in Cancer
Progression

10. RO1 CA113896 Lewis, Brian Molecular Dissection of Pancreatic Ductal
Adenocarcinoma

11. RO1 CA113896* | Lewis, Brian Molecular Dissection of Pancreatic Ductal
Adenocarcinoma

12. RO1 CA118240 | Brekken, Rolf Matricellular Proteins as Regulators of Tumor
Progression

13. RO1 CA119025 | Gukovskaya, Anna NADPH Oxidase and Pancreatic Cancer Cell
Survival

14. RO1 CA123273 | Heaney, Anthony Refined Fructose Promotes Pancreatic Cancer
Growth

15. RO1 CA123483 Kern, Scott Fanconi Defects in Pancreatic Cancer
Oncogenesis

16. RO1 CA129451 | White, Michael The RaLGTPase Regulatory Network

17. RO1 CA129451* | White, Michael The RaLGTPase Regulatory Network

18. RO1 CA129484 | Quigley, James A Cellular and Molecular Analysis of the
Intravasation Step in Tumor Metastasis

19. RO1 CA131151 | Sarkar, Fazlul RO1: A Novel and Targeted Approach to

Inhibit Invasion and Angiogenesis

% Projects coded to Tumor Biology recommendation #6 are also relevant to the Clinical Trials Planning Meeting on
Pancreas Cancer Treatment Consensus Report Emphasis Area of Utility of Preclinical Models (J Clin Oncol. 2009
Nov 20;27(33):5660-9).
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Tumor Biology
Recommendation 6: Develop experimental model systems, cont.

No. | Mech Project # Principal Investigator | Project Title

20. RO1 CA132794 | Sarkar, Fazlul FoxM1: A Molecular Target in Pancreatic
Cancer

21. RO1 CA132971 | Bouvet, Michael Color-Coded Imaging of Pancreatic Cancer
Microenvironment for Drug Discovery

22. RO1 CA133774 | Batra, Surinder Smoking and Pancreatic Cancer

23. RO1 CA133774* | Batra, Surinder Smoking and Pancreatic Cancer

24. RO1 CA134767 | Nelkin, Barry Targeting CDKS5 in Pancreatic Cancer:
Mechanistic and Preclinical Development

25. RO3 CA132103 Wei, Chongjuan Mouse Model of Pancreatic Tumorigenesis
with Dysregulation of mTOR

26. RO3 CA133449 | Shi, Jiaqi Role of elF3f in Pancreatic Cancer

27. RO3 CA141245 | Bauer, Todd A Primary Human Xenograft Model of
Pancreatic Cancer

28. R21 CA127031 | Quelle, Dawn Novel Suppressors of Pancreatic Cancer

29. R21 CA129302 | Altomare, Deborah AKT Function in Pancreatic Tumor Cell
Invasiveness and In Vivo Pathogenesis

30. R21 CA131194 Saltzman, Daniel Studies of Attenuated Salmonella with IL-2
Against Pancreatic Cancer

31. R21 CA135664 | Korc, Murray Role of microRNAs in Genetic Mouse
Models of Pancreatic Cancer

32. R37 CA075059 | Korc, Murray Dysregulation of TGF Beta Action in
Pancreatic Cancer

33. R37 CA075059* | Korc, Murray Dysregulation of TGF Beta Action in
Pancreatic Cancer

34. R43 CA141913 | Hayes, Steven Pharmacological Impact of 3-Dimensional
Extracellular Matrix on Tumor Cells

35. R56 CA109525 Su, Gloria Mouse Model for Human Pancreatic Ductal
Adenocarcinoma

36. Uo1 CA105492 Varmus, Harold Using Mouse Models to Probe the
Relationship of Oncogenesis to Development
and Oncogene Dependence

37. Uo1 CA141468 | Engleman, Edgar Biology and Immunology of Pancreatic
Cancer Stem Cells in a Novel Mouse Model

38. Uo1 CA141576 | Castrillon, Diego LKB1 Tumor Suppressor and Human Cancer

39. ZIA BC 011186 | Hussain, S. Perwez Animal Model of Pancreatic Cancer
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Tumor Biology
Recommendation 6: Develop experimental model systems, cont.

FY2009 ARRA

No. | Mech Project # Principal Investigator | Project Title

1. RO1 CAO078590* | Batra, Surinder Molecular Studies on MUC4 Mucin Gene

2. RO1 CA129484* | Quigley, James A Cellular and Molecular Analysis of the
Intravasation Step in Tumor Metastasis

3. RO1 CA131151* | Sarkar, Fazlul RO1: A Novel and Targeted Approach to
Inhibit Invasion and Angiogenesis

4. RO1 CA132971* | Bouvet, Michael Color-Coded Imaging of Pancreatic Cancer
Microenvironment for Drug Discovery

5. R21 CA135166 | Buchberg, Arthur Sensitized Screen to Identify Cooperating
Genes Involved in Pancreatic Cancer

6. R21 CA141087 | Attardi, Laura Using p53 Knock-In Mice to Understand
p53's Role in Pancreatic Cancer
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Risk, Prevention, Screening, and Diagnosis

Recommendation 1: Identify genetic and environmental factors that contribute to disease
development.

FY2009 Appropriation

No. | Mech | Project# Principal Investigator | Project Title

1. P01 CA117969 | Depinho, Ronald Genetics and Biology of Pancreatic Duct
Adenocarcinoma

2. PO1 CA134292 Leach, Steven Functional Annotation of the Pancreatic
Cancer Genome

P50 CA102701 | Petersen, Gloria Mayo Clinic SPORE in Pancreatic Cancer

4. RO1 CA042829 | Schuller, Hildegard GABA-B-R-Mediated Prevention of
Pancreatic Cancer

5. RO1 CA076361 | Sandgren, Eric Genetic Mechanisms in Experimental
Pancreatic Cancer

6. RO1 CA079827 | Engelward, Bevin Mechanisms of Damage-Induced
Homologous Recombination

7. RO1 CA082783 | Parsons, Ramon PTEN Tumor Suppressor and Signal
Transduction

RO1 CA087869 | Jaenisch, Rudolf Epigenetics, Stem Cells, and Cancer

9. RO1 CA106650 | Hockenbery, David Cell Metabolism and Myc-Induced Growth,
Death, and Neoplasia

10. RO1 CA109767 | Holly, Elizabeth Molecular Epidemiology of Pancreatic Cancer

11. RO1 CA112608 | Hanahan, Douglas Functions in Tumors of Recurrently
Amplified Prefoldin-4

12. RO1 CA113896 Lewis, Brian Molecular Dissection of Pancreatic Ductal
Adenocarcinoma

13. RO1 CA113896* | Lewis, Brian Molecular Dissection of Pancreatic Ductal
Adenocarcinoma

14. RO1 CA114421 | Risch, Harvey Case Control Study of Pancreas Cancer in
Shanghai, China

15. RO1 CA121113 | Velculescu, Victor Large-scale Genetic Analyses of Gene
Families in Colorectal Cancer

16. RO1 CA121137 | Chen, Xinbin Molecular Oncogenic Properties of Mutant
pS3

17. RO1 CA123159 | Cole, David Targeting the CASM Oncogene as a Novel
Therapy for Pancreatic Cancer

18. RO1 CA125162 | Joyce, Johanna Dissecting the Function of Cysteine
Cathepsins in the Tumor Microenvironment
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Risk, Prevention, Screening, and Diagnosis
Recommendation 1: Identify genetic and environmental factors that contribute to disease
development, cont.

No. | Mech | Project# Principal Investigator | Project Title
19. RO1 CA130888 | Schuller, Hildegard The GABA-B Receptor Is a Novel Drug
Target for Pancreatic Cancer
20. RO1 CA133774 | Batra, Surinder Smoking and Pancreatic Cancer
21. RO1 CA133774* | Batra, Surinder Smoking and Pancreatic Cancer
22. RO3 CA137803 | Li, Donghui Dietary Nitrosamines and Risk of Pancreatic
Cancer
23. RO3 CA139261 | Satia, Jessie Dietary Supplement Use, Physical Activity,
Body Mass Index, and Pancreatic Cancer
24, RO3 CA141524 | Klein, Robert Are Shared Controls Useful in Genome-wide
Association Studies for Cancer Genetics?
25. RO3 CA141570 | Olson, Sara Allergies and Pancreatic Cancer: A Pooled
Analysis in PANC4
26. R21 CA127794 | Zhou, Jin-Rong Metabolic Syndrome as Pancreatic Cancer
Etiology
27. R21 CA133080 | Tranah, Gregory Mitochondrial DNA Mutations in Pancreatic
Cancer
28. R21 CA133753 | Arafat, Hwyda Nicotine in Pancreatic Cancer: Molecular
Mechanisms
29. R44 CA112743 | Jacquez, Geoffrey Cancer Cluster Morphology
30. R44 CA135818 | Jacquez, Geoffrey Case-Only Cancer Clustering for Mobile
Populations
31. uo1 CA139578 | Genkinger, Jeanine Dietary Factors and Risk of Pancreatic Cancer
in a Pooled Analysis
32. ZIA BC 005561 | Gonzalez, Frank Liver-Enriched Transcription Factors
33. ZIA CP010136- | T Silverman, Debra Cancer Risk in Human Populations
00415
34. ZIA CP010136- | T Silverman, Debra Cancer Risk in Human Populations
02340
35. ZIA CP010169- | Ziegler, Regina Nutrition, Metabolism, and Cancer
10378
36. ZIA CP010193- | Solomon, Rachael Whole Genome Scan for Pancreatic Cancer
10392 Risk in the Pancreatic Cancer Cohort
Consortium
FY2009 ARRA
No. | Mech | Project# Principal Investigator | Project Title
1. P01 CA117969* | DePinho, Ronald Genetics and Biology of Pancreatic Duct
Adenocarcinoma
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Risk, Prevention, Screening, and Diagnosis
Recommendation 1: Identify genetic and environmental factors that contribute to disease
development, cont.

No. | Mech | Project# Principal Investigator | Project Title

2. RO1 CA102765* | Mandelson, Margaret Multi-Center Study of Pancreatic Cancer
Etiology

3. RO1 CA135386 Fischer, Susan Obesity and Pancreatic Cancer: The Role of
IGF-1

Recommendation 2: Develop approaches for prevention in high-risk cohorts.
FY2009 Appropriation

No. | Mech Project # Principal Investigator | Project Title

1. RO1 CA078814 | Sporn, Michael New Triterpenoids for Chemoprevention and
Therapy of Cancer

2. RO1 CA097075 | Petersen, Gloria Pancreatic Cancer Genetic Epidemiology
Consortium (PACGENE)

3. RO1 CA112016 | Pollack, Jonathan Gene Amplification and Deletion in
Pancreatic Cancer

4. RO1 CA122042 | Eibl, Guido The Role of n-3 Polyunsaturated Fatty Acids
in Pancreatic Cancer

RO1 CA124615 | Fischer, Susan Cyclooxygenase-2 Induced Pancreatic Cancer

6. RO1 CA125262 | Srivastava, Rakesh Chemoprevention of Pancreatic Cancer by
EGCG

7. RO1 CA129038 | Srivastava, Sanjay Chemoprevention of Pancreatic Cancer by
Capsaicin

8. RO1 CA129227 | Malafa, Mokenge Intervention of Pancreatic Oncogenic
Pathways with Dietary Tocotrienol

9. RO1 CA131151 | Sarkar, Fazlul RO1: A Novel and Targeted Approach to
Inhibit Invasion and Angiogenesis

10. RO1 CA132794 | Sarkar, Fazlul FoxM1: A Molecular Target in Pancreatic
Cancer

11. RO1 CA136754 | Lin, Richard Phosphatidylinositol 3-kinase and Prevention
of Pancreatic Cancer

12. RO3 CA137476 | Basu, Aruna Molecular Mechanism of Chemoprevention
by Benzylistothiocyanate in Pancreatic
Cancer

13. RO3 CA139261 | Satia, Jessie Dietary Supplement Use, Physical Activity,
Body Mass Index, and Pancreatic Cancer

14. RO3 CA141199 Guzman, Esther Identification of Bioactive Marine Natural
Products that Inhibit Mast Cells Implicated in
Pancreatic Tumorigenesis
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Risk, Prevention, Screening, and Diagnosis
Recommendation 2: Develop approaches for prevention in high-risk cohorts, cont.

No. | Mech Project # Principal Investigator | Project Title

15. R21 CA127794 | Zhou, Jin-Rong Metabolic Syndrome as Pancreatic Cancer
Etiology

16. R21 CA127840 | Lanza-Jacoby, Susan Variations of Calorie Restriction for the
Prevention of Pancreatic Cancer

17. Us4 CA116848 | Goran, Michael USC Center for Transdisciplinary Research
on Energetics™®

18. Us4 CA116848* | Goran, Michael USC Center for Transdisciplinary Research
on Energetics™®

19. Us4 CA116848* | Goran, Michael USC Center for Transdisciplinary Research
on Energetics*

20. ZIA CP010169- | Ziegler, Regina Nutrition, Metabolism, and Cancer

10378
FY2009 ARRA

No. | Mech Project # Principal Investigator | Project Title

1. RO1 CA125262* | Srivastava, Rakesh Chemoprevention of Pancreatic Cancer by
EGCG

2. RO1 CA127641 | Fisher, Paul Pancreatic Cancer Management by Novel
Gene Therapy & Dietary Agents

3. RO1 CA131151* | Sarkar, Fazlul RO1: A Novel and Targeted Approach to
Inhibit Invasion and Angiogenesis

4. RO1 CA135386 | Fischer, Susan Obesity and Pancreatic Cancer: The Role of
IGF-1
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Risk, Prevention, Screening, and Diagnosis

Recommendation 3: Develop early detection methods.’

FY2009 Appropriation

No. | Mech Project # Principal Investigator | Project Title

1. P50 CA062924 Kern, Scott SPORE in Gastrointestinal Cancer

2. P50 CA102701 | Petersen, Gloria Mayo Clinic SPORE in Pancreatic Cancer

3. P50 CA127297 | Hollingsworth, Michael | SPORE in Gastrointestinal Cancer

4. RO1 CA107209 Brentnall, Teresa Pancreatic Cancer Protein Biomarkers for
Early Detection

5. RO1 CA119414 | Hanahan, Douglas Detecting Cancer Early with Targeted Nano-
probes for Vascular Signatures

RO1 CA120432 | Goggins, Michael Markers of Early Pancreatic Cancer
RO1 CA131944 | Batra, Surinder Molecular Markers for the Diagnosis of

Pancreatic Cancer

8. RO1 CA137071 | Kelly, Kimberly Development of Molecularly Targeted
Imaging Agents for Early Detection of PDAC

9. RO1 CA140211 | Misek, David Distinctive Glycan Fingerprints of Pancreatic
Cancer for Plasma Detection

10. RO3 CA133449 | Shi, Jiaqi Role of elF3f in Pancreatic Cancer

11. RO3 CA141086 | Wang, Xinhui B7-H3 in Prognosis and Immunotherapy of
Pancreatic Cancer

12. R21 CA133080 | Tranah, Gregory Mitochondrial DNA Mutations in Pancreatic
Cancer

13. R21 CA133715 | Korc, Murray microRNAs as Novel Biomarkers for
Pancreatic Ductal Adenocarcinoma

14. R21 CA137429 | Liu, Bin Selection of Internalizing Human Antibodies
Targeting Pancreatic Tumor Cells In Situ by
Laser Capture Microdissection

15. R21 CA139279 | Willmann, Juergen Early Detection of Pancreatic Cancer with
Targeted Contrast-enhanced Ultrasound

16. R21 CA141203 | Emelianov, Stanislav Nanocage System for Endoscopic Imaging
and Staging of Pancreatic Cancer

17. R33 CA110104 | Dmochowski, Ivan Multi-modal129 Xe Probes for Tumor
Detection

18. R33 CA122890 | Haab, Brian Defining Secreted Glycan Alterations in
Pancreatic Cancer

19. R41 CA135911 | Iftimia, Nicusor Enhanced Contrast Imaging for Screening of
Early Pancreatic Cancer

7 Projects coded to Risk, Prevention, Screening, and Diagnosis recommendation #3 are also relevant to the Clinical
Trials Planning Meeting on Pancreas Cancer Treatment Consensus Report Emphasis Area of Biomarkers (J Clin
Oncol. 2009 Nov 20:27(33):5660-9).
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Risk, Prevention, Screening, and Diagnosis
Recommendation 3: Develop early detection methods, cont.

No. | Mech Project # Principal Investigator | Project Title

20. R44 CA117218 | Iftimia, Nicusor Image-Guided Intervention System for
Pancreatic Cystic Lesions

21. R44 CA124166 | Valle, Rosaura Serum-Based Assays for Pancreatic Cancer
Detection

22. R56 CA096924 | Gold, David Detection and Diagnosis of Pancreatic Cancer

23. uo1 CA084968* | Bigbee, William Serum Proteomic Biomarkers for Colon &
Pancreatic Cancer

24. Uo1 CA084982* | Hanash, Samir Proteomics Biomarkers Development
Laboratory

25. Uo1 CA111294* | Hollingsworth, Michael | Early Diagnosis of Pancreatic Cancer

26. Uo1 CA111302* | Killary, Ann Biomarkers for the Early Detection of
Pancreatic Cancer

27. Uo1 CA117452* | Lokshin, Anna Multiplexed Serum Biomarkers for Pancreatic
Cancer

28. Uo01 CA128437 | Hollingsworth, Michael | Autoantibodies Against Glycopeptide
Epitopes as Serum Biomarkers of Cancer

29. uo1 CA128442 | Varki, Ajit Neu5Gce and anti-Neu5Gce Antibodies for
Detection of Cancer and Cancer Risk

30. uo1 CA128454 | Pierce, James Tumor Glycomics Laboratory for Discovery
of Pancreatic Cancer Markers

31. ZIA BC 010997 | Avital, Itzhak Purification of a Novel Antibody Against
Solid Organ Cancer Stem Cells

FY2009 ARRA

No. | Mech Project # Principal Investigator | Project Title

1. uo1 CA128454* | Pierce, James Tumor Glycomics Laboratory for Discovery
of Pancreatic Cancer Markers

2. Us4 CA119338* | Nie, Shuming Emory-GA Tech Nanotechnology Center for
Personalized and Predictive Oncology

Recommendation 4: Create new registries and expand existing registries.
FY2009 Appropriation

No. | Mech Project # Principal Investigator | Project Title

1. P50 CA062924 Kern, Scott SPORE in Gastrointestinal Cancer

2. RO1 CA097075 | Petersen, Gloria Pancreatic Cancer Genetic Epidemiology

Consortium (PACGENE)
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Risk, Prevention, Screening, and Diagnosis
Recommendation 4: Create new registries and expand existing registries, cont.

No. | Mech Project # Principal Investigator | Project Title
RO1 CA109767 | Holly, Elizabeth Molecular Epidemiology of Pancreatic Cancer
4. R21 CA133080 | Tranah, Gregory Mitochondrial DNA Mutations in Pancreatic
Cancer
5. ZIA CP010193- | Solomon, Rachael Whole Genome Scan for Pancreatic Cancer
10392 Risk in the Pancreatic Cancer Cohort
Consortium
FY2009 ARRA
No. | Mech Project # Principal Investigator | Project Title
1. RO1 CA109767* | Holly, Elizabeth Molecular Epidemiology of Pancreatic Cancer
Recommendation 5: Develop specimen banks.?
FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. P50 CA127297 | Hollingsworth, Michael | SPORE in Gastrointestinal Cancer
2. R44 CA124166 | Valle, Rosaura Serum-Based Assays for Pancreatic Cancer
Detection
FY2009 ARRA
No. | Mech Project # Principal Investigator | Project Title
1. RO1 CA102765* | Mandelson, Margaret Multi-Center Study of Pancreatic Cancer
Etiology

Recommendation 6: Establish consortia to elucidate causal factors.
FY2009 Appropriation
No grants or contracts.

FY2009 ARRA
No grants or contracts.

¥ Projects coded to Risk, Prevention, Screening, and Diagnosis recommendation #5 are also relevant to the Clinical
Trials Planning Meeting on Pancreas Cancer Treatment Consensus Report Emphasis Area of Establishment of
Biorepositories (J Clin Oncol. 2009 Nov 20;27(33):5660-9).
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Risk, Prevention, Screening, and Diagnosis

Recommendation 7: Develop education and training resources.

FY2009 Appropriation
No grants or contracts.

FY2009 ARRA
No grants or contracts.

Recommendation 8: Develop a Web-based imaging library.

FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. RO1 CA135673 | Sevick-Muraca, Eva Fluorescence Enhanced Optical Tomography
2. R21 CA139279 | Willmann, Juergen Early Detection of Pancreatic Cancer with

Targeted Contrast-Enhanced Ultrasound

FY2009 ARRA
No grants or contracts.

Recommendation 9: Establish technology centers for gene and protein expression.
FY2009 Appropriation

No. | Mech Project # Principal Investigator | Project Title

1. RO1 CA139599 | Allbritton, Nancy Multiplexed Measurement of Kinase Activity
in Single Cancer Cells

FY2009 ARRA
No grants or contracts.

Recommendation 10: Develop animal models.’

FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. RO1 CA076361 | Sandgren, Eric Genetic Mechanisms in Experimental
Pancreatic Cancer
2. RO1 CA082783 | Parsons, Ramon PTEN Tumor Suppressor and Signal
Transduction
3. RO1 CA094084 | Yamamoto, Masato Enhanced CRAd for Pancreatic Cancer

? Projects coded to Risk, Prevention, Screening, and Diagnosis recommendation #10 are also relevant to the Clinical
Trials Planning Meeting on Pancreas Cancer Treatment Consensus Report Emphasis Area of Utility of Preclinical
Models (J Clin Oncol. 2009 Nov 20:27(33):5660-9).
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Risk, Prevention, Screening, and Diagnosis
Recommendation 10: Develop animal models, cont.

No. | Mech Project # Principal Investigator | Project Title

4. RO1 CA125162 | Joyce, Johanna Dissecting the Function of Cysteine
Cathepsins in the Tumor Microenvironment

5. RO1 CA125262 | Srivastava, Rakesh Chemoprevention of Pancreatic Cancer by
EGCG

6. RO1 CA129963 | Hidalgo, Manuel Tailoring New Drugs in Pancreatic Cancer

RO1 CA131151 Sarkar, Fazlul RO1: A Novel and Targeted Approach to

Inhibit Invasion and Angiogenesis

8. RO1 CA132794 | Sarkar, Fazlul FoxM1: A Molecular Target in Pancreatic
Cancer

9. R21 CA137472 Sommer, Frank MRI-Guided Ultrasonic Ablation of
Pancreatic Cancer

10. Uo1 CA105492 Varmus, Harold Using Mouse Models to Probe the
Relationship of Oncogenesis to Development
and Oncogene Dependence

FY2009 ARRA

No. | Mech Project # Principal Investigator | Project Title

1. RO1 CA125262* | Srivastava, Rakesh Chemoprevention of Pancreatic Cancer by
EGCG

2. RO1 CA131151* | Sarkar, Fazlul RO1: A Novel and Targeted Approach to
Inhibit Invasion and Angiogenesis

52




Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Therapy

Recommendation 1: Facilitate discovery and development of targeted therapeutics."

FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. P01 CA017094 | Dorr, Robert Therapeutic Targeting of Hypoxic and
Oxidative Stress
2. P01 CA067166 | Giaccia, Amato Tumor Hypoxia: Molecular Studies &
Clinical Exploitation
P01 CA073743* | Finn, Olivera Dendritic Cell Biology and Therapy
4. P01 CA084203 | Hasan, Tayyaba Molecular Response and Imaging-Based
Combination Strategies for Optimal PDT
P01 CA109552 | Von Hoff, Daniel Targets to Therapeutics in Pancreatic Cancer
6. PO1 CA134292 Leach, Steven Functional Annotation of the Pancreatic
Cancer Genome
7. P20 CA101936* | Abbruzzese, James SPORE in Pancreatic Cancer
P50 CA062924 Kern, Scott SPORE in Gastrointestinal Cancer
9. P50 CA127297 | Hollingsworth, Michael | SPORE in Gastrointestinal Cancer
10. ROO CA129070 | Medarova, Zdravka Target-Specific Imaging and Delivery of
siRNA to Tumors
11. RO1 CA042385 | Kolesnick, Richard Targeting KSR to Treat Pancreatic Cancer
12. RO1 CA042829 | Schuller, Hildegard GABA-B-R-Mediated Prevention of
Pancreatic Cancer
13. RO1 CA045726 | Cheresh, David Regulation of Metastasis by Alpha V Integrin
and Src
14. RO1 CA051210 Ross, David Biochemical and Molecular Studies on DT
Diaphorase
15. RO1 CA057855 | Sherman, Linda Generating CTL Against Tumor-Associated
Peptide Antigens
16. RO1 CA061015 | Powis, Garth Novel Inhibitors of Akt Signaling in
Pancreatic Cancer
17. RO1 CA061015* | Powis, Garth Novel Inhibitors of Akt Signaling in
Pancreatic Cancer
18. RO1 CA078554 | Lawrence, Theodore Gemcitabine-Radiation for Advanced
Pancreatic Cancer
19. RO1 CA078814 | Sporn, Michael New Triterpenoids for Chemoprevention and
Therapy of Cancer

1 Projects coded to Therapy recommendation #1 are also relevant to the Clinical Trials Planning Meeting on
Pancreas Cancer Treatment Consensus Report Emphasis Area of New Targets for Drug Development (J Clin
Oncol. 2009 Nov 20:27(33):5660-9).
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Therapy
Recommendation 1: Facilitate discovery and development of targeted therapeutics, cont.

No. | Mech Project # Principal Investigator | Project Title

20. RO1 CA085563 | Huang, Peng Superoxide, ROS, and Novel Targets for
Cancer Therapy

21. RO1 CA085939 | Black, Margaret Improving Suicide Genes for Cancer Gene
Therapy

22. RO1 CA094084 | Yamamoto, Masato Enhanced CRAd for Pancreatic Cancer

23. RO1 CA095031 | Von Hoff, Daniel Aurora Kinases as Therapeutic Targets in
Pancreatic Cancer

24. RO1 CA095731 | Brunicardi, Francis PDX-1 is a Therapeutic Target for Pancreatic
Cancer

25. RO1 CA099948 | Hanahan, Douglas Mechanism and Therapeutic Targeting of
Evasive Resistance to Antiangiogenic Drugs

26. RO1 CA103314 | Ojima, Iwao Tumor-Targeting Chemotherapeutic Agents

27. RO1 CA103904 | Bortfeld, Thomas Multi-Criteria IMRT Optimization

28. RO1 CA109389 | Mohammad, Ramzi Specific Targets for Pancreatic Cancer
Therapy

29. RO1 CA113669 | Maitra, Anirban Hedgehog Inhibitors in Pancreas Cancer

30. RO1 CA118022 | Wold, William Hamster Model for Oncolytic Adenovirus
Vectors

31. RO1 CA118545 | Korn, Wolfgang Experimentally Validated Mathematical
Modeling of Oncolytic Virus Infection

32. RO1 CA119397 | Prasad, Paras Multifunctional Nanoparticles in Diagnosis
and Therapy of Pancreatic Cancer

33. RO1 CA119397* | Prasad, Paras Multifunctional Nanoparticles in Diagnosis
and Therapy of Pancreatic Cancer

34. RO1 CA120409 | June, Carl Immunotherapy of Mesothelin Expressing
Tumors with Lentiviral Engineered T cells

35. RO1 CA123159 | Cole, David Targeting the CASM Oncogene as a Novel
Therapy for Pancreatic Cancer

36. RO1 CA123483 Kern, Scott Fanconi Defects in Pancreatic Cancer
Oncogenesis

37. RO1 CA123547 | Gillies, Robert Targeting Pancreatic Cancer

38. RO1 CA124714 | Brock, Kristy Dynamic Multi-Organ Anatomical Models for
Hypofractionated RT Design and Delivery

39. RO1 CA124998 | Safe, Stephen NUR?77 Agonists: New Targets for Pancreatic
Cancer Chemotherapy

40. RO1 CA125262 | Srivastava, Rakesh Chemoprevention of Pancreatic Cancer by
EGCG

41. RO1 CA127494 | McConkey, David Proteasome Inhibition and ER Stress
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Therapy
Recommendation 1: Facilitate discovery and development of targeted therapeutics, cont.

No. | Mech Project # Principal Investigator | Project Title

42. RO1 CA128865 | Turkson, James Therapeutic Application of Novel Stat3
Inhibitors in Breast and Pancreatic Cancer

43. RO1 CA129038 | Srivastava, Sanjay Chemoprevention of Pancreatic Cancer by
Capsaicin

44. RO1 CA129227 | Malafa, Mokenge Intervention of Pancreatic Oncogenic
Pathways with Dietary Tocotrienol

45. RO1 CA130888 | Schuller, Hildegard The GABA-B Receptor Is a Novel Drug
Target for Pancreatic Cancer

46. RO1 CA130897 | Woo, Savio Anaerobic Bacteria as Oncopathic Agents for
Pancreatic Cancer

47. RO1 CA131045 Simeone, Diane ATDC Function in Human Pancreatic
Adenocarcinoma

48. RO1 CA131199 | Graves, Edward Small Animal Image-Guided Radiotherapy

49. RO1 CA132734 | Vile, Richard Autoimmunity and Anti Tumor Immunity
Outside of the Melanocyte/Melanoma
Paradigm

50. RO1 CA133557 | Bardeesy, Nabeel TGF-beta Signaling in Pancreatic Cancer

51. RO1 CA134767 | Nelkin, Barry Targeting CDKS5 in Pancreatic Cancer:
Mechanistic and Preclinical Development

52. RO1 CA135011 | Mukherjee, Priyabrata | Development of a Gold Nanoparticles Based
Targeted Delivery System

53. RO1 CA135673 | Sevick-Muraca, Eva Fluorescence Enhanced Optical Tomography

54. RO1 CA136526 | Fernandez-Zapico, Hedgehog and EGF Interaction: A Novel

Martin Therapeutic Approach for Pancreatic Cancer

55. RO1 CA138461 | Wang, Liewei Pharmacogenomics and Mechanisms of
Cytidine Analogues

56. RO3 CA137479 | Lin, Jiayuh A New Curcumin Analogue with Potent
Suppressive Activity in Pancreatic Cancer

57. RO3 CA139266 | Kuroda, Toshihiko Prodrug Enzyme Therapy of Pancreatic
Cancer Mediated by Oncolytic HSV Vector

58. RO3 CA140024 | Claudio, Pier Paolo Ultrasound-Guided Gene Delivery in
Pancreatic Cancer

59. RO3 CA141086 | Wang, Xinhui B7-H3 in Prognosis and Immunotherapy of
Pancreatic Cancer

60. RO3 CA143164 | Murray, Nicole Role of Atypical PKCs in Pancreatic Tumor
Growth and Metastasis

61. RO3 CA143614 | Awasthi, Vibhudutta Pancreatic Cancer Therapy with GRP
Receptor-Targeted Imageable Diphenyl
Difluorok
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Therapy
Recommendation 1: Facilitate discovery and development of targeted therapeutics, cont.

No. | Mech Project # Principal Investigator | Project Title

62. RO3 CA143763 | Grossman, Steven Targeting the ARF/CtBP Axis in Pancreatic
Cancer

63. R21 CA124931 | Mousa, Shaker Experimental Models for Testing Novel
Targets for Pancreatic Cancer Cell Invasion

64. R21 CA126058 Laheru, Daniel Gene Modified Vaccine in Combination with
Ipilimumab for Advanced Pancreatic Cancer

65. R21 CA128456 | Hallahan, Dennis Nanoparticles Targeting Pancreatic Cancer

66. R21 CA131194 Saltzman, Daniel Studies of Attenuated Salmonella with IL-2
Against Pancreatic Cancer

67. R21 CA133652 | Lin, Jiayuh Target Stat3 in Pancreatic Cancer Using
Novel Small Molecule Inhibitors

68. R21 CA133654 | Faller, Douglas Inducing Chromosomal Damage Responses in
Pancreatic Cancer

69. R21 CA134615 Gartel, Andrei The Role of FoxM1 in Pancreatic Cancer

70. R21 CA135435 | Bouvet, Michael Divalent Cation Activation of the Integrin-
Mediated Malignant Phenotype in Pancreatic
Cancer

71. R21 CA135464 | Carson, William Cetuximab Therapy of Pancreatic Cancer:
Immune Modulation with IL-21

72. R21 CA135483 | Hoffmann, F. Targeting Smad3-Ski for Therapeutic
Development in Pancreatic Cancer

73. R21 CA135604 | Javle, Milind Phase I Study of the BikDD Nanoparticle for
Advanced Cancer of the Pancreas

74. R21 CA135622 Messersmith, Wells Evaluation of Src Inhibition in Pancreas
Cancer

75. R21 CA137230 Cullen, Joseph Mechanisms of Ascorbate-Induced
Cytotoxicity in Pancreatic Cancer

76. R21 CA137292 | Rozengurt, Juan Targeting Crosstalk between Insulin and Gq
Signaling Systems in Pancreatic Cancer

77. R21 CA137401 | Johnson, Keith Exploiting Novel Pathways to Treat
Pancreatic Cancer

78. R21 CA137429 | Liu, Bin Selection of Internalizing Human Antibodies
Targeting Pancreatic Tumor Cells In Situ by
Laser Capture Microdissection

79. R21 CA137692 | Lowy, Andrew Targeting RON Receptor Signaling in
Pancreatic Cancer

80. R21 CA139182 | Spitz, Douglas Enhancement of Cancer Therapy Using
Ketogenic Diets

81. R21 CA140003 | Salgia, Ravi Novel Targeted Therapy in Pancreatic Cancer
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Therapy
Recommendation 1: Facilitate discovery and development of targeted therapeutics, cont.

No. | Mech Project # Principal Investigator | Project Title

82. R21 CA141101 | Koch, Tad Development of a CES 2-Activated
Doxazolidine Prodrug for Pancreatic Cancer

83. R37 CA050286 | Cheresh, David VEGF and PDGF in Angiogenesis and Tumor
Progression

&4. R41 CA141908 | Faller, Douglas Development of an Oncogene-Targeted
Therapeutic

85. R43 CA133985 Tueckmantel, Werner HDACS6-Selective Inhibitors for Pancreatic
Cancer Treatment

86. R43 CA137884 | Fan, Xiaomin Novel Human Anti-uPAR Antibodies for the
Treatment of Pancreatic Cancer

87. R43 CA141738 | Orentas, Rimas Universal MUCI1 Targeted Immunotherapy

88. R44 CA128141 | Shahan, Mark Improving Efficacy of RNase Cancer Therapy
by Pharmacokinetics

89. R44 CA134063 | Jones, Frank Development of a Novel CEA Expressing
AdS5 [E1-, E2b-] Vector for Treatment

90. uo1 CA063477 | Cheng, Yung-Chi Nucleoside Analogs as Anticancer
Compounds

91. Uo1 CA141468 | Engleman, Edgar Biology and Immunology of Pancreatic
Cancer Stem Cells in a Novel Mouse Model

92. Uo1 CA141576 | Castrillon, Diego LKB1 Tumor Suppressor and Human Cancer

93. uUl19 CA113297 | Shen, Ben UWCCC National Cooperative Drug
Discovery Group for Cancer

94. U19 CA113341 | Jaffee, Elizabeth Combinational Immunotherapies to Amplify
Vaccine-Induced Immunity

95. Us4 CA132379 | Navarro, Ana Comprehensive SDSU-UCSD Cancer Center
Partnership (2 of 2)

96. Us4 CA132384 | Klonoff, Elizabeth Comprehensive SDSU/UCSD Cancer Center
Partnership 1 of 2

97. ZIA BC 010451 | Barchi, Joseph Carbohydrate Antigen-Bearing Nanoparticles
for Anti-Adhesives and Tumor Vaccines

FY2009 ARRA

No. | Mech Project # Principal Investigator | Project Title

1. RO1 CA033084* | Greenberg, Philip Mechanisms of Murine Tumor Eradication by
Immunotherapy

2. RO1 CA045726* | Cheresh, David Regulation of Metastasis by Alpha V Integrin
and Src

3. RO1 CAO078554* | Lawrence, Theodore Gemcitabine-Radiation for Advanced
Pancreatic Cancer
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Therapy
Recommendation 1: Facilitate discovery and development of targeted therapeutics, cont.

No. | Mech Project # Principal Investigator | Project Title

4. RO1 CAO078554* | Lawrence, Theodore Gemcitabine-Radiation for Advanced
Pancreatic Cancer

5. RO1 CA105412* | Quigley, James Transmembrane Proteins Involved in Human
Tumor Expansion

6. RO1 CA119397* | Prasad, Paras Multifunctional Nanoparticles in Diagnosis
and Therapy of Pancreatic Cancer

7. RO1 CA121830* | Xu, Liang Tumor-Targeted Silencing of Bcl-2/Bcl-xL by
the Self-Assembled siRNA-Nanovectors

8. RO1 CA125262* | Srivastava, Rakesh Chemoprevention of Pancreatic Cancer by
EGCG

9. RO1 CA126827 | Scheidt, Karl Synthesis of Anticancer Pyran Natural
Products

10. RO1 CA127641 | Fisher, Paul Pancreatic Cancer Management by Novel
Gene Therapy & Dietary Agents

11. RO1 CA137873 | McAlpine, Shelli Conformational Based Design and
Development of Antitumor Agents

12. R21 CA135218 | Mehta, Kapil Biological and Therapeutic Significance of
TG2 in Pancreatic Cancer

13. R21 CA140190 | Counter, Christopher Preclinical Evaluation of NOS Inhibitors for
the Treatment of Pancreatic Cancer

14. R21 CA140828 | Yao, Qizhi Enhancement of Dendritic Cell Vaccine
Efficiency against Pancreatic Cancer by MSK

15. R21 CA140919 | Zundel, Wayne Targeted CSNS5 Inhibition in Pancreatic
Cancer

16. R56 CA093455* | Wright, Amy Discovery of Novel Antitumor Agents
Effective against Pancreatic Cancer

17. RC2 CA148346 | Goggins, Michael Predicting Pancreatic Cancer Responses for a
Parp Inhibitor-Based Clinical Trial

18. uo1 CA063477* | Cheng, Yung-Chi Nucleoside Analogs as Anticancer
Compounds

19. Us4 CA132379* | Navarro, Ana Comprehensive SDSU-UCSD Cancer Center
Partnership (2 of 2)

20. Us4 CA132384* | Klonoff, Elizabeth Comprehensive SDSU/UCSD Cancer Center
Partnership 1 of 2
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PRG Priority Area: Therapy

Recommendation 2: Discover techniques to assess targeted therapeutics.

FY2009 Appropriation

No. | Mech Project # Principal Investigator | Project Title

1. P01 CA017094 | Dorr, Robert Therapeutic Targeting of Hypoxic and
Oxidative Stress

2. PO1 CA084203 | Hasan, Tayyaba Molecular Response and Imaging-Based
Combination Strategies for Optimal PDT

3. P01 CA109552 | Von Hoff, Daniel Targets to Therapeutics in Pancreatic Cancer

4. P20 CA101936* | Abbruzzese, James SPORE in Pancreatic Cancer

5. P30 CA023100 | Carson, Dennis Specialized Cancer Center Support Grant

6. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant

7. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant

8. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant

9. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant

10. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant

11. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant

12. ROO CA129070 | Medarova, Zdravka Target-Specific Imaging and Delivery of
siRNA to Tumors

13. RO1 CA042385 | Kolesnick, Richard Targeting KSR to Treat Pancreatic Cancer

14. RO1 CA094084 | Yamamoto, Masato Enhanced CRAd for Pancreatic Cancer

15. RO1 CA095731 | Brunicardi, Francis PDX-1 Is a Therapeutic Target for Pancreatic
Cancer

16. RO1 CA103314 | Ojima, Iwao Tumor-Targeting Chemotherapeutic Agents

17. RO1 CA108888 | Repasky, Elizabeth Analysis of Patient Tumor Responses to
Apo2L/TRAIL

18. RO1 CA113669 | Maitra, Anirban Hedgehog Inhibitors in Pancreas Cancer

19. RO1 CA115626 | Dorr, Robert Redox-Active Agents for Pancreatic Cancer

20. RO1 CA116554 | Hidalgo, Manuel Individualized Treatment of Pancreatic
Cancer

21. RO1 CA118545 | Korn, Wolfgang Experimentally Validated Mathematical
Modeling of Oncolytic Virus Infection

22. RO1 CA120409 | June, Carl Immunotherapy of Mesothelin Expressing
Tumors with Lentiviral Engineered T cells

23. RO1 CA124766 | D'souza, Warren Feedback Control of Respiration-Induced
Tumor Motion with a Treatment Couch

24. RO1 CA127494 | Mcconkey, David Proteasome Inhibition and ER Stress

25. RO1 CA129963 | Hidalgo, Manuel Tailoring New Drugs in Pancreatic Cancer

26. RO1 CA132971 | Bouvet, Michael Color-Coded Imaging of Pancreatic Cancer

Microenvironment for Drug Discovery




Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Therapy
Recommendation 2: Discover techniques to assess targeted therapeutics, cont.

No. | Mech Project # Principal Investigator | Project Title

27. RO1 CA137071 | Kelly, Kimberly Development of Molecularly Targeted
Imaging Agents for Early Detection of PDAC

28. RO1 CA139599 | Allbritton, Nancy Multiplexed Measurement of Kinase Activity
in Single Cancer Cells

29. RO3 CA129581 Smith, Jill OGF & Gemcitabine: A Novel Treatment for
Pancreatic Cancer: Phase I Study

30. RO3 CA133599 Ben-Josef, Edgar Diffusion MRI to Assess Pancreatic Tumor
Response

31. RO3 CA143614 | Awasthi, Vibhudutta Pancreatic Cancer Therapy with GRP
Receptor-Targeted Imageable Diphenyl
Difluorok

32. R21 CA137472 Sommer, Frank MRI-Guided Ultrasonic Ablation of
Pancreatic Cancer

33. R42 CA115112 | Vosburgh, Kirby Image-Guided System for Cancer Intervention

34. R44 CA121611 | Barnett, Allen Commercial Development of Src Kinase
Inhibitors for Oncology

35. R44 CA128141 | Shahan, Mark Improving Efficacy of RNase Cancer Therapy
by Pharmacokinetics

36. U19 CA113341 | Jaffee, Elizabeth Combinational Immunotherapies to Amplify
Vaccine-Induced Immunity

FY2009 ARRA

No. | Mech Project # Principal Investigator | Project Title

1. RO1 CA121830* | Xu, Liang Tumor-Targeted Silencing of Bcl-2/Bcl-xL by
the Self-Assembled siRNA-Nanovectors

2. RO1 CA132971* | Bouvet, Michael Color-Coded Imaging of Pancreatic Cancer
Microenvironment for Drug Discovery

3. RC2 CA148346 | Goggins, Michael Predicting Pancreatic Cancer Responses for a
Parp Inhibitor-Based Clinical Trial

Recommendation 3: Conduct research on the supportive care of patients.
FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. RO3 CA129581 Smith, Jill OGF & Gemcitabine: A Novel Treatment for

Pancreatic Cancer: Phase I Study
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Therapy
Recommendation 3: Conduct research on the supportive care of patients, cont.

FY2009 ARRA
No grants or contracts.

Recommendation 4: Develop mechanisms to facilitate access to targeted therapies.

FY2009 Appropriation
No grants or contracts.

FY2009 ARRA
No grants or contracts.

Recommendation 5: Develop infrastructure for molecular target assessment."

FY2009 Appropriation

No. | Mech Project # Principal Investigator | Project Title

1. RO1 CA042829 | Schuller, Hildegard GABA-B-R-Mediated Prevention of
Pancreatic Cancer

2. RO1 CA130888 | Schuller, Hildegard The GABA-B Receptor Is a Novel Drug
Target for Pancreatic Cancer

3. R21 CA135102 Storz, Peter Role of Protein Kinase D in Pancreatic
Cancer

FY2009 ARRA

No grants or contracts.

Recommendation 6: Improve infrastructure for clinical trials and promote patient
participation.'

FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. P30 CA023100 | Carson, Dennis Specialized Cancer Center Support Grant
2. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant
3. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant
4. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant
5. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant

" Projects coded to Therapy recommendation #5 are also relevant to the Clinical Trials Planning Meeting on
Pancreas Cancer Treatment Consensus Report Emphasis Area of Biomarkers (J Clin Oncol. 2009 Nov
20:27(33):5660-9).

"2 Projects coded to Therapy recommendation #6 are also relevant to the Clinical Trials Planning Meeting on
Pancreas Cancer Treatment Consensus Report Emphasis Area of Future Clinical Trials (J Clin Oncol. 2009 Nov

20:27(33):5660-9).
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Therapy
Recommendation 6: Improve infrastructure for clinical trials and promote patient participation,

cont.
No. | Mech Project # Principal Investigator | Project Title
6. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant
P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant
RO3 CA129581 Smith, Jill OGF & Gemcitabine: A Novel Treatment for
Pancreatic Cancer: Phase I Study

FY2009 ARRA
No grants or contracts.
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Health Services Research

Recommendation 1: Identify effective forms of provider/patient communication.

FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. RO1 CA128455 | Shaw, Susan The Impact of Cultural Differences on Health
Literacy & Chronic Disease Outcomes
2. RO1 CA128455* | Shaw, Susan The Impact of Cultural Differences on Health
Literacy & Chronic Disease Outcomes
3. RO1 CA128455* | Shaw, Susan The Impact of Cultural Differences on Health
Literacy & Chronic Disease Outcomes
4. RO1 CA128455* | Shaw, Susan The Impact of Cultural Differences on Health
Literacy & Chronic Disease Outcomes
5. RO1 CA128455* | Shaw, Susan The Impact of Cultural Differences on Health
Literacy & Chronic Disease Outcomes
FY2009 ARRA
No grants or contracts.
Recommendation 2: Study message effectiveness in patient decision making.
FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. RO1 CA128455 | Shaw, Susan The Impact of Cultural Differences on Health
Literacy & Chronic Disease Outcomes
2. RO1 CA128455* | Shaw, Susan The Impact of Cultural Differences on Health
Literacy & Chronic Disease Outcomes
3. RO1 CA128455* | Shaw, Susan The Impact of Cultural Differences on Health
Literacy & Chronic Disease Outcomes
4. RO1 CA128455* | Shaw, Susan The Impact of Cultural Differences on Health
Literacy & Chronic Disease Outcomes
5. RO1 CA128455* | Shaw, Susan The Impact of Cultural Differences on Health
Literacy & Chronic Disease Outcomes

FY2009 ARRA
No grants or contracts.
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PRG Priority Area: Health Services Research

Recommendation 3: Study requirements and costs of multidisciplinary clinical trials.

FY2009 Appropriation
No grants or contracts.

FY2009 ARRA
No grants or contracts.

Recommendation 4: Evaluate current practices in diagnosis and care.

FY2009 Appropriation

No. | Mech Project # Principal Investigator | Project Title

1. RO1 CA108888 | Repasky, Elizabeth Analysis of Patient Tumor Responses to
Apo2L/TRAIL

2. RO1 CA124766 | D'souza, Warren Feedback Control of Respiration-Induced
Tumor Motion with a Treatment Couch

3. RO1 CA132900 | Lamont, Elizabeth Population-Based Assessment of Cancer Trial
Generalizability in the Elderly

FY2009 ARRA
No grants or contracts.

Recommendation 5: Develop a survivorship registry.

FY2009 Appropriation
No grants or contracts.

FY2009 ARRA
No grants or contracts.

Recommendation 6: Create a Web-based repository for information about clinical trial

costs.

FY2009 Appropriation
No grants or contracts.

FY2009 ARRA
No grants or contracts.
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PRG Priority Area: Health Services Research

Recommendation 7: Develop new models for application in community and academic

settings.
FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. RO1 CA132900 | Lamont, Elizabeth Population-Based Assessment of Cancer Trial
Generalizability in the Elderly
FY2009 ARRA
No grants or contracts.
Recommendation 8: Create new education, training, and communication tools.
FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. P20 CA101936* | Abbruzzese, James SPORE in Pancreatic Cancer
2. P50 CA062924 Kern, Scott SPORE in Gastrointestinal Cancer
3. P50 CA127003 Fuchs, Charles DF/HCC SPORE in Gastrointestinal Cancer

FY2009 ARRA
No grants or contracts.
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Pancreatic Cancer: A Summary of NCI’s Portfolio & Highlights of Recent Research Progress

PRG Priority Area: Scientific Toolkit

Recommendation 1: Establish a specimen resource.”

FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. P30 CA023100 | Carson, Dennis Specialized Cancer Center Support Grant
2. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant
3. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant
4. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant
5. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant
6. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant
7. P30 CA023100* | Carson, Dennis Specialized Cancer Center Support Grant
8. P50 CA127297 | Hollingsworth, Michael | SPORE in Gastrointestinal Cancer
9. RO1 CA109767 | Holly, Elizabeth Molecular Epidemiology of Pancreatic Cancer
FY2009 ARRA
No. | Mech Project # Principal Investigator | Project Title
1. RO1 CA109767* | Holly, Elizabeth Molecular Epidemiology of Pancreatic Cancer
Recommendation 2: Develop a database of biological profiles.
FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. P01 CA117969 | DePinho, Ronald Genetics and Biology of Pancreatic Duct
Adenocarcinoma
2. R21 CA134623 | Lubman, David Proteomic Pathways for Pancreatic Cancer
Stem Cells
3. ZIA CP010193- | Solomon, Rachael Whole Genome Scan for Pancreatic Cancer
10392 Risk in the Pancreatic Cancer Cohort
Consortium

" Projects coded to Scientific Toolkit recommendation #1 are also relevant to the Clinical Trials Planning Meeting
on Pancreas Cancer Treatment Consensus Report Emphasis Area of Establishment of Biorepositories (J Clin Oncol.
2009 Nov 20:27(33):5660-9).
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PRG Priority Area: Scientific Toolkit
Recommendation 2: Develop a database of biological profiles, cont.

FY2009 ARRA
No. | Mech Project # Principal Investigator | Project Title
1. P01 CA117969* | DePinho, Ronald Genetics and Biology of Pancreatic Duct
Adenocarcinoma
Recommendation 3: Develop new biological sampling techniques.
FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. N43 | N43C0O90007 | Johnson, Mark SBIR Topic 257, Instruments and Devices
4-000 that Preserve Molecular Profiles in Tumor
2. PO1 CA134292 Leach, Steven Functional Annotation of the Pancreatic
Cancer Genome
3. R21 CA133551 Nettikadan, Saju CellWell?: A Microdevice for Single Cell
Analysis
4. R21 CA138280 | Makrigiorgos, G. Technology for Sensitive and Reliable
Mutational Profiling in Pancreatic Cancer
FY2009 ARRA
No grants or contracts.
Recommendation 4: Capture knowledge of relevant molecular pathways.
FY2009 Appropriation
No. | Mech Project # Principal Investigator | Project Title
1. P50 CA127003 Fuchs, Charles DF/HCC SPORE in Gastrointestinal Cancer
2. RO1 CA108888 | Repasky, Elizabeth Analysis of Patient Tumor Responses to
Apo2L/TRAIL
RO3 CA133449 | Shi, Jiaqi Role of eIF3f in Pancreatic Cancer
4. R13 CA147843 | Foskett, Kevin 2009 Calcium Signaling Gordon Research
Conference
5. R21 CA127701 | Su, Gloria The Tumor-Suppressive Role of
ALK4/ACVRI1B in Pancreatic Tumorigenesis
6. R21 CA135102 Storz, Peter Role of Protein Kinase D in Pancreatic
Cancer
7. R33 CA114304 | Schmittgen, Thomas Real-Time PCR Expression Profiling of
microRNA
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Recommendation 4: Capture knowledge of relevant molecular pathways, cont.

FY2009 ARRA
No grants or contracts.

Recommendation 5: Develop gene-based model systems.'

FY2009 Appropriation

No. | Mech Project # Principal Investigator | Project Title

1. PO1 CA134292 Leach, Steven Functional Annotation of the Pancreatic
Cancer Genome

2. P50 CA102701 | Petersen, Gloria Mayo Clinic SPORE in Pancreatic Cancer

RO1 CA045234 | Hanahan, Douglas Regulating Invasion in Pancreatic

Tumorigenesis

4. RO1 CA076361 | Sandgren, Eric Genetic Mechanisms in Experimental
Pancreatic Cancer

5. RO1 CA078590 | Batra, Surinder Molecular Studies on MUC4 Mucin Gene

6. RO1 CA095137 | Lanier, Lewis NK Cell Biology

7. RO1 CA097022 Klemke, Richard Survival Mechanisms of Invasive Carcinoma
Cells

RO1 CA097159 Chiao, Paul Mechanisms of RelA Activation in Cancer

9. RO1 CA098018 | Evan, Gerard Kinetic Analysis of Myc-Induced
Carcinogenesis In Vivo

10. RO1 CA106650 | Hockenbery, David Cell Metabolism and Myc-Induced Growth,
Death, and Neoplasia

11. RO1 CA109389 | Mohammad, Ramzi Specific Targets for Pancreatic Cancer
Therapy

12. RO1 CA109405 | Chiao, Paul Mechanisms of Tumorigenesis in Pancreatic
Epithelial Cells

13. RO1 CA113669 | Maitra, Anirban Hedgehog Inhibitors in Pancreas Cancer

14. RO1 CA113896 Lewis, Brian Molecular Dissection of Pancreatic Ductal
Adenocarcinoma

15. RO1 CA113896* | Lewis, Brian Molecular Dissection of Pancreatic Ductal
Adenocarcinoma

16. RO1 CA115626 | Dorr, Robert Redox-Active Agents for Pancreatic Cancer

17. RO1 CA118240 | Brekken, Rolf Matricellular Proteins as Regulators of Tumor
Progression

18. RO1 CA123483 Kern, Scott Fanconi Defects in Pancreatic Cancer

Oncogenesis

' Projects coded to Scientific Toolkit recommendation #5 are also relevant to the Clinical Trials Planning Meeting
on Pancreas Cancer Treatment Consensus Report Emphasis Area of Utility of Preclinical Models (J Clin Oncol.
2009 Nov 20:27(33):5660-9).
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Recommendation 5: Develop gene-based model systems, cont.

No. | Mech Project # Principal Investigator | Project Title

19. RO1 CA129484 | Quigley, James A Cellular and Molecular Analysis of the
Intravasation Step in Tumor Metastasis

20. RO1 CA129963 | Hidalgo, Manuel Tailoring New Drugs in Pancreatic Cancer

21. RO1 CA133774 | Batra, Surinder Smoking and Pancreatic Cancer

22. RO1 CA133774* | Batra, Surinder Smoking and Pancreatic Cancer

23. RO1 CA134767 | Nelkin, Barry Targeting CDKS5 in Pancreatic Cancer:
Mechanistic and Preclinical Development

24. RO3 CA132103 | Wei, Chongjuan Mouse Model of Pancreatic Tumorigenesis
with Dysregulation of mTOR

25. RO3 CA141245 | Bauer, Todd A Primary Human Xenograft Model of
Pancreatic Cancer

26. R21 CA127031 | Quelle, Dawn Novel Suppressors of Pancreatic Cancer

27. R21 CA127701 | Su, Gloria The Tumor-Suppressive Role of
ALK4/ACVRI1B in Pancreatic Tumorigenesis

28. R21 CA129302 | Altomare, Deborah AKT Function in Pancreatic Tumor Cell
Invasiveness and In Vivo Pathogenesis

29. R21 CA131194 Saltzman, Daniel Studies of Attenuated Salmonella with IL-2
against Pancreatic Cancer

30. R21 CA133559 | Sy, Man-Sun Normal Cellular Prion Protein in Pancreatic
Cancer

31. R21 CA135664 | Korc, Murray Role of microRNAs in Genetic Mouse Models
of Pancreatic Cancer

32. R37 CA075059 | Korc, Murray Dysregulation of TGF Beta Action in
Pancreatic Cancer

33. R37 CA075059* | Korc, Murray Dysregulation of TGF Beta Action in
Pancreatic Cancer

34. R43 CA141913 | Hayes, Steven Pharmacological Impact of 3-Dimensional
Extracellular Matrix on Tumor Cells

35. R56 CA109525 Su, Gloria Mouse Model for Human Pancreatic Ductal
Adenocarcinoma

36. Uo1 CA105492 Varmus, Harold Using Mouse Models to Probe the
Relationship of Oncogenesis to Development
and Oncogene Dependence

37. Uo1 CA141468 | Engleman, Edgar Biology and Immunology of Pancreatic
Cancer Stem Cells in a Novel Mouse Model

38. Uo1 CA141576 | Castrillon, Diego LKB1 Tumor Suppressor and Human Cancer

39. ZIA ZI1IA BC Hussain, S. Perwez Animal Model of Pancreatic Cancer

011186
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PRG Priority Area: Scientific Toolkit
Recommendation 5: Develop gene-based model systems, cont.

FY2009 ARRA

No. | Mech Project # Principal Investigator | Project Title

1. RO1 CAO078590* | Batra, Surinder Molecular Studies on MUC4 Mucin Gene

2. RO1 CA098018* | Evan, Gerard Kinetic Analysis of Myc-Induced
Carcinogenesis In Vivo

3. RO1 CA129484* | Quigley, James A Cellular and Molecular Analysis of the
Intravasation Step in Tumor Metastasis

4. R21 CA135166 | Buchberg, Arthur Sensitized Screen to Identify Cooperating
Genes Involved in Pancreatic Cancer

5. R21 CA141087 | Attardi, Laura Using p53 Knock-In Mice to Understand
p53's Role in Pancreatic Cancer

Recommendation 6: Improve imaging systems.
FY2009 Appropriation

No. | Mech Project # Principal Investigator | Project Title

1. PO1 CA084203 | Hasan, Tayyaba Molecular Response and Imaging-Based
Combination Strategies for Optimal PDT

2. P50 CA086355 | Weissleder, Ralph Center for Molecular Imaging Research at
MGH/HMS

3. RO1 CA124714 | Brock, Kristy Dynamic Multi-Organ Anatomical Models for
Hypofractionated RT Design and Delivery

4. RO1 CA124766 | D'Souza, Warren Feedback Control of Respiration-Induced
Tumor Motion with a Treatment Couch

RO1 CA135673 | Sevick-Muraca, Eva Fluorescence Enhanced Optical Tomography

6. RO1 CA137071 | Kelly, Kimberly Development of Molecularly Targeted
Imaging Agents for Early Detection of PDAC

7. RO1 CA139599 | Allbritton, Nancy Multiplexed Measurement of Kinase Activity
in Single Cancer Cells

8. RO3 CA133599 Ben-Josef, Edgar Diffusion MRI to Assess Pancreatic Tumor
Response

9. R21 CA137472 Sommer, Frank MRI-Guided Ultrasonic Ablation of
Pancreatic Cancer

10. R21 CA137692 | Lowy, Andrew Targeting RON Receptor Signaling in
Pancreatic Cancer

11. R21 CA139279 | Willmann, Juergen Early Detection of Pancreatic Cancer with
Targeted Contrast-Enhanced Ultrasound

12. R21 CA141203 | Emelianov, Stanislav Nanocage System for Endoscopic Imaging
and Staging of Pancreatic Cancer

13. R33 CA110104 | Dmochowski, Ivan Multi-Modal129 Xe Probes for Tumor
Detection
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PRG Priority Area: Scientific Toolkit
Recommendation 6: Improve imaging systems, cont.

No. | Mech Project # Principal Investigator | Project Title
14. R41 CA135911 | Iftimia, Nicusor Enhanced Contrast Imaging for Screening of
Early Pancreatic Cancer
15. R44 CA117218 | Iftimia, Nicusor Image-Guided Intervention System for
Pancreatic Cystic Lesions
FY2009 ARRA
No. | Mech Project # Principal Investigator | Project Title
1. RC2 CA148265 | Nie, Shuming Nanotechnology for Multiplexed and
Intraoperative Cancer Detection
2. Us4 CA119338* | Nie, Shuming Emory-GA Tech Nanotechnology Center for
Personalized and Predictive Oncology
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