UNCLASSIFIED

AD NUMBER

ADB283063

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies only; Proprietary Info.; Oct
2001. Other requests shall be referred to
U.S. Army Medical Research and Materials
Command, 504 Scott St., Ft. Detrick, MD
21702-5012.

AUTHORITY

USAMRMC 1ltr, dtd 15 May 2003

THIS PAGE IS UNCLASSIFIED




AD

Award Number: DAMD17-99-1-9384

TITLE: Identification of Estrogen Receptors and Their Role in
Breast Cancer

PRINCIPAL INVESTIGATOR: Nandita Sharma, Ph.D.

CONTRACTING ORGANIZATION: Stanford University
Stanford, California 94305-5401

REPORT DATE: October 2001

TYPE OF REPORT: Annual Summary

PREPARED FOR: U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

DISTRIBUTION STATEMENT: Distribution authorized to U.S. Government
agencies only (proprietary information, Oct 01). Other requests
for this document shall be referred to U.S. Army Medical Research
and Materiel Command, 504 Scott Street, Fort Detrick, Maryland
21702-5012.

The views, opinions and/or findings contained in this report are
those of the author(s) and should not be construed as an official
Department of the Army position, policy or decision unless so
designated by other documentation.

20021008 164




NOTICE

USING GOVERNMENT DRAWINGS, SPECIFICATIONS, OR OTHER
DATA INCLUDED IN THIS DOCUMENT FOR ANY PURPOSE OTHER
THAN GOVERNMENT PROCUREMENT DOES NOT IN ANY WAY
OBLIGATE THE U.S. GOVERNMENT. THE FACT THAT THE
GOVERNMENT FORMULATED OR SUPPLIED THE DRAWINGS,
SPECIFICATIONS, OR OTHER DATA DOES NOT LICENSE THE
HOLDER OR ANY OTHER PERSON OR CORPORATION; OR CONVEY
ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL
ANY PATENTED INVENTION THAT MAY RELATE TO THEM.

LIMITED RIGHTS LEGEND

Award Number: DAMD17-99-1-9384
Organization: Stanford University

Those portions of the technical data contained in this report marked as
limited rights data shall not, without the written permission of the above
contractor, be (a) released or disclosed outside the government, (b) used by
the Government for manufacture or, in the case of computer software
documentation, for preparing the same or similar computer software, or (c)
used by a party other than the Government, except that the Government may
release or disclose technical data to persons outside the Government, or
permit the use of technical data by such persons, if (i) such release,
disclosure, or use is necessary for emergency repair or overhaul or (ii) is a
release or disclosure of technical data (other than detailed manufacturing or
process data) to, or use of such data by, a foreign government that is in the
interest of the Government and is required for evaluational or informational
purposes, provided in either case that such release, disclosure or use is made
subject to a prohibition that the person to whom the data is released or
disclosed may not further use, release or disclose such data, and the
contractor or subcontractor or subcontractor asserting the restriction is
notified of such release, disclosure or use. This legend, together with the
indications of the portions of this data which are subject to such
limitations, shall be included on any reproduction hereof which includes any
part of the portions subject to such limitations.

THIS TECHNICAL REPORT HAS BEEN REVIEWED AND IS APPROVED FOR
PUBLICATION.

Cad Bl

(p/!l\/ﬂz




REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 074-0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining

the data needed, and completing and reviewing this collection of information. Send comments regardi

ng this burden estimate or any other aspect of this collection of information, including suggestions for

reducing this burden to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of

Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503

1. AGENCY USE ONLY (Leave blank) | 2. REPORT DATE
October 2001

3. REPORT TYPE AND DATES COVERED
Annual Summary (1 Oct 00 - 30 Sep 01)

4. TITLE AND SUBTITLE

Identification of Estrogen Receptors and Their Role in

Breast Cancer

5. FUNDING NUMBERS
DAMD17-99-1-9384

6. AUTHOR(S)

Nandita Sharma, Ph.D.

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

Stanford University

Stanford, California 94305-5401

E-mail: nanditas@stanford.edu

8. PERFORMING ORGANIZATION
REPORT NUMBER

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES)

U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

10. SPONSORING / MONITORING
AGENCY REPORT NUMBER

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION / AVAILABILITY STATEMENT

Distribution authorized to U.S. Government agencies only

(proprietary information, Oct 01). Other requests

document shall be referred to U.S. Army Medical Research and
Materiel Command, 504 Scott Street, Fort Detrick, Maryland 21702-5012.

12b. DISTRIBUTION CODE

for this

13. ABSTRACT (Maximum 200 Words)
Breast cancer is the most common form of cancers among women.

The experiments described are testing the feasibility of an invitro

assay, based on dynamic alteration in gene expression of specific genes, to predict the response to drug treatment. From the previously
identified set of genes, two genes PDZK1 and GREB1 were confirmed to be estrogen-responsive. We now test whether we can more
accurately determine the response of tumor to the treatment with tamoxifen, an antiestrogenic drug, by analyzing the changes in

expression of GREB1 and PDZK1 upon treatment with tamoxifen.

14. SUBJECT TERMS
Hormone-responsiveness,

15. NUMBER OF PAGES

B-estradiol, breast cancer, RT-PCR 8

16. PRICE CODE

17. SECURITY CLASSIFICATION
OF REPORT
Unclassified

18. SECURITY CLASSIFICATION
OF THIS PAGE

Unclassified

19. SECURITY CLASSIFICATION
OF ABSTRACT
Unclassified

20. LIMITATION OF ABSTRACT

Unlimited

NSN 7540-01-280-5500

Standard Form 298 (Rev. 2-89)
Prescribed by ANSI Std. Z39-18
298-102




Table of Contents

0T
SF 298....cceeiireiir i e e 2
Table of Contents........c.ccoiviiiiiiiiiiiiiiin e e 3
Background........ccoviiiimiiiiiirc i e e s 4
Objectives, Method and Current Status.........cccccicviiiiiiiiiciiciiniccne, 4-6
Future Work........c.ocoieiiiiiiiniiiiie e s s snsssnasaasaee 6

3 2 (== 1 1 = 7




4
*.

As of August 2001, I took over Research duties from Dr. Malavika Ghosh, to whom the
award number DAMD17-99-1-9834 was granted. For a brief period of time there was no
research conducted due to the vacancy in the position. My current and proposed research
plans are summarized below:

Background

The development of breast cancer has been linked to a variety of factors, including age,
parity, family history and hormonal milieu. Estrogen, the female sex hormone, is a
powerful mitogen and promotes neoplastic growth in mammary epithelium. In vitro,
estrogens have been shown to modulate human breast cell via o and B estrogen receptors
(ER) [1]. While ERP is preferentially expressed in normal breast tissue, ERo. is
abundantly expressed in invasive and in situ ductal carcinomas {1]. Tamoxifen, an anti-
estrogenic drug is widely used for adjuvant therapy of breast cancer. ERo. expression is
currently the best method to predict if a cancer will respond to hormonal therapy.
However, 35% of the primary tumors, which are ER - positive do not respond to
hormone therapy and about 10% of ERo-negative tumors are hormonally responsive [2].
It would immensely beneficial to predict with a greater degree of accuracy how a breast
tumor would respond to the treatment with tamoxifen, especially in the light of growing
evidence of carcinogenic effects of tamoxifen. [3, 4].

Ghosh et al. identified a set of genes of estradiol-responsive genes in MCF7 cells; these
genes were also repressed upon treatment with tamoxifen [5]. Two of these genes —
GREB1 and PDZK1 - were confirmed to be estrogen-responsive and are expressed in
association with ERa in breast cancer. In order to predict a patient’s response to the drug
treatment more accurately, it might be more important to examine the dynamic alteration
of gene expression in response to the drug treatment as opposed to merely looking for
their expression a ‘static’ time-point.

Objectives, Method and Current Status

1. Optimize the conditions to examine dynamic changes in gene expression using
cancer cell lines.

Method: The purpose of the method is determine the minimum number of cells required,
duration of drug treatment, and best method to analyze gene expression changes in breast
cancer cells. Based on an initial protocol developed by M. Ghosh, the MCF7 cells were
incubated in a culture medium containing striped fetal calf sera and lacking phenol red,
so as to remove all estrogens. Cells at different concentrations (5000, 10000 and 50000




cells) are treated with B-estradiol (10 nM) or B-estradiol and tamoxifen (1 pM). The cells
are treated for various time-lengths viz. 1, 2, 4, 8 and 24 hours. A control group of cells,
which gets no drug treatment, is also analyzed for each cell density and time point. Total
RNA is isolated at the end of the treatments and analyzed by RT-PCR for expression of
GREB1, PDZK1, and pS2 genes. Expression levels of actin are also checked by RT-PCR
to control for the total amount of RNA. '

Current status: The assay conditions have been successfully developed using MCF7 cells,
wherein 5000 cells, which is approximately the number of tumor cells expected from a
small core biopsy, are sufficient to isolate reasonable amount of RNA that can be
analyzed by RT-PCR. Treatment of these cells for 4 hours shows significant changes in
the expression levels of target genes upon treatment with B-estradiol and tamoxifen.
Thus, it will not be necessary for the tumor cells to remain viable in the cultures for long
periods of time. The number of cycles, and extension and annealing temperatures for RT-
PCR of each target gene has also been optimized so as to give a signal in the linear range.

2. Develop a protocol for testing breast tumor tissue for altered gene expression
upon drug treatment

Method: The aim of this method is to determine conditions for culture and treatment of
primary Breast tumor tissue, since primary breast tumors are likely to behave differently
than the cultured tumor cell lines. Fresh tumor specimens are collected from the primary
breast cancers that are resected in the Stanford operating room. Tumor tissue is cut into
small pieces smaller than 1mm in size. This should allow for the diffusion of oxygen into
the specimen. Alternatively, the minced tissue is treated with collagenase to disaggregate
the tissue and isolate tumor cells. Minced tissue or disaggregated tumor cells are
distributed into culture media and treated with estradiol or estradiol and tamoxifen for 4
hours as described in method 1 above. Whenever possible, multiple replicas are
performed to determine intra-sample reproducibility. After the drug treatments, total
RNA is isolated and expression of GREB1, PDZK1, pS2, and ERa is analyzed by RT-
PCR as above. The expression levels of target genes are compared for samples with
estradiol, tamoxifen, or no treatment.

Current Status: Five primary breast tumor specimens have been analyzed so far. The first
two were not treated with collagenase and showed poor intra-sample reproducibility.
Treatment with 0.1% collagenase (type III) enzyme for 3-4 hours disaggregates the tissue
and the tumor cells thus obtained provide a more homogenous sample and hence better
intra-sample reproducibility. The sample set (five tumor specimens) has been too small to
draw any significant conclusions. However, the preliminary results obtained with these




primary breast tumors indicate feasibility of the protocol to detect qualitative and semi-
quantitative differences in target gene expression upon drug treatment. One of the breast
tumor specimen, showed no response to tamoxifen treatment in vitro, even though it was
ER-positive. This tumor likely falls into that category of ER-positive tumors that do not
respond to hormonal therapy. While another tumor, which was ER-negative, did exhibit a
decrease in the target gene expression in response to tamoxifen treatment. This tumor
may possibly respond to tamoxifen treatment in a clinical setting.

Future Work

With the promising results obtained in the first few breast tumor specimens, more tumor
specimens will be tested in order to draw statistically significant conclusions. In the
experiments planned under this study, we expect to analyze approximately 100 tumor
specimens during the time period of this grant. Since the present RT-PCR method only
gives a semi-quantitative data, we will use the quantitative real time RT-PCR approach,
which utilizes fluorophore-labeled oligonucleotide probes. This method is likely to be
easier and more reliable in quantitating the dynamic alterations in target gene expression
with drug treatment.

Clinical data will be available on the patients from whom the tumor samples were
obtained. The gene expression data will be compared with the clinical parameters
including age of the patient, medication use, histology of the cancer, ERol and PR
expression, tumor grade and tumor stage. Patients with ERci-positive tumors are often
started on tamoxifen treatment. Outcome data will be included in our analysis as and
when it becomes available. Patients treated with tamoxifen will be followed for tumor
recurrence by examining their medical records. There may be a trend demonstrating that
tumors in which estradiol-responsive genes showed tamoxifen-induced in their
expression will be more likely to respond to tamoxifen treatment in the clinical setting.
Similarly, those tumors, which do not exhibit any tamoxifen-induced alterations in the
expression of target genes in vitro, may be less likely to respond to tamoxifen treatment
in the clinical setting. The results of this study should provide the necessary data required
for the design of a clinical trial to predict the response of patients for a particular drug
treatment.




References

. Zhou J, Ng S, Adesanya-Famuiya O, Anderson K, Bondy CA. Testosterone inhibits
estrogen induced mammary epithelial proliferation and suppresses Estrogen receptor
expression. Faseb J. 2000 (14) 1725-1730

. Jordan C, Wolf MF, Mirecki DM, Whiford DA, Welshons WV. Hormone receptor
assays: Clinical usefulness in management of carcinoma of the breast. CRC Cerit.
Rev. Lab. Sci. 1988 (26) 97-152

. Fisher B, Costantino JP, Redmond CK, Fisher ER, Wickerham DL, Cornin WM and
other NSAB contributors. Endometrial Cancer in tamoxifen-treated breast.cancer
patients:Findings from National Surgical Adjuvant Breast and Bowel Project
(NSABP) B-14. J. Natl. Cancer Inst. 1994 (86) 527-537.

. Phillips DH. Understanding the genotoxicity of tamoxifen. 2001 (22) 839-849

. Ghosh MG, Thompson DA, Weigel RJ. PDZK1 and GREBI are estogen-regulated
genes expressed in hormone-responsive breast cancer. Cancer Res. 2000 (60) 6367-
6375.




DEPARTMENT OF THE ARMY
US ARMY MEDICAL RESEARCH AND MATERIEL COMMAND
504 SCOTT STREET
FORT DETRICK, MD 21702-5012

REPLY TO
ATTENTION OF

MCMR-RMI-S (70-1y) 15 May 03

MEMORANDUM FOR Administrator, Defense Technical Information
Center (DTIC-OCA), 8725 John J. Kingman Road, Fort Belvoir,
VA 22060-6218

SUBJECT: Request Change in Distribution Statement

1. The U.S. Army Medical Research and Materiel Command has
reexamined the need for the limitation assigned to technical
reports written for this Command. Request the limited
distribution statement for the enclosed accession numbers be
changed to "Approved for public release; distribution unlimited."
These reports should be released to the National Technical
Information Service.

2. Point of contact for this request is Ms. Kristin Morrow at
DSN 343-7327 or by e-mail at Kristin.Morrow@det.amedd.army.mil.

FOR THE COMMANDER:

e \u.«;_,\lukapj/
Encl PHYL M. RINEHART
Deputy Chief of Staff for

Information Management



ADB266022
ADB260153
ADB272842
ADB283918
ADB282576
ADB282300
ADB285053
ADB262444
ADB282296
ADB258969
ADB269117
ADB283887
ADB263560
ADB262487
ADB277417
ADB285857
ADB270847
ADB283780
ADB262079
ADB279651
ADB253401
ADB264625
ADB279639
ADB263763
ADB283958
ADB262379
ADB283894
ADB283063
ADB261795
ADB263454
ADB281633
ADB283877
ADB284034
ADB283924
ADB284320
ADB284135
ADB259954
ADB258194
ADB266157
ADB279641
ADB244802
ADB257340
ADB244688
ADB283789
ADB258856
ADB270749
ADB258933

ADB265793
ADB281613
ADB284934
ADB263442
ADB284977
ADB263437
ADB265310
ADB281573
ADB250216
ADB258699
ADB274387
ADB285530



