
■..♦ 

AD 

Award Number:  DAMD17-98-1-8299 

TITLE:  Chemotherapy of Late Stage Breast Cancer Targeted Towards 
Cell Cycle Regulatory Components 

PRINCIPAL INVESTIGATOR:  Robert A. Sclafani, Ph.D. 

CONTRACTING ORGANIZATION: University of Colorado, HSC 
Denver, Colorado  80262 

REPORT DATE:  October 2002 

TYPE OF REPORT:  Annual 

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

DISTRIBUTION STATEMENT:  Approved for Public Release; 
Distribution Unlimited 

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. 

20030411 034 
V. 



REPORT DOCUMENTATION PAGE Form Approved 
0MB No. 074-0188 

K. H=ta SSi     H        f', collectron of mfoirotion is estimated to average 1 hour per response. Including me lime for reviewing instructions, searching existing data sources, oatherlng and maintaining 
the data needed and completing and renewing ftis collection of infomiatlon. Send comments regarding this burden estinste or any other aspect of this collection of information. Including suggesUons 1m 

IS burten to Washington Headquarters Services, Directorate for Information Operations and Reports, 121S Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302 and to the Office of 
It and Budget, Paper«orl< Reduction Project (0704-01861, Washington, DC 20503 .       a    . , o ,u ,u .n= uuiu= w 

thi 
reducing thi 
Management 

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 
October 2002 

3. REPORT TYPE AND DATES COVERED 
Annual   (15  Sep 01  -  14  Sep 

4. TITLE AND SUBTITLE 

Chemotherapy of Late Stage Breast Cancer Targeted 
Towards Cell Cycle Regulatory Components 

02) 

6. AUTHORCS): 
Robert A. Sclafani, Ph.D. 

7. PERFORMING ORGANIZATION NAMECS) AND ADDRESS(ES) 

University of Colorado, HSC 
Denver, Colorado  80262 

E-MAIL: I 
robert.sclafeni@uchsc.edu I 
9, SPONSORING / MONITORING AGENCY NAMECSJ AND ADDRESSCES) 

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

11. SUPPLEMENTARY NOTES 

B.  FUNDING NUMBERS 

DAMD17-98-1-8299 

8. PERFORMING ORGANIZATION 
REPORT NUMBER 

10. SPONSORING / MONITORING 
AGENCY REPORT NUMBER 

12a. DISTRIBUTION / AVAILABILITY STATEMENT 
Approved for P\iblic Release; Distribution Unlimited 

12b, DISTRIBUTION CODE 

13, ABSTRACT (Maximum 200 Words) OuF original goal was to target Cell cyclc regulatory componente as a potential 
therapy for breast cancer. The target p 16 is a tumor suppressor and a CDK inhibitor and is inactivated by gene 
methylation. The drug 5-a2a-2'deoxycytidine (5-Aza-CdR), an inhibitor of DNA methylation, is targeted for re- 
expression of a repressed pl6 in late stage breast cancer patients. Re-activation of the pl6 gene in cells in which 
the gene is methylated will restore normal growth control and be efficacious in treatment of breast cancer. A 
mouse model for the action of the drug was developed and used to test the efficacy of the drug. Our findings 
have not been conclusive because of the inherent toxicily of this drug. Furthermore, using a blood test we 
developed for the detection of pl6 methylation, the number of patients suitable for a S-Aza-CdR clinical trial 
was found to be very low. A phase 11 clinical trial with a second drug, Bryostatin-1, which regulates the p21 
CDK inhibitor, was terminated due to dismal accrual rates. A new potential target that we are exploring is the 
Cdc7 gene, which regulates the cell cycle and mutagenesis and is up-regulated In many breast cancere," 

14, SUBJECT TERMS 
breast cancer 

17, SECURITY CLASSIFICATION 
OF REPORT 

Unclassified 
NSN 7340-01-280-5500 

18. SECURITY CLASSIFICATION 
OF THIS PAGE 

Unclassified 

19. SECURITY CLASSIFICATION 
OF ABSTRACT 

Unclassified 

IB. NUMBER OF PAGES 
41 

16. PRICE CODE 

20, LIMITATION OF ABSTRACT 

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



Table of Contente 

Cover..............................................................................,.......„.„..,„.i 

SF298.................................................................................................2 

Table of Contents................................................................. .........3 

Introduction................................ ...............................................4 

Body..............................................„...............................................„5.9 

Key Research Accomplishments..........................................................g.io 

Reportable Outcomes.......................................................-:................io 

Conclusions..................................................... ..........................10-11 

References.......................................................................................^«I.'l2 

Appendices........................................................................................13 



Introduction 

During the past decade a very large increase in our knowledge of biological 
mechanisms regulating progression of cells through the cell division cycle has taken 
place. Together with the development of this knowledge, it has been shown by work in 
many laboratories that essentially all cancer cells have one or more defects in the 
components known to regulate cell cycle progression. For example, our recently 
completed studies of cell cycle regulatory defects in breast cancer cells, carried out with a 
grant from the Army Bre^t Cancer Research Program, showed that loss of expression of 
the cyclin-dependent Mnase inhibitor pl6, sometimes accompanied by overexpression of 
cyclin Dl, is a common defect in breast cancer cells. These findings, plus the large 
amount of work carried out by others, presented a new potential target for cancer 
chemotherapy. Our proposal to exploit such targets for the chemotherapy of bre^t cancer 
is the basis for the current CUnical Translational Research Grant. We proposed to explore 
two drugs known or expected to cause changes in the expression of cell cycle regulatory 
components as potential chemotherapeutic agents in the treatment of late stage breast 
cancer. Bryostatin-l, shown by Kraft and coworkers to cause increases in the expression 
of the cyclin-dependent kinase inhibitor p21, was chosen as an agent to be tested in a 
phase 11 clinical trial. 5,6-dihydro-5-azacytidine, a DNA methylation inhibitor with less 
toxicity than the conunonly studied 5-aza-2'-deoxycytidine, wCs chosen for pre-clinical 
studies directed towards eventually implementing a phase II clinical trial of that dmg. 
DNA methylase inhibitors have been shown to increase the expression of pl6 protein iii 
cells where lack of expression is due to methylation of the pl6 gene. Our animal studies 
have revealed potential caveats about the use of 5-aza-2'-deoxycytidine in clinical trials. 
Our human studies have shown that die number of patients who present with methylated 
pl6 is low, so it is not clear if this drug would be useful. Therefore, we have begun to 
look at a different cell cycle regulator, the human Cdc7 gene, which we find is 
overexpressed in many human breast cancer cell lines. The results of the fourth year of 
the grant are reported here. 



Body of Report 

Materials and Methods 

Breast cancer cell lines and tumor material 

12 breast cancer cell lines and one normal mammary epithelial cell line (MCF- 
lOA) were obtained from the Univereity of Colorado Tissue CMture Core Facility and flie 
American Type Culture Collection (listed in Table 1). We have characterized them 
previously for cell cycle regulatory molecules and currently results for Cdc7 are included 
in the Appendix (Figure 1 and Table 1). 

Antibodies 

The anti-pl6 was obtained from Oncogene. The horseradish peroxidase- 
conjugated secondary antibodies were obtained from Bio-Rad. Antibodies for human 
Cdc7 were obtained from Dr. Jiang at the Bumham institute (San Diego, CA). We are 
currently purifying and characterizing chicken anti-Cdc7 antibodies that we have had 
made commercially (Aves Labs). We propose to use these new antibodies in inrniuo- 
histochemical (EHC) studies of human tumors. 

Protein extraction and western blot analysis 

Cells were harvested and washed in PBS then resuspended in Laemmli sample 
buffer (Laemmli, 1970). After boiling for 4 minutes, the extracts were sheared through a 
26-gauge syringe needle, aUquoted, and stored at -B(PC. 

Approximately 100 mg of each protein extract were subjected to SDS/PAGE 
(Laemmli, 1970) and transferred to nitrocellulose membranes (Schleicher and Schuell) 
for 45 minutes at 0.45 A using the Genie Electrophoretic Blotter (Idea Scientific, 
Minneapolis). Membranes were stained with Ponceau dye to control for equal loading, 
and immunodetection performed using the enhanced chemiluminescence (ECL) kit 
(Amersham) according to the manufacturer's instructions. 

Isolation of DNA from cell lines and blood plasma 

Cell line DNA was isolated by incubating cells at 55°C in lysis buffer (10 mM 
Tris pH 8.0, 2.0 mM EDTA pH 8.0, 10 mM NaCl, 5% SDS) containing 1 mg/ml 
Proteinase K. The samples were then subjected to two phenol-chloroform extractions and 
one chloroform:isoamylalcohol (24:1) extraction followed by ethanol precipitation. 



To isolate plasma DNA, 10 ml plasma were first heated to 99°C for 5 minutes 
then centrifiiged at 14 K rpm. The clear supernatant w^ incubated overnight in one-tenth 
volume of 20 mg/ml Proteinase K (in double distilled water) and one-tenth volume AL 
buffer (Qiamp Blood Kit, Qiagen Inc., Hilden, Germany) after which the DNA was 
purified on QIAamp columns (Qiamp Blood Kit, Qiagen Inc., Hilden, Germany) 
according to the 'Blood and Body Fluids protocol'. The DNA was eluted fi-om the 
column with 200ul double distilled water. 

DNA analysis by Methylation-specific ICR fMSPI 

Two micrograms of cell line DNA or one-fourth of the total plasma DNA sample 
was modified with sodium bisulfite using a modified method of (Herman et al., 1996) 
kindly sent to us by S. Belinsky (University of New Mexico). The DNA was then 
precipitated with ammonium acetate (3M final concentration) and two volumes of 
ethanol. The resulting templates were subjected to a nested, two-stage PCR. This two- 
step PCR approach improves the sensitivity to detect methylated alleles by >50 fold over 
the original method (Palminsano et al. 20(X)). Templates were subjected to stage-1 PCR 
with primers designed from the promoter of the pl6 gene (Palminsano et al. 2000). A 
50/il reaction mixture contained a final concentration of 10/iM of each oligonucleotide, 
PCR buffer supplied by Qiagen Hotstar Taq DNA polymerase kit (lOx Buffer= Tris.Cl', 
KCl, (NH4)2S04, 15mM MgCl, pH8.7 note:Qiagen does not describe specific 
concentrations for its buffer); 2(X) mM dNTPs; and 1.25 units Qiagen Hotstar Taq DNA 
polymerase. The DNA was subjected to 40 cycles of amplification consisting of 
denaturation for 30 seconds at 94**C, annealing for 30 seconds at eO^C, and elongation for 
30 seconds at 72''C, followed by a final elongation step of 10 minutes at 72°C. The stage- 
1 PCR products were diluted 50 fold and 5jnl was subjected to a stage-2 PCR, A 20/tl 
reaction mixture contained a final concentration of lO^M of each oligonucleotide, PCR 
Master mix supplied by Qiagen Hotstar Taq DNA polymerase kit (Tris.Cl, 
KC1,(NH4)2S04, 15mM MgCl, ph8.7, 200 mM dNTPs); and 0.5 units Qiagen Hotstar 
Taq DNA polymerase. The DNA was subjected to 40 cycles of ampUfication consisting 
of denaturation for 15 seconds at 94**C, annealing for 15 seconds at eS^C for 
unmethylated-specific and methylated-specific oligonucleotides (Herman et al. 1996), 
and elongation for 15 seconds at 72''C, followed by a final elongation step of 10 mmutes 
at 72*'C. The PCR products were analyzed by electrophoresis on a 2% agarose gel, 
stained with ethidium bromide and visualized with U¥ light. Multiple steps were 
required to prevent cross-contamination of PCR samples. Some of these steps included: 
(1) filter pipette tips were used for all PCR reactions, (2) filter sterilized H20 was used 
instead of autoclaved H20, (3) we reduced the number of pipette manipulations by 
creating a "mastermix" of all the components required for PCR except for the DNA 
template and Taq polymerase, (4) "mastermix " components were stored in a fi-eezer 
away from DNA templates, and (5) DNA template was added to reactions as the final 
step in setting up the reactions. 

Tumorigenicitv Studies of Human Breast Cancer Cell Lines in Athvmic Nude mice. 



The growth of human breast cancer cell line T47D-DE in nude mice was tested 
with xenographs in animals treated or not treated by repeated intraperitoneal 
administration of the drag 5-Aza-CdR or with no drag (PBS control), by injecting 
subcutaneously on the right and left flank of each animal with a suspension (volume 
0.4ml) of growth factor reduced Metragel (BD Biosciences) and living human breast 
cancer cells that were grown previously in tissue culture. The cell line T47D-DE was 
tested in mice that have been ovarectomized and hormone replacement accompUshed via 
insertion of a time-release (60 day) estrogen (17Beta-estradiol, Innovative Research of 
America) hormone release pellet inserted at the base of the mouse's neck. The mice were 
handled exclusively in the UCHSC Animal Resource center, using sterile equipment, 
clothing, and facilities. They were maintained there after surgery and injections, and 
inspected weekly to measure the development of and size of any tumors. After a period of 
not more than 4 weeks we injected the mice three times a week at a dose of 3mg^g of the 
drag 5-Aza-CdR or sterile PBS (control) for an additional 4 weeks. The mice were 
sacrificed humanely by CO2 narcosis and any tumor removed for molecular and 
pathological analysis. 

Relationship to Statement of Work 

Tasks 1,2, and 3.        To implement and evaluate a Phase 11 clinical trial designed to test 
the chemotherapeutic efficacy of bryostatin 1 in Stage IV breast 
cancer patients who have failed high dose chemotherapy. 

Bryostatin-1 Trial for Breast Cancer 

This phase 2 trial was terminated by the NCI in March of 2002. The main reason 
was the dismal accrual rate. Dr. Kraft of this grant is the PI for this trial and he has 
conmaunicated these results to Dr. Adriene King of AMDEX corp., who is the Human 
Subjects Protection Specialist for the USAMRMC (see Memo MCMR-RCQ (70-ln). 

Task4. To determine the effects of DHAC and 5aza-2'deoxycytidine on pl6 
levels and on growth and tumor formation by breast cancer cells. 

As described in previous progress reports, DHAC proved to be ineffective as a 
DNA methylation inhibitor capable of inducing expression of pl6 in breast cancer cell 
lines. Thus, we turned to the more widely studied methylation inhibitor 5aza- 
2'deoxycytidine (5-Aza-CdR), In the previous progress report we had demonstrated that 
5-Aza-CdR causes demethylation of pl6 DNA and expression of pl6 protein in several 
breast cancer cell lines including T47D-DE and T47D-CO, with concomitant loss of 
growth of these cells in soft agar. We also reported on the effect of the drag 5-Aza-CdR 
in nude mice following tumor implantation of breast cancer cells. Our results also show 



that 5-Aza-CdR will inhibit the growth of MCF-7 cells in soft agar. In contrast, MCF-7 
cells do not have methylated pl6 but are deleted for pl6. This implies that the effect of 5- 
Aza-CdR is not specific to pl6. Thus, 5-Aza-CdR must be inhibiting the growth of MCF- 
7 cells by affecting genes other than pl6. We confirmed this result by showing that 
overexpression of pl6 arreste T47D cells in Gl of the cell cycle, but that treatment with 
5-Aza-CdR does not. 

In contrast, our initial animal studies were encouraging in that tumors were 
smaller in mice treated with 5-Aza-CdR. However, we have seen high toxicity (>80%) 
for 5-Aza-CdR which has frustrated out attempts to complete these experiments with 
statistically significant data. All in all, the combination of the lack of specificity and the 
toxicity do not bode well for the use of 5-Aza-CdR in human patiente. 

Task 5. To test the effects of combination of DHAC, 5-Aza-CdR and bryostatin 1 
on growth and tumor formation by breast cancer cells. Months 24-48. 

Again, DHAC was ineffective in vitro so it was not used. The bryostatin 1 trial has been 
closed (See Tasks 1,2 and 3). 5-Aza-CdR was effective but toxic and not specific ( See 
TMk4). 

Task 6. To design a Phase II clinical trial of 5-Aza-CdR. 

We recommend against this trial because 5-Aza-CdR is toxic and not specific (See Task 
4). 

Task 7. To implement a Phase 11 clinical trial of 5-Aza-CdR in breast cancer 
patients who have failed high dose chemotherapy and whose tumors 
contain methylated pl6 DNA. 

We recommend against this trial because 5-Aza-CdR is toxic and not specific (See Task 
4). 

Task 8. To evaluate the outcome of 5-Aza-CdR chemotherapy in terms of effects 
on tumor response as well as on methylation of tumor pl6 DNA, 
expression of pl6, cdk4/cdk6 kinase activity and phosphorylation state of 
Rb protein. 

We recommend against this trial because 5-Aza-CdR is toxic and not specific (See Task 
4). 

Task 9. To develop methodology for determining the pl6 methylation status of 
breast cancer patients by measurements on plasma DNA, and to employ 



this methodology for the selection of patients for clinical trials of 5-Aza- 
CdR in breast cancer. 

Although we recommend against a 5-Aza-CdR clinical trial, we believe that 
knowledge of the fraction of breast cancer patients with methylated pl6 is still useful to 
know. We have developed two protocols to evaluate the methylation status of the pl6 
gene in human samples. These protocols involve a unique assay of methylated pl6 DNA 
done using DNA that is free in the blood of patients. The first protocol #00-848 enables 
us to examine blood from 1(K) patients that are known to have metastatic breast cancer. 
Patients with known metastatic disease have a single sample of blood drawn and the 
plasma frozen for later analysis. Statistical analysis demonstrates that pl6 should be 
methylated in 30% of the tumore according the published reports (Herman et al, 1995). 
This number of samples should give us sufficient numbers of samples to demonstrate 
whether this blood test is sufficiently sensitive to detect pl6 DNA in the blood. The 
second protocol will enable us to correlate the pl6 methylation in samples taken at the 
time of bre^t biopsy or surgery with the blood samples. DNA is extracted from the tissue 
and the blood and then analyzed by sensitive PCR for the methylation of pl6. 

The second protocol #00-849 enables us to correlate the pl6 methylation in 
samples taken at the time of breast biopsy or surgery with the blood samples. DNA is 
extracted from the tissue and the blood and then analyzed by sensitive PCR for the 
methylation of pl6. So far only one patient out of 31 has been shown to demonstrate a 
methylated pl6 allele. Hiis includes ten new samples we have analyzed in the tet period. 

We have had to re-write both protocols after being contacted in March of 2(K)2 by 
Dr. Adriene King of AMDEX corp., who is the Human Subjects Protection Specialist for 
the USAMRMC. Both protocols have been re-written (See Appenidx) and should be 
approved so we can begin accruing patients again. 

Task 10 (New Task). To me^ure the level of Cdc7 protein in human breast cancer cell 
lines and in breast cancer patient samples. 

We have found that 11/12 breast cancer cell lines overexpress Cdc7 protein (Fig. 1 in the 
Appendix). In contrast, no overexpression is seen in the normal epithelial cell lines MCF- 
lOA and MCF-12A. We find a correlation between Cdc7 overexpression and a de- 
regulated Gl to S phase in these cell lines (Table 1 in the Appendix). We believe Cdc7 
represents an important biomarker in cancer as shown by previous results from my 
laboratory (Hess et al., 1998; Sciafanl, loOO). Cdc7 is known to effect th6 reguiatidn of 
botfi DNA replication and mutagenesis, which are both altered in cancer cells (Sclafani, 
2000). Our hypothesis is that Cdc7 protein levels could be predictive of poor prognosis in 
breast cancer. If this new Task is approved, we plan to further investigate the level of 
Cdc7 in human breast cancer cell lines and in patient samples. We would seek approval 
from both the USAMRMC and our internal IRB for the human studies. 

Key Research Accomplishments 



We have shown that the inhibitory effects of 5-AzaCdr on breast cancer cells are 
not specific to cell lines containing a methylated pl6 gene. 

We have developed a model that will allow us to study human breast cancer 
tumors in nude mice. We have used this model system to test the efficacy of 
methylation inhibitors such as 5-Aza-CdR. Our results show that 5-Aza-CdR is 
toxic in mice and we recommend against using it in patients. 

We have found that methylated pl6 sequences are readily detectable in DNA 
isolated from plasma of patients. However, a low percentage (3%) of patients 
present with this defect. 

We have found that Cdc7 protein represents a potential biomarker in breast cancer 
in that a majority of breast cancer lines have overexpressed Cdc7 protein. We 
show a high level of positive correlation of Cdc7 overexpression with de- 
regulation of the Gl to S phase transition of the cell cycle. 

Reportable Outcomes 

There have been no reportable outcomes to date. 

Conclusions 

Our previous studies of the effects of 5Aza-Cdr on pl6 gene methylation and pl6 
protein expression in breast cancer cell lines have shown that this drug effectively blocks 
pl6 gene methylation and induces pl6 protein production. 5-Aza-Cdr also blocks 
anchorage-independent growth of breast cancer cell lines, indicating that treatment with 
this drug abrogates the tumorigenic properties of these cells. However, control 
experiments employing breast cancer cell lines with deleted pl6 genes also are inhibited 
by 5-Aza-Cdr, indicating that effects on gene expression other than the induction of pl6 
may contribute to this effect. 

We have added to our previous data and have showed that our animal model for 
re-activation of pl6 by 5-Aza-Cdr shows high toxicity. We believe that these combined 
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results raise serious concerns about this type of chemotherapy and we recommend against 
it. 

Our development of a protocol for detecting methylated pl6 sequences in plasma 
DNA from breast cancer patients provides a potential non-invasive procedure for 
determining the pl6 methylation status of breast cancer patients. We have used this 
procedure to demonstrate that the amount of late stage breast cancer patients with a 
methylated pl6 gene is much lower (3%) than expected according the literature (30%). 

We obtained IRB for the Bryostatin-1 phase 2 clinical trial. However, this trial 
was terminated by the NCI in March of 2002. The main reason was the dismal accrual 
rate. 

"So What" Section 

Our results have provided important caveats to cancer chemotherapy in which 
treatment with a methylation inhibitor, 5-Aza-Cdr, is proposed to activate a repressed, 
methylated tumor suppressor gene. A combination of a lack of specificity and toxicity 
makes this type of chemotherapy untenable. Furthermore, our clinical studies have shown 
that the number of patients with this type of lesion may be much lower that originally 
thought 

We hope that our new studies with Cdc7 protein may represent a potential 
biomarker in breast cancer, be important for patient prognosis and may represent a 
potential target for therapy. 

References 

Laemmli, U.K. Nature, (London) 227:680-685. (1970). 

Herman, J.G., Graff, J.R., Myohanen. S., Nelkin, B.D., and Baylin, S.B, ftoc. Natl. Acad. 
Sci., 93:9821-9826. (1996). 

Palmisano, W.A., Divine K.K. Saccomanno, G., Gilliland, F.D., Baylin, S.B., Herman 
J.G., and Belinsky, S.A. Cancer Research, 60:5954-5958. (2000) 

Jacson-Grusby, L., Laird P.W., Magge, S.N., Moeller, B.J. and Jaenisch, R., Proc. Natl. 
Acad. Sci., 94:4681-4685. (1997) 

Leon, S.A., Shapiro, B., Sklaroff, D.M., and Yaros, J. Cancer Res., 37:646-650. (1977) 

Shapiro, G.L, and Rollins, B.J. Biochim. Biophys. Acta Rev. Cancer, 1242:165-169. 
(1996) 

J. G. Herman et al. Cancer Research 55,4525-4530 (1995). 

R. Sclafani, Journal of Cell Science 113,2111-2117 (2000). 

11 



Hess, G. R, Drong, R. F., Weiland, K. L., Sligthom, J. L., Sclafani, R. A., and 
Hollingsworth, R. E., Jr. Gene, 211:133-1^, 1998. 

12 



Appendix 

-Figure 1 

-Table 1 

-Revised Clinical Protocols and Patient Consent Forms: 

^0-848: "Estimation of abnormal bre^t cancer DNA in patient's blood using a sensitive 
PCR based assay" 

^W-849: "Correlation between methylated pl6 DNA in the blood and breast cancer 
tissue of patients" 

13 



1^ 
o 
o 

Q aa-zfr-i 

zfrz-onoo 
O 

oz-ia 

1 908I.-OOH 

SZfrt-OOH 

a 6l.frl.-00H 

Q 

u 
96ei.-OOH 

o 8S-00H 
o 

1—( 

1 
9i.fr-aw-vaiAi 

i-ez-aw-vaifti 

1 i.-9z-yz 
^H 

Fi
gu

re
 

lin
es

 Z-dOlAi 

VOI.-dOW 



cz) 

O 

o 
Q 
—1 ^ 

43 43 
% 

41 43 
^ 

43 
cd t3 o • 1—< •1—1 • »—1 • 1-N •1-N o •1—( 

u u J ffi Pd m ffi ffi J ffi 

^l-i 
c/i 
cd 
<D 
^ ^ 

+ 1 1 1 . 1 1 + 
•FH 

c« 
d 1-H 

•^N P 43 41 43 43 
<D Q W) too W) W) 

Pr
ot

 

+ 1 1 

• 1—1 •1—1 

+ 
• 1—1 

o ^ 

Q ^ + 1 1 + + + + + 
>^ u 1—1 

en 1—1 

1—1 1 1 

.C
el

 

< 
CM 

ti 

n 
1 

ON 

O , 1 O 
> 1 

1 P 
1-H 

ffl 

1 

<5l 
13 
U 

U § o u o u 
U P 



University of Colorado Health Sciences Center 

INvMon of Meiflcal Oncology 

4200 East Nintti Avenue, B171 
Oeiwer, Colorado att62 
Rione: 3(»-315-8802 
Fax:3{»31&«825 

August 26.2002 

Dr. Adiiene D. King 
Human Subjects Protection Specialist 
/^ndex Corporation 

Dear Ms. King, 

I decided to FedEx this pacl<age in order for you to receive ft as quickly as possible. 

Enclosed please find ttie following: 

A <»py of the letter previously sent to you whidi list the follcwing items that were 
enclosed with that letter: 

a) Dr. Sclafani's C.V. - 
b) A copy of tfie consent form for standard medical proc^ures. 
c) A (x>py of the auttiorization to release medical infonnation. 
d) A copy of protocol 00-849 with the suggested revisions. 
e) A copy of ttie consent fomds for botti 00-848 and 00-849 with revisions. 

I have also included the following: 

1. A <x)py of protocol 00-848 
2. COMIRB Certificates of Approval for both protocol 00-848 and 00-849. 

Please contact me if there is anything else you require. 

Sincerely, 

^CuUAA. ^&uU/^ 
Laura D. Casias 
Division of Medical Oncolc^y 
University of Colorado Health Sciences Center 
Phone 303-315-8802 
Fax  303-315-8825 
Email laura.casias@uchsc.edu 
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as an observer during niy surgery. . present in the opiating roorl 

suRrU^i uKimM vmm\)t>m 



tINIVERSlTY OF COLORADO HOSPllAL 
4200 B. Ninth Avenue 
I^ver.CO 80262 

COWSENT TO MEDICAL PROCEDURE 
SURGERY. DIAGNOSTIC, THERAPECJTIC, 
BLOOD, SEDATION, ANESTHESIA) 

Hot to be used for inveslipuumalprQCedum  

HOSPITAL # 

PATIENT NAME 

Date: 

Vra. n5.p».iHn,iftf Fetal Tissue: Q  Non Applicable (JP^cUn ImHal) 

Kospiral.    / , 
/ 

/ O        "W^ ii^MJse of.embryo, feus,4-p«pMMicy iwsue. (Initial) 

Q TvAshtoceweve*cemb,yo.fetus.orofterpr.s«ncytissttcfocprivatefcnmls^^^^^^ 
.      /^15i;^5dr24toiOTOfa»eiKOi^weor«teHospTOlwiUdispo» 

DC yatient Consent; 

llicrd»ygwe^wnseBttofte*lMtve. E!(c«ptions:_ — 

Signature of Patient, Ugal Ouardian, 
or Patient's RepitKWtative 

lUladonship to Pafiem 

Priitt Name of Siff^ I^te Time 

X-    Physician Declaration: , 

1 believe Ais patient is an appropriate candidate to uwlergo the planned c^m^onj Pn^^edtae^ I have 
LS^e^^ at^d altS^es of the operation/p«K=^re to ttte pa«^^ 

-      ^S^u^tions.Toftebestof«ytaowledge,ihepaden^ 
has consentwl to the proposed operation or proceAire. 

l>are' -■ -l-lll*sr 

Signature of Infonring Physician 

XI. rcrtiflcation nfEmergency bv Physician: 

I have determined tiiat immediate Intervention is necessary to preserve life, or prevent serious impairment 
of ph^ical or mental health. The patient's current mental or physical condition prevents obmtnmg 
expressed t»nseot. The Patienfs Representative is not available. 

Brief soten^nt on condition and plan of care 

Physicimi certifying eroergwcy 

f»se38r« 



UNIVERSITY OF COLORADO HOSPITAL 
4200 E. Ninih Avenue 
I^nver.CO  80262 

CONSENT TO MEDtCAJL PROCEDURE 
PURQERY, DUCWOSTIC, THERAPEUTIC, 
BL<KH>, SEDATION. ANESTHESIA) 

Jfot b)beus^prinve$dgalhnatproc^hures        

HOSPITAL* 

PATIENT NAME 

Date: 

XILRequest for Awd Coiisewt to Anesthesia Service; 

My anesthetic care will be provided by or under tf»e sup ervislon of a feculty anesthesiologist. Anesthetic 
tKihniques i^»mmeoded for my planned proc«lures MC:   

/ 

Anesthetics have rare complications such as awareness during surgeiy, allergic reactions, cardiac 
arrest, nerve damage, httfAn damage, paralysis, othei; organ damage or death. Common side effects of 
general anesthesia inclu^efWre or scratchy thioat, mm^ and vomiting, muscle or joiftt pains or headaches. 
The risks of re^oiml anesthesia such as q>idural m spinal Mocks include pain at the needle site, disromfat 
Airing die c^jeratton, or nerve and/or spinal dama^. If the regional ancsth^ia fails, anothw ^e of. 
anesthesia, usually general anesthesia, is substituted. I have betti given the oK>ortunity to ask questioo 
conc«ning die recommended anesthesia and such questions have been answered to my satisfection. 1 consent 
to the r«»mmencted anesthetic procedures except   

Sipttwre of J^snt, I^al Guaolian, 
or Pad8M'sRq>»s«»tativc RcWomWp TO Pirtieot 

PrintMaiM of Siper Date Time 

Physician Dccteration for Anesthesia: 

X believe this patient is an appropriate candidate to undergo die planned anesthesia. I have explained the risks 
and choices of anesthesia to tfic patient and have answered all the patient's questions. To fee best of my 
knowledge, the patient has been adequately inforrawi, understands, and has consented to the proposed-- 
an«thesia. 

Sipianire ofloforaiing Aflostf«slologlsi Date Time 

suR ws«» M(5Q(Rev immtymo 
^gc4iif4 



UNIVERSnrY HOSPITAL 
*200 East Nlntt» A\ranue, Denver, Colorado 80262 PATTEMT N^MWEt 

aniMOATC: 

AUTHCmiZATIOM TO REOJESTlRELEASC MEI^JM. tNFOmiATIQN 

fllie ejMoAin ef Wa fcwn dew nsH auttKsrtra Ihe i^teas* ol ie^maftm ottier man rtiat spadfc^ deaittwd faetow^ 

TO: (l^vtype nam* & wsdrass Q( iksdo*' w netfdt owe fsrtf ty) F@£ASE TO: CNwie, adck-ess «rf wg^icaAsn, ^«icy. sr Mttncfaai» 

\riiom Mormaln3n is to tw r^assnQ 

FCTUnN B*XOSeD AinHOREATWN \iWTH VCXJR WFWWATION 

I r«3Me3( and wMiorize ttw ^love-nvned doci^ & heaWi cam pwwkfer to retoa^ llje irftumato) spedfied balow lo Vie brgiw&ation, ^«icy w 
uK|<ni&d named Qflihis nt^wsl. / / / 

D X-ray films to be »ntlo: >_ £ :  
INFOWATICW HECH^STEO: 

O Copy'itf hi^sry & i^seai. tflschaiga summwy, and opw^ive reports 

a Q^«rfoii93l<eni«EJ^admis^ns O O*er(%}eo7yj 

1 im)e<^»^ tfm totonnetfon to be r^assd may induda Intomrton r^anftig B>e fatowihg «)neknan(s): 

a Onigalnise.»aiy O AUB«mnwne O^^nty («DS) 

O^rtu^femwalOThrt^se.Baiy D PsychcA^fcrf wi^«W^fccQadWons.Iav 

ff ttw ftt*armati»i to be >deas^ p»Mts to die iSayv^is and weasneni vt ^cohonsm vtHot dnig abuse, I unlersand Vi^ Rw amMnwi^ (rf the 
miimn^on is proceaed by Federal Im*. 

PiN{8»8(s) or iMed (w wNdi intofmafion is to be used: 

Q Continu'^ erf medi^ care 

O Dama^orcMimevduatiQn 

OOiherfSpec^ 

MHlHOAiZAIION - i ceiCfy ttiai ttw request has baen RWte MohinMy ami tfiai ttw Ir^rmaiion 

I on^^^and Miat l R^ revoke ttiis wilhodzatign at aiy hme, asu^^ » Hie «c^« Oiat actfon li» already been t^^it» OM;^ «MI M. I wide^wd 

tha unless ^letiRed Mow «fe c«s«it %irtll n^ws 1M days liom Ihe daa of s^^*-».    I Iwre^ »^ase 
Ihe heatUi care pro«id»r isom see/ tas^ mrt^ch may result from hmii^Mng 4% Monnaifon raquessd as auttiorized in tfite rtfease. The hetftt« pit^er 

carnioi be ra^jonsa^ torrirtsuse rt Ihis Wofmation di«*5sed iwrsuart to tt«s release. 

DATE SIGNATUne OF PATIENT PEBSCW MWOPOSO TO SKiN FOR PATIENT 

AOOBESS REIATONSHIP OF CONSEOTiNQ PAHTV TO PATIENT 

CITY. STATE. aP COOB PWNE 

PATIB^TS AacwawLajGEMENT ctf= ACCESS TO MHJICM. nK(»«is 

I hereto «a«»«irtedge Aatt l/p3rent^a«fian. or »«e des'ignatw* represer«a«lw lave inspKied received —- pholocs^s o* «s medical *«»«3s 

of N»««« a<*tforoulpa«ent (reato^snt ai IWveraity Hospft^oJ Ihe rtiwa named patent. 

DATE 

DATE 

WGNATUne 
(P3iientfP3rei^3ua»dianrt^^naied Represemativel 

wiwiess SIGNATlwe _ _ 
MI«31^46UA<12n6) WHO 



Ptojo* Title: Correlation betwwsn methyla^ pl6 DNA in the blood and bre^t cancer 
tissue of patients. 

Investigators: Andrew S. Kraft, MD, Oiristina A. Rnlayson, MD, Robert Sclafani, 
PhD. andHiomas A. I^ngan, PhJ). 

COMIRB# 00-849 

Date:  AugmtlZ^TXm 

Background/Rationale 
/ 
/ Ttie impoilance of defects in tiie Rb p^way in the dtevelopmait of cancer is 

indicated by tiie fact that almost all cancer c»lls are defwtive in some asp«;t of its 
relation (1-5). This near universal prevalence of <tefe«ts in componente of the Rb 
p^way suggests thrt ovocoming normal <»11 cycle regulation at this point is necessary 
condition for the ctevelopment of malignancy (5). Th^e defects include loss of 
expression of Rb (6,7), overexpression of cyclin Dl (8), and loss of expression of pl6 
inhibitor protein, who» role as a ttimor suppressor is now well documented (9). In 
particular, the importance of pl6 in tumor suppression is se«n inthat homozygous pl6 
<teletions in mice result in spontanwjus develq>nient of multiple tumor types 10). 

Reco^tion of the importance of pl6 as a tamor suppressor comes in part from 
tiie Kcent discovery that gene methylation, in addition to homozygous <teletion or loss of 
hetero^gosity ^n for other tumor suppressOT genes is a major mechanism for 
inactivation of pl6 gene in all common human cancers (11,12). In primary breast 
tamois, which only rarely show homozygom pl6 deletions or point mutatiom (13,14), 
31% of tumoK were found to contain pl6 genes inactivated by methylation (11). We 
hy^thesi^ that pl6 gene methylation is responsible for uncontrolled wUular 
proliferation in many breast tomore, and that agente that increa^ fliis protein will prevent 
tiie powfli of cancer. For example, DHAC, an NQ-produced O^^SC #264880) 
methylation inhibitor has been tested in phase I and ^ase n clinical trials. 

It has bssE teown fsr ssvsial ysara tiiat the plasma component of ctncnlating 
blood contains tiny quantities of fpee DNA. The concentration of DNA in the plasma of 
healfliy individuals is approximately 14 n^ml DNA'. Ihis level incre^es significantty in 
individuals diagnosed wifli different types of cancer to approximately 180 n^ml. 

TTie ability to detect tamor-specific molecular defects in the circulating blood 
would obviate the requirement for tumor biopy material thm providing a more efficient 
and noninvasive means of screening for a vast array of molecular aberrations. Our 
objwtive is to identify women whow himore contain mefliylated pl6 genes. We propose 
to determine the fe^ibility of assaying plasim DNA for the presence of methylated pl6 
alleles in women diagnosed witti breast cancer. DNA will be extracted from circulating 
blood plasma then assayed for pl6 promoter methylation status by methylation-sj«cific 



ICR (MSP)3. The nomwl breast tissue is expwted only to contain unmefliylated pl6 
wheieas the tamor tissue may contain either unmethylatwi or methyl^^ pl6. If tiie 
ttunor DNA ccmtaiM methylatol pl6 afleles, we should also expect to M© meftylated pl6 
in the plasma DNA in aMtion to normal wll-specific unn^thyl^ed pl6. 

If it is possible to determine wMch patiente have methylated pl6 it will be 
possible in ifwfature to test spaafic agents to inhibit this methylation. TTiese agente 
should inciea^ pl6 protein levels in bre^ tamore and inhibit tumor growth. 

Hypoth^s 

We hypothesis that there will'be a ^ct correlation betw€# tiie occurrence of 
methylated pl6 in ttimor samples and tiie blood of patiente. "IMs result would validate 
the use of a KH ba^ assay mefliod to detect methylated pl6 gene in die blood of breast 
cancer patieaits. IMs test will replace die n^je^ity of obtaining breast cancer tissue to 
me^ure die methylation of fliis gene. TWs assay may have uses bofli in <tesigning 
treatment stategies and in the management of breast cancw patiente. 

llie data ftom diis stody will detennine fl» correlation between bre^t tissue 
methylation of die pl6 gene and and die blood of patiente evaluated using a ICR based 
blood t^t Since 30% of breast cancer patiente are exp^ted to have methylated pl6 
DNA in their tumors, die data collated in this study will evaluate the sensitivity and 
spwificity of this blood test. 

Methods 

Women being evaluated in bie^t cancer clinic who are found to have breast cancer 
metastatic diws^e will l» asked to sign a «>nsent allowing \m to obtain a blood sample 
{20 ml) prior to operation or bre^t biopsy. A small amount of tissue from the suigeiy 
feat is sot seeded forpathotegy v/ill be aaal>«2sdis die laboratory. The nnrroaltissiie tl- 
10mg> will be collected as part of die clinical prcwedure to remove the cancerous tissue. 
All dato concerning the extent of disease and dire^e progression will be kept 
confidential. The patient will be identified by number only and the data will be kept in 
IcKjked files. 

• Isolation of DNA from bloc^ plasma 

Using 10 ml plasma (from approximately 20 ml whole blood collected in EDTA 
containing tubes), we have optimized die following isolation procedure to yield sufficient 
DNA for an initial MSP ^say plus three ftirther confirmatory reactions. 

/ 



TTie 10 ml plmmu sample (which may l» firoren at -8(M^ prior to analysis) is firet 
teated at »•€ for 5 minutes flien <»ntriftiged at high ^^A to allow recovery of the 
clear, DNA contoining, suf^matant Following an overnight incubation wifli p»tdn^ K 
the DNA is purlfiwl on QIAamp columns (Qiamp Blood Kt; Qi^en Inc., IBlden, 
Germany) according to the Blood and Body Fluids protocol. 

• fcolation of DNA fern nonnal and tumor tissues 

5-10 mg finely minced tissues arc incubated 55C in lysis buffer containing 
proteinase K until the tissue is completely lysed. The DNA is then purified on QIAan^ 
columns (QIAamp Tissue Kit; Qiagen Inc., Hil<ten. Germany) according to tiie Tissue 
pxjtocol. . 

/ 

• Mefliylation-sp^fic PCR analysis of plasma or tamor samples. 
Two micrograms of tissue DNA or one-fourth of the total plasma DNA sanq>le is 

flien i^d for die MSP assay. Ihe DNA is firet modifi«i ovemi^t with sodium bisulfite 
which converte only unmefliylated cytosines to uradl. Following purification on Wizani 
columns CPtomega, Inc.), the DNA is precipitat«l widi ammonium awtate and ethanol. 
One-tenth of die resulting DNA is flien subjected to PCR analysis using oligonucleoti<tes 
deigned fi»m the promoter of die pl6 gene fliat arc spaafic fop-wild type (unmodified), 
nwtiiylatoi and umrofliyla^ DNA swjuences a. 

We have perfomied MSP analysis of multiple independently-isolated nwmal 
plasma DNA prcparations and, as exported, shown amplification usmg flie unmetfiylated 
DNA-sp€«ific oligonucle(^<tes only. Furthermore, we have titrated cell line DNA 
containing nKsthylated pl6 alleles into plasma samples prior to isolation of plasma DNA 
and shown that we can suojessftilly amplify as litfle as 12.5 ng mediylatoi DNA in 
Edition to the unmethylated nonnal plasma DNA using this mettiwl. Because flw normal 
plasma DNA contains only unmetfiylated DNA, diis system will enable us to identify 
tumor-sp«afic metiiylated DNA in tfie plasma of breast cancer patients. 

ObservatJons 

1- We will plan to determine that the above assay could be done on actual patient 
material. 

2- Since approximately 30% of the tumois are positive to pl6 mettiylation, 
whetiier tfie results of this blood assay correlates with the tumor samples. 

3- We would plan to correlate tfie stage and extent of disease witfi tfie number of 
positive assays in the blood. 

Inclusion criteria 

Woman ages 18-72 years that are known to have breast cancer and arc set to 
unctergo biopsy or operation as determined by x-ray and clinical history. Women 



^«n and treated in the University of Colorado Cancer Center breast cancer clinic 
will be invited to participate in this study. No flyere or ads will be med. 

/ 

Exclusion criteria 

1- Patients ^med not competent to make their own d^sion or do not have a 
^lardian willing to enroll the patient into the study. 

2- Patiente with a previous history of another cancer. 

Sample Size 

We will be able to establish a confidem^ interval of ^ least i^.lon ^le perrent 
/ agreement of thf'paircdttesue and blood sanyieswitfi a paired sample si^Ml(X). Hiis 

Ktimate of liie level of agr^ment can be established regardless of tiie ^nsitivity or 
s^aficity of tiie assay in either c^. 

fetimated Duration of Study 

"Hie estimated duration of ttie study is 1 year. If flie samples arc collected more 
quicMy the sttidy will be terminated. 

Examinations and evaluations 

Other than the drawing of ^-30 cc of blood no fiirflier exananation of the patient   | 
will be done. Tlie extent of breast cancer will be noted from the chart. 

Drugs, devices or Instrumente 

No novel drags <tevices or instraments are involved in this study. 

Data analpis - DMa analysis will be carried out by Dr. Jim Murphy in Mcwtatistics. 

Data Security 

All elwtronic data will be swured in protected files. All paperwork will be 
secured under lock and key. Each patient sample will be identified with a code 
that will ht secured as noted above. This code will 1^ used on all generated data 
and throughout all discussions of these results. Only the Principal investi^atore 
will have access to the storage files containing the code. 

Changes from Usual Treatment 

There will be no changes in treatment. All participante will rweive therapy 
^em^ as standard of care by thek primary oncolo^st Because of flie extreme 



sensitivity of this ICR t«jhiiique no additional normal or malignant breast tissue 
will be removed. 

Risks 

Sidjjwit: None above the standard riste involved wifli stendanl blood draw. Blood 
drawing risks include bruising pain swelling and discomfort. A pressure bandage will be 
appli^ to the Sfwt of the blood draw to minimi^ the swelling, T 

Investigatore: Handling of blocxl pioducte and human tissue. 
/ / f I 

Benefite /   . /   , / 

None 

Funding 

"ITie evaluation of blood tests is funded by the Etepartment of Itefense Breast 
Cancer Research ftogram; 

Sp«;ial (Unseat tesu^ 
The research protocol and the pur^se of the stody will be explained to each stody 

participant Tlie consent will be obtained by the primaiy investigaotrinvestigator, the co- 
inv^tigat<MS, or a clinical nuise in the cancw coiter on behalf of the investi^tore 
Inform^ consent will be obtained in the clinic not more tfian two weeks prior to surgery. 
Blood will be drawn after the informed consent is signed. Blood drawing will occur in 
the clinic. 

ModHication of the Pit>tocol 

 Any modifications made to the protcwols and/or consent forms must be submitted 
to the local IRB and to the Human Subjects Research Review Board (HBRRB) for review 
mdappf^alteteclmpteiigtitatioiiL  '   • ^.:■=.,.. 

Rolw and R^ponsibllitles of Study Pereonnel 

 Dr. Sclafani will be responsible for supervising laboratory peraonnel.  Laboratory 
study pereonnel will be responsible for storing and evaluating samples. They will carry 
out the assays as descril^ above and evaluate data that is obtained. Dr. Kraft will take 
responsibility for protocol entry and sample collection. 

Adverse Events 



Advererse experiences that are both ^ous and unexp^ted will be immediately reported 
by telephone to the USAMRMC Iteputy for Regulatroy Compliance and Quality (301- 
619-2165) (non-duty houre call 301-619-2165 and send inormation by facsimile to 301- 
619-7803>. A written report will follow the initial telephone call within 3 working days. 
Addf^s the written report to the US Army Medical Researoh and Material Command, 
ATTN: MCMR-RCO. 504 Scott Street. Fort Detrick. Maryland 21702-5012. 

/ / ■ ■ / 

/ / / 



Cwisent Foirn /^jproval 

mn Rrodi^te. MD^tephai Batett, R.Ph., Co-ChaiR, COMIRB 
Ojdstopher KunI, MCMen Easterday, R,Ph., Co-Chaire, C<M/IIRB 
Mam Rosenberg, MD/DavW Uv^llin, Ph.D..,Co-Chahs, CtMaiRB 

Date: Valid Through: 

/ /   , /   - 
COLORADO MULTIPLE INSTITUTIONAL REVIBflf BOARD 

"Estimation of abnormal breast cancer DNA in patient's blood using a sensative 
PCR based assay'* 

Principal Investigator! Andrew S. Kraft 
SUBJECT CONSENT FORM 

April 11,2000/COMIRB Protocol Numbet<»0^48 

Project Description 
You are being asked to take part In an investlgatlonal stucty evaluating the use of a 
blood assay to measure the levels of a spedfic modified piece of DNA In your blood. 
Breast cantor Is caused in part by the lack of the ability of <^lls to produce specific 
proteins that inhibit the growtti of cells. This lack of protein produt^on Is <^us^ by 
modification of cellular DNA. This DNA abnomiality is not an inherited trait and the 
reason It occurs Is not known. Since tunror cells are growing and dying some of this 
abnomial DNA may be released Into the bkxxJ. Using a newly developed laboratory 
assay, vm would like to attempt to measure this abnonnal DNA In your blood.  Sixty 
women witii metastatic breast caxw^r will be enrolled Into this study. Partfclpation In this 
study is voluntary and tiie purpose of this consent is to inform you about the study and 
KfBssiK Benefits and nsl^r 

Procedures 
If you agree to participate, you will need to donate a single 30ml of blood (two 
tablespoons) at a time when you are known to have breast cancer. This blood will be 
sent to the lab for evaluation of abnonnal DNA levels. 

Initials 



Discomforte and Risks 

Venlpuncture Risk 
Approximately 2 tablespoon of blood will be removed by putBng a needle into your vein 
at ttie time of your pre-operatlve evaluation. This is the standard method used to obtain 
blood for tests. You will feel pain when the needle goes Into the vein. A bruise may 
fonri at the site. A total of 30 ml will be taken for research purposes over ttie course of 
Alls study. 

Benefite 
You will receive no benefit fl-om participating in this research study and there are risks 
as njentioned in the risk section. / / 
/ ^ J / ^ / 

Source of Funding 
All funding for this stady will be provided by the Department of the Army's Breast 
Cancer Research Pr<^ram. 

Cost to Subject 
Tliwe is no ojst to you for partldpating in ttils study. There will be no charge for 
procedure or labs required by the study. You will rwt be paid for your particii^ting in 
this study. ^ 

Study Withdrawal 
Yew may dioose not to enter ttie sfcidy or wittidraw from the shjdy at any time and your 
doctor will wntlnue to take <^re of you without loss of benefite to whidi you are entitied. 
Your dodor may also dioose to withdraw you from the study at any time if he/she feels 
that It wouW be hamiful to your health for you to a>nfinue or ttie side effeds are too 
severe. Significant new findings that relate to your particlpatton In this study will be 
discussed with you. 

invitation for Questions 
You wrfll receive a copy of ttiis asnsent fomi. Plea^ ask questions about tills researdi 
or ron^nt eltiier now or in the ftiture. You may direct your questions to Dr. Andrew S. 
Wt MiM^IIMiSI ??r Dr. Robert SdafanI at |303| 315-7288. If you have 
questions regarding your iighteas^^ 
Institutional Review Board (COMIRB) office at (303) 315-7960. 

ConfldentlalHy 
Your physician/Investigator will treat your Identity with professional standards of 
confidentiality. However, the U.S. Department of Healtii and Human Services, and the 
Colorado Multiple Institute Review Board have the right to Inspect all of your medical 
records relating to this research for the purpose for verifying data. It should be noted 
that representatives of the US Amiy Medical Researdi and Material Command are 
eligible to review research rerords as a part of their responsibilily to protect human 
subjects in research. The principal investigator or a deslgnee will review your chart In 
order to identify information r^ardlng the stage of your breast cancer. The infomiation 

Initials 



(Stained in this study may be published in m^ical Journals, but your identity will not t^ 
reveal^. 

A (X)de will be assign^ to your sample and ttie data It generates that can be assess^ 
only by ttie prinldpal invesf^atcxs of this study. TTie OKJO will be kept In a lod<^ 
cabinet The samples will be stored for 10 years. 

Injuiy and Compensation 
If you are hurt by tills r^arch, we will provide m«iical care if you want it. The United 
States Deparfrnent of Defense is ftindir^ ttiis research project. Should you l>e injured 
as a direct r^ult of partJoipating In this research projeci you wll be provi<|ed m^ical 
care at no «^t to ^ou, for ttiat injury. You wp^'not receive any Injury c»mpensation, 
only m^lcsA cam. You should also understand fliat this is not a waiver or release of 
your l^al rights. You should disaiss ttils Issue thoroughly wiUi ttie prindpal 
investigator before you enroll in this study. You will not be paid for any otiier loss as a 
result of the injury, such as loss of wages, pain and suffering. Further infomnaticMi can 
be obtained by calllr^ Andrew S. Kraft, MD 303-315-8802. 

AUTHORIZATION: 
I have read this paper about Uie sfaidy or It was read to me. I J«iow what will happen, 
botii the possible goKl and bad (benefite and risks). I dicwse (or allow my chiW) to tie 
in tills sfcidy. 1 know I can stop being in tills stady and I (or my diild) will still get ttie 
usual medical <^re. I will get a <x>py of this <x>nsent form. (Initial all the previous pages 
of this wnsent form) 

Signature: Print Name Date  
Subject, parent or guardian 

Pemianent ^Wress of Subject, parent or guardian 

Consent form explained by: Print Name Date 

Investigator Date  

/ 
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Consult Fwm Approval 

/Ulan F^Bdiad^. MD^tephen BarBett. R.Ph., Co-Chdrs, COMIRB 
Chiist(H)her Kuril, MIM<en Eastertay, R.Ph., CoChalrs, COMIRB 
Man Rosenb©^, MD/DavM L^drellln, Ph.D..,Co^halre, COMIRB 

Date: Valid Through: 
/ 

/ / / / 
COLORADO MULTIPLE INSTITUTIONAL REVIEW BOARD 

"Correlation between methylated p16 DNA In the blood and breast cancer tissue     | 
of patients" 

Principal Investigaton Andrew S. Kraft 
SUBJECT CONSENT FORM 

April 11.2000/COMIRB Protocol Numbeit^0^49 | 

Project Description 
You are being asked to take part in an Investlgational study evaluating the use of a 
blood assay to measure the levels of a specific modified piece of DNA In your btood. 
Breast cancer is caused In part by the lade of the ability of (^lls to produce spedfic 
proteins that inhibit the growth of «»Ils. This lack of protein production Is caused by 
modification of cellular DNA. This DNA abnonnallty is not an inherited trait and the 
reason it ocxiurs is not kn<wn. Since tumor cells are growing and dying some of this 
abnonnal DNA may be released into the blood.  Sixty women vrtll be enrolled into this 
study with 20 wwnen each having Stage II, III or IV breast carcinoma. This stoidy will 
Wenfify whether the abnonnal DNA fouml in your breast cancer is also found In your 
blood.   PartfcipatIng in this study does not mean ttiat you have any hereditary 
abnomiality in your DNA. This study will measure the levels of abnonnal DNA found in 
puftumoFani affimp to aifre of thisblwxf test wWi the tymor sample. 
Participation In this study Is voluntary and the purpose of this <»nsent is to infomi you 
about the study and ite possible benefits and risks. 

Procedures , 
If you agree to participate, you will need to donate Mml of blood (two tablespoons), at     | 
the time of your pr&operative evaluation. This blood will be sent to the lab for 
evaluation of free DNA. During your operation, one gram of nonnal breast tissue (abort 
ttie size of a pea) will be removed from your breast (which is undergoing surgery). This 
small sample of nonnal breast tissue, as well as one gram of tiie breast tumor, will be 
taken to a research lab for processing and further study after it has been viewed by the 
pathologist. The findings in tiie research lab will then be conelated with the results of 
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the blood test No additional tumor or breast tesue will be removed for this study other 
than ttiat r^uii^ during your operation. The study will be a»npleted on tiie material 
not n^d^ for patholc^lc examination. YCHJ will not receive any Infomiation r^ardlng 
ttiese additional teste. 

Discomforts and Risks 
Breast Biopsy 
At the time of surgery, after the cancer has teen removed, one gram of normal breast 
tissue (about the size of a pea) will be removed. If you are having a lumpectomy, after 
the cancer is removal, one gram of nornial breast tissue (about tiie size of a pea) will 
also be removed for tiie sUidy. If you are having a mastectomy, after flie breast is 
rwiov^, one gram of normal tissue will be taken fran flie breast for tiie study. TTiere 
v^ll be no additional risk to .^ouottier than ttie usual risks for your surgery.        / 

Venipuncture Risk 
Approximately 2tablespoon of blood will be removed by putting a needle Into your vein    | 
at ttie time of ycHir pre^perative evaluation. This Is the standard metfiod used to obtain 
blood for tests. You will feel pain when ttie needle goes Into the vein. A bruise may 
form at ttie site. A total of (30 ml) will be taken for research puiposes over flie ojuree of | 
this study. 

Benefits 
You will rece'we no benefit from participating In this research study and tiiere are risks 
as mentioned In the risk section. 

Source of Funding 
All funding for tills study will be provided by the Department of the Army's Breast 
Cancer Researdi Program. 
Cost to Subject 
There Is no a>st to you for participating In this shidy. There will be no charge for 
proc^ures or labs required by ttie study. You will not be paid for your participating in 
this study. 

Study Withdrawal 
You may choose not to enter the study or withdraw from the study at any time and your 
doctor will continue to take care of you without loss of benefite to which you are entitled. 
Your doctor may also choose to withdraw you from the study at any time If he/she feels 
that It would be hamiful to your healtii for you to continue or ttie side effects are too 
severe. Significant new findings that relate to your participation In this study will be 
discussed wfth you. 

Invitation for Questions 
You will receive a copy of this <»nsent forni. Please ask questions about this research 
or consent elttier now or In the future. You may direct your questions to Dr. Kraft at ^ 
(303) 315^802 or Dr. Robert Sclafani at f303) 315- 7288 If you have questions | 
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regarding your rights as a research subject, please call the Colorado Multiple 
InstiUitional Review Board (GOMIRB) office at (303) 315-7960. 

Confidentiality 
Your physidan/lnvestlgator will treat your lden% with professional standatxis of 
confidentiality. However, the U.S. Department of Health and Human Services^ and the 
Colorado Multiple Institute Review Board have the right to Inspect all of your medical 
records relating to this research for the purpc^e for verifying data. It should be noted 
that representatives of the US Armv Medical Research and Material Command are 
eligible to review research records as a part of their responsibility to protect human 
subjects in research. The principal investigator or a designee will review your chart In 
order to Identity lnf9miatlon r^arding the stage of your breast cancer. TJie inforniation 
obtained in this st^dy may be published In n^lqal journals, but your id^tity will not be 
reveal^. 

A rode will be assioned to vour sample and the data it generates that can be assessed 
only by the principal investigators of this study. The code will be kept in a locked 
cabinet.   The samples will be stored for 10 years. 

Injury and Compensation 
If you are hurt by this research, we will provWe m^ical care tf you want it. The United 
States Department of Defense is funding this research project. Should you be iniured 
as a direct result of participating in this research project, vou will be provided medical 
care at no cost to vou. for that iniurv. You will not receive any iniurv compensation- 
only medical care. You should also understand that this is not a waiver or release of 
vour legal rights. You should discuss this issue thoroughly with the principal 
investigator before vou enroll in this study. You will not be paid for any other loss as a 
result of the Injury, such as toss of wages, pain and suffering. Further infonnation can 
be obtained by calling Andrew S. Kraft, MD 303-315-8802. 

AUTHORIZATION: 
I have read this paper about the study or it was read to me. I know what will haj^n, 
both the possible good and bad (benefite and risks). I choose (or allow my child) to be 
'" ^^ ^*"^y- • know I can stop being in this study and I (or my child) will still get the 
usual medical care, f will get a c»py dflfls oonseif ^iroirilnial'al^^ 
of ttiis consent form) 

Signature: Print Name 
Subject, parent or guardian 

Permanent Address of Subject, parent or guardian 

Date 
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consent form explained by: Print Name Date 

Investigator. Date 

/ / / 
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Backgronnd/I^tioiiale 

The in^(Mtan<» of defeats in tiie Rb pathway in tiie development of cancer is 
indicated by ti» txt that almost all canc»r rolls are ctefwtive in mim asp«;t of its 
regulation (1-5). This near universal prcvalen<» of ctefects in <»mponents of ti» Rb 
iwthway suggests that overcoming normal roll cycle regulation at tiiis point is necessary 
condition for the Asvelc^ment of nralignant^ (5). Ttose ^frots include toss of 
expr^sicm of Rb (6,7), ovcrexpression of cyclin Dl (8), and losrbf expression of pl6 
iriiibitor piotem, whose role as a tnmor suj^r^air is now well documented (9). In 
particular, ti» inqjortanro of pl6 in tumor suppression is ^n in that tonw^gous pl6 
deletion in miro result in sponteiM«us ^vel(^ment of multiple fiimor Qfpes (10). 

R«»gniti<m of the importenro of pl6 ^ a tumor suppre^or comes in part from 
tl» iwent dia^ovay that gene mcttiylation, in aidition to honwzygous deletion or loss of 
hetero^gosity sron for ofl»r tumor suppr^sor genes is a major n^;hanism for 
inactivation of pl6 gene in all comnwn human canrore (11,12). to primary breast 
tumors, which only rarely diow Iwmozygais pl6 deletiom or point muttons (13,14), 
31%pftanK»revraefoundto<»nteinpl6genesinactival«lbymefliylation(ll). We 
hypc^esize that pl6 gei» methylation is responsible for wKontroU^ rollular 
proliferation in many breast tumors, and tiiat agents fliat increase thk pn^in will prevent 
ti»jro^ of aaror. For cxam|>te, DHAC. aa NCT-produrod pJSC ^64880) 
riKt^aicm uffiter lias bronte&d in plta^ 

K has been known for several years flwt the plasma component of circulating 
blood contains tiny quantities of free DNA. The concentration of DNA in the plasma of 
healthy individuate is approximately 14 n^ml DNA'. TWs level increase significantly in 
individuals diagnc^ed with different types of cancer to approximately IK) ng/ml2. 

The ability to detect tumor-specific molecular defwts in die cuculating blood 
would obviate ite requireuMsnt for tumor biopsy material thus providing a more efficient 
and noninv^ive means of screening for a vast array of molroular aberrations. Our 
objective is to i<tentify women whose tamois contain metiiylated pl6 genes for 
recruitment mto a clinical trial fliat aims to test tiie efRcacy of tiwrapeutic demetiiylating 



.«;':•. 

7 

a^nte. We flwrefoie pK^se to detennine the feasibiMty of a^aying plasnw DNA for tte 
p^nce of methykt«i pl6 allel^ in women diagncw^ wifli metotstetic breast cancer. 
DNA wM be extracted ftom ciicolating blood plasma liwn assayed for pl6 pronrnter 
uMsthylation status by n»thylatioii-^ecific VCR (NCP)3. Tte nomwl breast tissw is 
eqj^twi only to contain unn»thylated pl6 whereas tt» tamor tissue may contain eiflwr 
iinmelJiylated or mefliylated pl6. If tl» tumor DNA am^ns mefliylated pl6 alleles, we 
should also expect to s^ methylated pl6 in the plasma DNA in addition to normal 
cell-spwific umnethylated pl6. 

Hypot^^/ /   /    ■ /    / /   / 

We hypotl^ize ttiat a PCR based assay nwllwd can be used to deto;t methylated 
pl6 gene in the blo<^ of breast canar patiente. Thfe t^t will replace the newsaty of 
djtaining breast canc«r tissue to me^ute the methyMon of iMs gene. 

PiirpoM 

Hie dato ftom Ibis study wU determine the utility of this rcR based blood test in 
detesctmg mefliylated or unmethylatol pl6 DNA in the blood of breast can<»r patients. 
Since 30% of breast cancer patients ate ej^ectwi to have n«thylat«i pl6 DNA in their 
tumore, the data collected in fliis study will be^ to evaluate ^ sensitivity of this blood 
test 

Meflio^ 

Women being ewluated in breast canc«r clinic who are found to have metastetic disea^ 
will be asked to sign a consent allowmg us to obtain a blood san^le (20 ml). All data 
«)ncaiiing flie extent of disease and disea^ progremoi will be kept confidential. The 
patient will I?§ id§ntified by number only and the data will te kept in lock«i files. 

• Bolation of DNA foim blood plasma 

Using 10 ml plasma (from approximately 20 ml whole blood collected m BDTA 
conteining tabes), we have optfani^ the following isolation procedure to yield sufficient 
DNA for an initial MSP assay plus three fiirtlwr confirmatory reactions. 

The 10 ml plasma sample (which may be tmmn at -80K: prior to analysfe) is fiist 
heated at 99»C for 5 minutes then centtifuged at U^ speed to allow recovery of tiie 
clear, DNA containing, supernatant Following an overnight incubation with proteinase K 
the DNA is purified on QIAamp columns (Qiamp Blood Kit; Qiagen toe, Hilden, 
Germany) according to the Blood and Body Huids protocol. 
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• MethyMon-spedfic KJt andysis of ptena 
•ae total plasma DMA san^le is themi^ fw the MSP assay. TTie DNA m firet 

liodified overnight with sodium Wsolfite which coaverts only unii»thylat«i cytosmes to 
uiacil. Following purification on Wizaid columns (Pron»ga, Inc.), the DNA is 
precipitated with ammonium acetate and eflianol. One-tenfli of tte resulting DNA B flien 
subjected to PCR analysis using oHgonucleotides designed ftom tte promoter of tlw pl6 
gene that are spo^ific f<» wUd type (unmodified), methylated and unmettiylated DNA 
sequences. 

We have perfcmned MSP analysis of multiple independently-isolated normal 
pla?ma DNAprcparaticms and, as exposed, shown amplificatipn using flie unmethylated 

/ DMA-specific oHgonucleot^only.Fuitlwniwre, we h^etiliatedc^U line DNA     ' 
/ c4itwmngnwthylatedpl^'allelesintoplasnasamplesp*iortoisolationofplasmaDNA 

and shown timt we can successfiiUy ampHfy as Uttte as 12.5 ng nwthylated DNA m 
addition to fl» unmetiiylated nonnal plasma DNA using this mefliod. Ba;ause flw normal 
pl^ma DNA caitams only unmethylated DNA, tiiis system will enable us to identify 
tumor-spedfic metiiylatwl DNA in flie plasma of breast cancer patients. 

Otecrvatlons ^■ 

1- We would plan to detennine fliat the above assay could be done on actual 
patient material. 

2- Since aRiroMmately 30% of the tumcws are pcwitive to pl6 mefliylation, we 
would plan to ^t wtether tte assay picks up tiiis number of tumors. 

3- We would plan to conelate tl» stage and extent of di^ase with the number of 
positive assays. 

Inclusioii criteria 

Wonton ages 18-72 years fliat are known to have n»tastatic breast cancer as 
determined by x-ray and clinical history. 

BxchiMcm criteria 

1- Patients dasBKd not competent to make their own decision 
2- Patients wifli a previoiK hktory of another cancer. 

Sample Size 

Tte sample size will be 100 patients. We will be able to estabUsh a confidence 
interval of at least +0.1on tiie blood samples with a sample size of 100. TTiis can be 
estabtisted regardless of ti» ^nsitivity or specificity of tiie assay m either case. We wU 
be able to provide a sunilar confidence interval for the proportion detected by the Wood 
t^t and ^e if tiiat covers the anticipated 30% prevalence of mefliylation. 
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^timat^ Diiratton of Study 

The estimated duration of the stady is 1 year. If tto sanqfles arc collected more 
quickly the sttidy will be tenninated. 

laminations and eraloations 

Other dian the drawing of 20 cc of blood no ftirtter examination of die patient 
will be done. Tha extent of nwtastatic brc^t cancer will be ncrtsed from the chart 

/ /   / Drugs, devii^^r instruments /    / / 

No novel drugs devices or instrunKnte are involved in this study. 

Dataanalyste 
TTM data analysis will be cartiai out by Dr. J. Murphy in biostatistics. 

DataSecurity ^ 

All electronic data will be swurwl in protected fil^. All pa^rwoik will te 
^cured under lock and key. Ihe data will be coded and tl» master file placed in 
a locfc^ file cabinet in the ftiaapal lavestigatois offi(». 

Clmnges bom Usual IVeatment 

Tlwre will be no changes in treatment All ^rticipante will rw»ive therapy 
ft^med as standaid of care by tiwir primaiy oncolo^t 

Risks 

Subject None dKJve the standard ri^ involved wifli standanl blood draw. 

Investigatore: Handling of blood producte. 

Benefits 

N^e 

fading 

Tbe evaluation of blood tests is funded by the Department of Defense Breast 
Cancer R^earch ft-ogram. 

/ 
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Spedal Consent issu^ 
The i5^earch prc^orol and liw puipcKe of flie sttidy will be explained to each sta^ 

participant. The <x>n^nt will be dbtmn^ by the ^nimiy inv^tigaotr, the co- 
inv^tigators, or a clinical nui^ in the canc»r center on behalf of tteinvestigatore. All 
of the investigatois ^tting consent will either have COMIRB training or teen trained by 
a Mncipal investigator who tos completed COMDRB training. 

/ . / / , / / / / 
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