
AD 

Award Number:  DAMD17-01-1-0286 

TITLE:  Early Detection of Breast Cancer by Molecular Analysis of 
Ductal Lavage Fluid 

PRINCIPAL INVESTIGATOR:  Saraswati Sukumar, Ph.D. 

CONTRACTING ORGANIZATION:    Johns Hopkins University School of Medicine 
Baltimore, Maryland  212 05 

REPORT DATE:  June 2 002 

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. 

20030214 129 



REPORT DOCUMENTATION PAGE 
Form Approved 

0MB No. 074-0188 
Public reporting burden for this collection of information is estimated to average 1 fiour per response, including ttie time for reviewing instructions, searching existing data sources, gathering and maintaining 
the data needed, and completing and reviewing this collection of information. Send comments regarding 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, Paperafork Reduction Project (0704-0188), Washington, DC 20503 

1. AGENCY USE ONLY (Leave blank) REPORT DATE 
June   2 002 

3. REPORT TYPE AND DATES COVERED 
Annual   (1 Jun  01  -  31 May 02) 

4. TITLE AND SUBTITLE 

Early Detection of Breast Cancer by Molecular 
Analysis of Ductal Lavage Fluid 

6. AUTHOR(S) 
Saraswati Sukumar, Ph.D. 

5.  FUNDING NUMBERS 
DAMD17-01-1-0286 

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

Johns Hopkins University School of Medicine 
Baltimore, Maryland  21205 

E*Mail:   saras@jhmi.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 
Approved for Public Release; Distribution Unlimited 

12b. DISTRIBUTION CODE 

13. Abstract (Maximum 200 Words) tsbstrsot should contain no proprietarv or confidential Information) 

Reliable intermediate biological markers for breast cancer risk, that can be easily detected in both pre- and post- 
menopausal women, do not exist at the present time. For more than 20 years, the ability to access breast ductal 
fluid through the nipple has prompted initiatives to develop a P AP-like test for breast cancer. Yields were 
variable, not every woman yielded fluid, and there was no assurance of obtaining samples from the entire length 
of the ducts. In this proposal, we will use a 1) a facile ductal lavage (DL) technique using cannulating catheters 
which flushes each duct to yield thousands of ductal cells. 2) a panel of markers consisting of three genes, 
Cyclin D2, Twist and retinoic acid receptor p2 (RARP2), which are aberrantly hypermethylated in breast cancer 
cells. We will standardize the techniques using fluid from cancer patients, and then evaluate the frequency of 
cells positive by MSP assays in ductal lavage obtained from women with a high risk of developing breast cancer, 
such as patients with lobular carcinoma, patients with cancer in one breast, and those with mammographically 
suspicious lesions. Thus, we aim to develop a PAP test for the breast. 

14. SUBJECT TERMS 
breast  cancer,   ductal  lavage fluid 

15. NUMBER OF PAGES 
11 

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 

Cover 1 

SF298 2 

Introduction 4 

Body 4-6 

Key Research Accomplishments 6 

Reportable Outcomes 6-7 

Conclusions 7 

References 7-9 

Appendices 9 



Saraswati Sukumar, Ph. D 
DAMD17-01.1-0286 

INTRODUCTION 

Detected early, breast cancer is an eminently curable disease. However, reliable 
intermediate biological markers for breast cancer risk, that can be easily detected in both pre- and 
post-menopausal women, do not exist at the present time. 
Methods to detect breast cancer cells. 

Conventional cytological examination of breast cells is a fairly reliable test to detect 
breast cancer cells. However, its sensitivity and specificity could be complemented and 
supplemented with molecular diagnostic tests. 
Ductal lavage: Ductal lavage is not a new procedure. It was performed successfiilly several 
years ago by Sartorius (1), who performed contrast ductography and ductal lavage in 469 
women. Cytological evaluation revealed cancer in 18 women. Ductal fluid cytology was the 
only indication of cancer in 7 of the 18 women. Recently, two studies have been published on 
the use of ductal lavage as a means of detecting breast cancer early, particularly in women who 
are at high risk of developing breast cancer. In a recently published study, cells obtained by 
ductal lavage firom nearly 500 women at high risk of developing breast cancer (risk more than 
1.7 by the Gail model) were examined. Cytological examination revealed abnormalities in ---. 
At least three new cases of breast cancer were detected in this population consisting of 
maramographically and clinically normal women. Cytology continues to remain a difficult assay 
subject to varied interpretation, and depending, in large part, on the expertise of the cytologist. 
This would be immensely aided by the development of an objective, molecular test. 
Genes aberrantly hypermethylated in breast cancer 

It is increasingly clear that silencing of gene expression by promoter hypermethylation is 
a common feature of cancer and is seldom seen in normal tissues except for imprinted genes and 
genes on the inactive X chromosome. Using a sensitive assay called methylation specific PCR 
initial studies show that MSP can detect 1 methylated gene copy in 1000 unmethylated gene ' 
copies, attesting to the sensitivity of this approach. Importantlv. the assays are highly specific in 
that no abnormal methvlation was detected in serum DNA if the same alteration was not prftR^nt 
in the primary tumor. 

Promoter methylation has been reported m 15-50% of primary breast tumors for the 
following genes: 14.3.3 sigma (2.3), RAR-beta (4, 5), cyclin D2 (6), H0XA5 (7) Twist (8) 
RASSFl A (9, 10, 11), HIN-1 (12) and NES-1 (13), to name a few. 

HYPOTHESIS 

We hypothesize that cytologic and molecular analysis of ductal lavage fluid can serve as a 
noninvasive technique to assess presence of malignant epithelial cells within the breast  Thus it 
will serve to complement screening mammography in asymptomatic women or supplement 
mfoimation obtained from diagnostic mammography in women with suspicious fmdings  It is 
also conceivable that studies of this type could ultimately identify intermediate biomarkers that 
could some day be useful for assessment of risk or efficacy of prevention strategies. 

OBJECTIVES 

This proposal is designed to test the idea that it is possible to develop a PAP-like test for 
breast cancer. If successful, it would provide the foundation for a separate application to 
undertake definitive prospective testing of these approaches in a larger cohort of women  Thus 
the aims of this application are: 
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1. To standardize the techniques required for the perfomiance of MSP assays on cells 
obtained by ductal lavage from women with breast cancer. 

2. To evaluate the frequency of cells positive by MSP assays in ductal lavage obtained 
from women with a high risk of developing breast cancer. 

STATEMENT OF WORK AND ACCOMPISHMENTS 2001-2002 
By the time funding began on this grant, all the specific aims of the previous SOW had been 
accomplished, and a paper describing these is appended (6). A new SOW was submitted and 
approved. We will now describe the accomplishments on the revised SOW from June 2001 to 
June 2002. 

Month 1 to 6: Optimize conditions for duplex or multiplex assays for the 5 markers RARfi, 
RASSFIA, Twist cyclinD2, andNESl using fluid spiked with varying numbers of tumor cells. 

1. Conditions were optimized for RARb, RASSFIA, Twist, Cyclin D2 and HIN-1. The 
incidence of HIN-1 methylation is very high (60-70%) in primary breast cancers 
compared to NES-1 (30%). Therefore HIN-1 was substituted as a marker in this panel 

2. Multiplex PCR assays were developed for all five genes. Sensitivity was very high, 
specificity was very good as well. However, the method is not quantitative. Calling'a 
reaction positive versus negative was also subjective and dependent on a number of 
factors. This was deemed unsatisfactory. 

3. Therefore, we have now standardized quantitative methylation specific PCR for all five 
genes. Here the readout is of the percentage of methylation present in each sample, and 
one can calculate how many microgram equivalents of methylated DNA are present in 
the particular sample.  This method is able to detect down to 20 picogram of methylated 
DNA. Efforts are underway to determine whether the same level of sensitivity will be 
achieved in the presense of excess normal ductal cells. We will use Q-MSP for all 
further analysis. 

Then test the MSP markers on ductal lavage from tumor-containing breast of25 women just 
prior to surgery for known lesion. 

We have just received all the necessary IRB clearances needed to embark on this part of the 
study. Ductal lavage will be performed on 25 women within the next 2-3 months and the Q- 
MSP procedure will be applied to sodium bisulfite treated DNA. 

Months 7 tol2: If sample is limiting, perform RARJ3, MSSFIA, Twist, cyclin D2, and then NESl 
in a stepwise fashion, going f-om the highest (85%) to the lowest (30%) incidence markers 
Samples may need pre-amplification to enable use of all 5 markers on the varying numbers of 
tumor cells obtained by ductal lavage. Standardize this methodology. Then test the MSP markers 
on ductal lavage from tumor-containing breast of 25 additional women just prior to sureerv for 
known lesion. &  -yj 

We have made progress on this specific aim as well. Knowing that cells from ductal lavage will 
always remain a limiting factor, we are devising methods to amplify the DNA in such a way that 
fidelity is maintained, and a large quantity is made available. 
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1. We have been able to do this. Starting with 20 picogram of methylated DNA, we can now 
generate 30 micrograms of DNA. Whether Hiis DNA retains its ability to be amplified by 
Q-MSP remains to be tested. 

2. Also, mixtures of unmethylated and methylated DNA need to be tested to deteimine if 2- 
10 tumor cells equivalents can be amplified in the midst of 1000 to 10,000 normal cells. 

Months 12-18: Test fluid from contralateral ducts (tumor-free hymammogram and clinical 
exam) of 50 patients with breast cancer. Complete MSP assays on the fluid obtained from both 
breasts of a total of 50 cancer patients. If recovery of cells is not satisfactory, optimize 
conditions, add patients to The study to get results from approximately 200-300 samples ofductal 
fluid (2-3 ducts per breast X 50) from 50 individuals. Compare MSP results with 
cytopathological data, and histopathology of the resected tumor, on each sample. 

Months 18-30: Approach high-risk tumor free women who attend the BOSS (breast ovarian 
surveillance service) clinic in Johns Hopkins, and other high risk individuals to undergo this 
procedure. Accrual will be slower in this category until the minimal discomfort involved and 
potential benefit becomes a publicized fact. Enter 50 individuals into the study. Perform MSP 
on cells obtained from each ductal lavage, on a total of approximately 200 samples. 

Months 30 to 36: Complete comparison of MSP results to cytopathologic and histopathology 
data, and data obtained by DNA analysis of tumor tissue obtained after surgery. Write and 
communicate papers. 

KEY RESEARCH ACCOWPLISHMENTS: The work proposed in the grant was completed 
(6). 

1) We found that cells retrieved from the ducts of cancer patients by endoscopy were 
positive for one or more of the three markers-cyclin D2, RAR-b and Twist. 

2) We found that some women at high risk of developing breast cancer were positive for the 
markers. When combined with a cytological finding of marked atypia, 2 women were 
found to harbor breast tumors that were not discovered by maramography. 

3) A quantitative methylation specific PCR assay has been developed for all five marker 
genes, that include RASSFl A and HIN-1 

4) A method for amplification of DNA has been standardized and will be applied to ductal 
cells. 

REPORTABLE OUTCOMES: 

Pubtications 
Evron E, Dooley WC, Umbricht CB, Rosenthal D, Sacchi N, Gabrielson E, Soito AB, Hung DT Liun^ 
B-M Davidson, NE, Sukumar S. Detection of breast cancer cells in ductal lavage fluid bv methvlation 
specific PCR.    The Lancet 357:1335,2001 ^ ^ memyiation- 

Evron E, Umbricht CB, Korz D, Raman V, Loeb DM, Niranjan B, Buluwela L, Weitzman SA 
Marks J, and Sukumar S. Loss of cyclin D2 expression in the majority of breast cancers is ' 
associated with promoter hypermethyiation. Cancer Res. 61:2782-2787,2001. 
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D.M. Loeb, E. Evron, C.B.Patel, P.M.Shamia, B. Niranjan, L.Buluwela, S.A. Weitzman, 
D.Korz, and S.Sukumar. WTl is expressed in primary breast tumors despite tumor-specific 
promoter methylation. Cancer Res., 921-925,2001. 

Li, B, Goyal J, Dhar S, Dirari G, Evron E, Sukumar, S, Wa2er D.E. and Band V. CpG 
methylation as a basis for breast tumor-specific loss of NESl/kallikrein 10 expression  Cancer 
Res. 61:8014-8021,2001. 

C.B. Umbricht, E. Bvron, E.Gabrielson, J. Marks, and S. SulOjmar.Hypermethylation of 14.3.3a 
(Stratifin)is an early event in breast cancer. Oncogene 20: 3348-3353,2001 

Fackler MJ, Mc Veigh M, Evron E, Mehrotra J, Sukumar S, Argani P. Methylation profiling of 
early breast cancer (manuscript submitted to Cancer Res.), May 2002. 

M. Vali, McVeigh M, Ming-Zhou Ren, Nicoletta Sacchi, Argani P, and S. Sukumar. Increased 
incidence of hypermethylated genes in breast cancer metastasis to the bone> brain and lung, 
(manuscript in preparation) 

Presentations: 
Breast Spore meeting at Dana Farber Cancer Center, Boston, MA, October 2001 
Breast Cancer Research Meetings, - December. 10-13,2001, San Antonio, TX - 
10* SPORE Investigators' Workshop -Early detection of breast cancer cells in ductal lavage 
fluid - quantitative assessment of cyclin D2, RAR-p, Twist, RASSFIA, and HIN-1 by real time 
methylation specific PCR (abstract). July 13-16, 2002. 
Annual Meeting of Society of Gynecology and Obstretics, April 3-5, Innsbruck, Austria 
Association of Investigative Pathologists, April 20, 2002 
American Radium Society Meeting - April 27-30,2002, Las Croabas, Puerto Rico 
CYTYC Health Corporation - May 23, 2002, Boxborough, MA. 
Abbott Laboratories - May 10, 2002, Abbott Park, IL 

Patent application - Aberrantly Methylated Genes as Markers of Breast Malignancy (Docket # 
JHU1630; Ref # DM-3729) 

CONCLUSIONS: Cells obtained by ductal lavage will prove to be valuable resource for 
detecting breast cancer cells early. Recognizing the paucity of the cells, methods need to be 
developed that will increase the specificity and sensitivity of detection methods. This method 
may prove to be a PAP test for the breast. 
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Detection of breast cancer ceils in ductal lavage fluid by metliylation^peclfJc 

S/a EVron, William C Doofty, Christopher B Umbricht. Dorothy Roaenthal 
Davia THung. ^Itt-MaHa IJung, Nemcy E DaWrfaon, Samswaa SiAumar' 

If detected ewly, bitaist cano«r l» curablB. WB t«ctad CBRB 

ooHeciad froni th« brtast duet* l>y mBthylstlo«M|woiiio PCR 
(MSP). IVtotliylat«d mielBB of pyeffu £», fUA-A and TtoM gene* 
were flrflquBiitly dMected In fluid ftom rmmitMiy duets 
ccntataing ando»««|iicalir vtaiwlhwi eattOmmnm (IT cmas of 
20), and dnctal oaminoms (n shu (turn of savm), but rarely In 
duntal lavaee fluid fnmi healthy ducta (ffv« of 4»). Twv cf th« 
womon with hBHthy mammograins whoto duotal lav«ig» fluid 
contained metbylatod mwfMrs and cytoIoglcitUy abnomwl OBHB 

were MbtniiiBntly dlaiptmiBd wKh bMatt cncor. Cafryfng out 
MSP In these fluid Bamt>l6« mey pmvMe a MmlUvB and powfttful 
Bddltfen to rtiammoeMphio acmflnlng for eariy detection of 
braast emoer. 

The iccmt dedinc in breast cancer morwHty rate is due, in 
part, to early diagnoais by ucreeotag mflmmogtajlihy. However, 
given the wdl-recogniBcd limitations of mammogrspliy,' 
further advances for early breast Oancer detection are clear»v 
needed. ' 

We previously identified a number of genes that had lower 
exprcBBion in breast cancer than in healthy mamniflry 
epitheliai ceUs using serial analysis of gene ei^iraision (SAGE) 
and microatiay analysis of primary breast cancers. Many of 
these genes were sflenced by hypennethylarion of promoter 
sequences." Sensitive methods of detection of methylated 
aUelea have now enabled non-invasive detection of small 
numbera of cancer ceiis.* We searched for genes that were 
hjipennefliylated hi more thaa 30% of breast cancera," bw 
immeihylatcd in healthy mammaty epithelial cells, mammaiy 
atroraa, and while blood oeUs. Th«e genes fijJHlled this 
crinaia: QycHn m? RAR-fi^ and Trma (Genbank accession 
number 0039S6). We found a cumulathrc incidence of 
methylaiion of the fliree genes in 48 (96%) of 50 surgically 
excised primary breast tumours and in eight (57%) of 14 of 
die ducml carcinoma hi situ (DCIS) lesions. Tils analysis 
highfights the high sensitivity and ^ecificity of a MSP-baacd 

N/cofetta SaccW, Edwan^ Gabrletsan, Ang-sia B Soffo, 

Figure 1: Cytoloslcal Biielysla of ductel lavagn fluid 

Pla{^iMl» 

test for breast cancer and raises the possibility ihat it could be 
applied to the detection of cancer cells in body fluids. 

Because moat breast cancers arise 6OM the ducial 
qjitheHuiM, atypical and maljgnam ceUs can be found in breast 
ductal fluid. We used two techniques 10 collect ductal fluid- 
Routine Operative Breast Endoacopy (ROBE) and ductai 
lavage. ROBE allowed direct viswaUsation of mncresccmic 
changes in the ductal epithelbm,' and reoovety of icrigation 
fluid ftojn the caaiecet. Ductal Uvage through a micro- 
caflieterj (P«>-Duct Health, CA). enabled coUection of breast 
epithelial cells ftoni the entire ducial tree. We canmilatcd the 
individual oiifiocs with A Small flcodble miciocatheter, and up 

TIHU* 

InvasJve breast OancBr 
Puctal carcinoma in situ 
Normei breast tissue 
Wn(ta tuood calls 

CytllnD2 BAlt-ff 

ROBE fluid 
Invasive breast cancer 
DuatsI can;fnoma In situ 
Atypical ducta! hyporplasia 
No residual tumour 

Ductal lavflga Hula 
Benign 
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Atypical with iubstantlal ohangsi 
Malignant 
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0/5 
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Ovaiall nwtfiytated* 

48/SO (9eX) 
8/14 (B7K) 
0/20 (OM) 

_g/5e j4»} 
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2/7 (29%) 
2/6 (33%) 
0/4 (0«) 

5/4S (1196) 
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ABBffinlng the use of metltylation markam fcr oArly detacthm of breest cancer 

THE LANCET. Vol 357 ■ April 28, ZOOI 
1335 

■Ai!;i; 
?''4.i!l.>5;;;i":iilii:;i 



RBSEARCa LETTERS 

White blood 
oeila 

Invasive 
■■^-r - £33.      canear   DClSi 
WiuWiJ    M"U    M' 

Figure 2; MSP prafjlm of ductal lav«ge fklM 
U"unmeth).tMe<t. Ivi=niethytet«d saioSreaat canurtrcetl line MQAMB 231 

!l?h"*J!!Z'" !" '"'*f'^,;^^' *"" "™liB"n<* <»tolag/. and tvro women 
with duclal carcinoma In aitu (DCISl, DCIS2) 4nd 3 cytok©' dbgnods of 
11^"   ift^^JI'jSl^^ chanseB'. Msp primor c«quBncea vi»r»: Wfr/Ji 
L R'vraR*6-GGATTEeSATQTTGAGAATeT3': U Rei/6rsft€'CMa> 
AATCCAAC0AAMCA43'; M FotwaRj 5-GAACCiC{3A(iCQATTCGi\CiT3'- M 
?S;?,!1*SS5S?V?TP^*«»6^CG3"- TWfcC U BMWarflBTlTQCiATQBG- 
crrrQTTATTGIB'; U Reverse 5'CCTAACCCAAACAACGMCC3' M Forward- 
^^'^^'^'^^^''^TrATCS'; M Rev«rs»e-JMACSM:0TAACCCGA*CG3' 
CytJIn 02 analysis Dae faawi previous^ daicrlbad.' 

TO 20 mL of saline was introdwced In incranentta vohuncs to 
flush out epitlMrM cdh from the duett and lobules. The 
ductal fluid was placed immediately in cytnlogy fixative and 
prepared With atandatd millipore fiwaiion d<svices for cytology 
aaseasmeni and t>KA exttaction. 

Wc recraitdd 37 womsn with biopsy-proven cancer, 
women underwent ROBE inmiediaiely before definitive 
Buigety and afker signing an infotmed oonBont fottti, DNA 
^■am both the ducwl fluid ceBs and the matching surgical 
samples was tested with mcthylailon-spccifio PCR (MSP) for 
QycKn D2, tlARr^ and Tbw.w 

Mediylatcd alleles of at least one of three markeia were 
detected in 17 of 20 irrigation fluid samplea fiompawems with 
patholo8y<onaimed invasive cardnoma (table). Healthy 
breast lissu* contained Only uraneihyhted gene* (aeto 
samples of 30i table). Methylated allelca for RAR-a only were 
JJOted in two of 56 samples (table). 

By contrast, inigation fluid &om four patients who 
underwent ie>«xdBion, but were subsequently found 10 be 
tumour^ee, contained only unmcthylaied raarkero (labte). 
Imgatioil fluid ftom two of Scvm paiiews with DCIS (Giadc 
1-3), and two of six patients with atypical ductal hypeiplasias 
oonramed hyptamethylatBd marfeets. DNA Samples ftom 19 
of the 30 fficcised tumour Samples vtiet« positive by MSP for 
flie presence of methylated maiteis. Analysis of (he iwijation 
fluid thuB B»is*ed two MSP-positive samples, presumably 
because of the low cell yields. Cytology anatysls on this fluid 
was inconclusive in 23 Samples due to inadequate odlulariiy, 
and no malignant ceUs were deiertcd in ii,e remaining 
samples, These results suggest that MSP is sensitive, as the 
tediimque detected cancer celjg in 65% of dttCtal fluid 
samples ftom patients with breast malignancy, including cases 
where the mateiial was inadequane for cytology. 

We extended our analysis lo 56 Samples of ductal lavage 
fluid (obtained after informed consent) ftom women with 
won^^uspicious mammograins and breast eomminatiDnB, but at 
hi^ risk for developing breast Cancer (as defined by a Gail 
l^^S'.?^'^'/^°"* ^*""^ of contralateraJ bieast cancer, or 
MKCA] and BRCA2 mutations). Using cytopaihology, 50 
samples were dassiiied as benign or with mild changes, and 
Six temples were dassiiied as atypical with substantial changes 
or franWy malignant (figure 1). Among the cases with 
SubatantiaUy abnornml cells or malignant celb, four of six 
samples were identified try MSP (67% Scnsinvity), whereas 
only five Of 45 benign cases were positive (89% speciijdiy* 
fij^ 2). Pattioiogically confirmed breast cancer was 
eubsequentiy diagnosed in two women with abnonnal 
cyfologjcal findings and MSP-posidve ductal lavage fluid. A 
feird paticra in this catcgoty is undergoing further assessment 

Tiesc cases indicate the promising potential of the MSP- 
based mediod foreariy detection of breast malignancy, before 
flie appearance of auspicious findings On mammography 

MSP conlirmed the cywtogical finding thai led to the 
dla^Bis of breast cancer ja two women. In combination with 
cytology evaluation. MSP of dnotal lavage could ptovlde a 
usefill adjunct to mammography in the early diaraiosis of 
breast cancer. 
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MUC1: a genetic susceptibility to 
infertility? 
Mcrrew W Home, John 0 While. Raul A Msrgat^, floaa Williams, 
/Robert M L Winston, B^NasIr Lalani 

(n man and aoim aninnia reoulatlon of Ambiyo ImplaittstlDn 
iiy endomfltrfBl oxpi^aBtDn of t)i« highly potymorphlc MUC 1 
mBcln ri«« hBon aiigBaatixl. W« MaMaed the pDiymorphr»m of 
MUOX In women known to ba feitll* und tbOM WHh Inteltlllty 
*iB to .uawrted fallum of embryo Implantation. The median 
of the lower aliele abe In the InfBrttta group wa* only 2-8 kb 
compared with 34 kb In the tartlle £rokm (p=00029 
dffrerenoo O-B, [96% Cl O-t-l-aj). Woman with unoxplalned 
Inrartllity might have a ganetlo auBceptlbility to Mlure of 
Bfflbiyo Implantation due to unall MUC 1 altaio aUn. 
Despite thorott^ investigation many cases of infertility 
temam  unexplained.   Although  morphologically  nonnal 
embryos are ttansfeired to the uterus in most in-vitro 
ferahsfltion (TVF) cycles, auccesafol pregnancy only takes 
ptace in about one in five attempts. Since at least 50% of 
rVF embryos develop to the blastocyst stage in culture, 
foilure of implantation is probably the reason for failure of 
treatment.' ™ 

The essential cellular 'fectors in endomeirium *ai 
contribute to implantation are not fully understood. MUC 
I mncm, an onygen-glycosylatcd (O) epithelial 
glycoprotein, could potentially modulate embryo 
aitedhmeni. It extends beyond the cndometiial glyeocalvx 
and IS probably the first molecule that the embryo 
encounters on attadiment.' 
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