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Epidemiological studies indicate that ovarian cancer is an
endocrine-related tumour. We conducted a case-control
comparison to assess the androgen receptor (AR) exon |
polymorphic CAG repeat length (CAG,)) as a risk factor for
epithelial ovarian cancer. AR CAG,, was determined for 319
case subjects with ovarian adenocarcinoma and 853 unaf-
fected control subjects (comprising 300 unrelated adult fe-
male monozygotic twins, and 553 adult females sampled
randomly from the population using the electoral rolls). The
CAG,, distributions of case subjects and control subjects
were compared as a continuum, and by dichotomising alleles
according to different CAG,, cut-points. Logistic regression
was used to calculate age-adjusted odds ratio (OR) estimates.
Analyzed as a continuous variable, there was no difference
between case subjects and control subjects for the smaller,
larger or average allele sizes of the CAG,, genotype, before
or after adjusting for age. The mean (95% CI) for the average
CAG,, was 22.0 (21.8-22.2) for case subjects and 22.0 (21.9-
22.1) for control subjects (p > .9). Analysis of CAG, as a
dichotomous variable showed no difference between case
subjects and control subjects for the median cutpoint (= 22),
or for another cut-point previously reported to act as a
modifier of breast cancer risk (= 29). Our data provide no
evidence for an association between ovarian cancer risk and
the genotype defined by the AR exon | CAG,, polymorphism,
although we cannot exclude small effects, or threshold ef-
fects in a small subgroup. Int. J. Cancer 87:637-643, 2000.
© 2000 Wiley-Liss, Inc.

ovarian cancers occurring in the general population. In an attempt
to identify such low-risk ovarian cancer susceptibility genes, we
are using the candidate gene approach to compare large samples of
women with ovarian cancer and control subjects.

Epidemiological studies indicate that ovarian cancer is an en-
docrine-related tumour (Parazziet al, 1991), and androgens
have been implicated in the aetiology of the disease (Risch, 1998).
Elevated levels of androstenedione and dehydroepiandrosterone
have been observed in case subjects (Helzlseteal, 1995),
androgen receptors have been identified within epithelial cells of
normal ovaries (Al-Timimiet al,, 1985), and animal models indi-
cate that testosterone stimulates the growth of ovarian surface
papillomas and cystadenomasvivo (Silva et al,, 1997).

The androgen receptor (AR) gene is involved in various path-
ways, including the differentiation, development and regulation of
cell growth. A role in cancer predisposition is suggested by re-
ported associations between prostate cancer risk and the length of
the polymorphic exon 1 CAG repeat (CAGwithin the AR
transactivation domain (Irvinet al, 1995; Giovanucciet al,

1997; Hakimiet al, 1997; Ingleset al, 1997; Stanfordet al.,
1997). From the two largest research studies, one with 269 high-
grade prostate cancer case subjects and 588 control subjects found
a relative risk of 2.1 (95% confidence interval [Gi]1.1-4.0) for
CAG, < 19 (Giovanuccet al, 1997), while a second study of 281
prostate cancer case subjects and 246 control subjects found a
relative risk of 2.2 (95% Cl= 1.1-4.7) for CAG < 22 in a

Ovarian cancer is the main cause of death among women wébbgroup of relatively thin individuals (body mass index24.4)
gynaecological malignancies, and the lifetime risk in Australia(Stanfordet al, 1997). Furthermore, early onset prostate cancer
women is 1 in 99 (AIHW and AACR, 1998). Other than agecase subjects have been reported to have shorter repeat lengths
family history is the strongest risk factor for ovarian cancefHardyet al., 1996), and CAG < 22 also appears to be associated

(Parazziniet al, 1991; Purdieet al, 1995). For example, in with an increased risk of benign prostatic hyperplasia (Giovanucci
Australia, having one first-degree relative with ovarian cancer was al, 1999).

found to be associated with a fourfold increase in risk of ovarian

Biological significance of the CAG repeat length variation is

cancer (Purdiest al, 1995). Hereditary ovarian cancer can b
caused by mutations in the breast cancer susceptibility ge
BRCA1 and BRCA2, or in the mismatch repair genes hMSH2 a hamberlairet al, 1994).In vivo,

. h ” . , greatly expanded CAQF> 39)
hMLH1 (reviewed by Boyd and Rubin, 1997). However, Mutap 55 heen shown to be associated with spinal and bulbar muscular

tions in these genes are unlikely to contribute greatly to t?rophy (SBMA) (La Spadat al, 1991). The biological impor-

Su gested byin vitro studies, which have demonstrated that
%&galler repeat lengths exhibit greater transactivation capabilities

aetiology of ovarian cancer in general, since most ovarian can ce is emphasized at the extreme Iengths within the SBMA

cases are “sporadic” in that they do not appear to have a fam . ; . ; .
history of thepdisease, and Iikev?//ise the vag? majoritPe) of nge, with an increase in repeat length correlating with younger

Australian women with ovarian cancer would not be classified 29€ at onset of this disorder, and also with the likelihood of clinical
“high-risk” familial cases. Furthermore, the rarity of mutations in

BRCA1, BRCA2 and the mismatch repair genes would sugge‘§tG— N ) .
that.t.hey are unlilkely.to exp[ain more than a small proportiop QTumrk?enrt: 59%0?;?1 National Health and Medical Research Council; Grant
familial aggregation in ovarian cancer, and BRCA1 mutations

have been shown to account for only about 5% of ovarian cancer—— ‘

cases diagnosed before the age of 70 years in a population-basé@gorrespondence to: Amanda B. Spurdle, Ph.D., Cancer Unit, Queens-
UK study (Strattonet al, 1997), while a recent UK study of land Institute of Medical Research, P.O. Royal Brishane Hospital, Queens-
familial ovarian cancer detected BRCA1 and BRCA2 mutations pﬁéﬁ%ﬁhﬁﬁ"&ﬁhf gdﬁugll] 3362 0105.

only 20% of families with two cases of ovarian cancer (Gaytter ' DA

al., 1999). It is thus likely that common “low-risk” allelic variants

in these or other genes account for at least some predisposition tBeceived 21 December 1999; Accepted 20 March 2000
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Ficure 1— Androgen receptor exon 1 CAGillele frequency distribution in ovarian cancer case subjects and control subjects.

manifestation of gynaecomastia (MacLe=ral,, 1995). Within the metrioid, 16 clear cell carcinoma, 8 mixed mullerian, 7 mixed, 4
normal range of repeat length variation, the biological importanesdifferentiated and one Brenner tumour(s), as well as 17 of
is indicated not only by the prostate cancer studies detailed abouaknown histology. Patients were staged at laparotomy in accor-
but also by a more recent report of an association betwedance with the recommendations of the International Federation of
CAG, > 28 and an increased risk of impaired spermatogenesbynaecology and Obstetrics (FIGO) (Pettersson, 1988). Of the 234
(Tut et al, 1997), and by a retrospective study of 304 BRCAInvasive tumours of known stage, there were 27, 21, 159 and 27 at
mutation carriers which suggested an association between,CAGGO stages 1, 2, 3 and 4, respectively. The 219 invasive tumours
= 28 and earlier age at onset of BRCAl-associated breast canfegrwhich grade was known included 82, 34 and 103 tumours
(Rebbecket al, 1999). However, we found that CAGhad no classified as grade 1-2, 2/3 and 3—4 respectively. The age at
effect on breast cancer risk in Australian women before the agedihgnosis of case subjects ranged from 21-95 years, with an
40 years (Spurdlet al, 1999). average of 59.8 years (standard deviation [sd]3.8), and the age
We have undertaken a large case-control comparison to asgdistribution was: under 40 (9%; & 28), 40—49 (13%; n= 41),
the AR exon 1 CAG repeat length polymorphism as a risk fact®0—-59 (23%; n= 72), 60—69 (32%; n= 101) and 70 and older
for epithelial ovarian cancer in Australian women. To the best §24%; n= 77) years. Other information, including ethnicity, parity
our knowledge, there have been no previous reports on this polyrd OC use, was not available for case subjects.

morphism and ovarian cancer. There were two independent control groups. The first consisted
of 300 adult female unrelated monozygotic twins selected from a
sample of 3,348 twins of almost exclusively European descent,
_ MATERIAL AND METHODS recruited through the volunteer Australian Twin Registry for the
Subjects Semi Structured Assessment for the Genetics of Alcoholism
Unselected women with ovarian adenocarcinoma (case subje¢8$AGA) research study (Heat al, 1998). Twin control sub-
were ascertained as incident cases from the Royal Brisbane Hjgsts had participated in a telephone interview follow-up in 1992—
pital, Queensland, Australia, during the period 1985-1996, and thg93, and those providing blood samples for DNA studies between
series of 319 case subjects represented an inclusion rate of appd®83 and 1996 lived in or close to Adelaide, Brisbane, Melbourne
imately 52%. Clinical information available for case-subjects iner Sydney. Criteria for selection for this study were that subjects
cluded cancer form (benign, low malignant potential [LMP], oshould be monozygotic (DNA from dizygotic twin pairs was in
invasive), tumour histology, stage and grade. The series comprisegh demand for other projects), female, and that the date-of-birth
34 benign, 43 LMP and 241 invasive tumours, and a single tumadistribution of the twin control subjects should match as closely as
of unknown form. There were 196 serous, 38 mucinous, 32 endmssible that of the case subjects, namely one third from each of
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TABLE | — ANDROGEN RECEPTOR EXON 1 CAG GENOTYPE DISTRIBUTION IN OVARIAN CANCER CASE SUBJECTS AND CONTROL SUBJECTS

nij twin nij nij twin nij nij twin nij

i nij case control population i nij case control population i nij case control population
] subjects subjects scl?l?jggtls J subjects subjects ;:L?k;}ggtls ] subjects subjects Scl?gjtergtls
8 17 0 0 1 17 28 0 0 2 21 29 2 1 6
8 18 1 0 0 17 29 1 0 0 21 30 0 0 2
9 20 0 1 0 17 30 0 0 1 21 31 0 0 1
9 24 0 0 1 18 18 0 1 3 21 32 0 0 2
10 23 0 1 0 18 19 3 4 8 21 37 0 0 1
11 24 0 0 1 18 20 4 4 9 22 22 4 3 10
11 26 0 0 1 18 21 1 5 10 22 23 13 6 14
12 18 0 0 1 18 22 3 2 4 22 24 11 4 14
12 21 0 1 0 18 23 4 4 10 22 25 6 4 7
12 25 0 0 1 18 24 7 5 7 22 26 5 5 6
13 13 1 0 0 18 25 1 0 3 22 27 1 1 2
13 19 0 0 1 18 26 1 7 3 22 28 0 1 0
13 20 0 0 1 18 27 1 2 4 22 29 0 1 3
13 23 1 0 1 18 28 0 0 1 22 30 1 0 0
13 24 2 1 0 18 30 0 2 0 22 31 0 0 1
13 25 0 0 1 19 19 8 2 2 23 23 4 6 9
14 18 0 0 1 19 20 9 5 17 23 24 8 2 12
14 19 0 0 2 19 21 11 9 17 23 25 5 6 2
14 20 0 1 1 19 22 9 8 9 23 26 3 5 10
14 21 1 0 0 19 23 7 7 17 23 27 1 2 6
14 23 1 2 0 19 24 4 6 14 23 28 3 1 2
14 24 0 0 1 19 25 8 4 6 23 29 0 1 1
15 18 0 0 1 19 26 4 1 4 23 30 1 1 0
15 20 0 1 0 19 27 1 2 1 23 32 0 1 0
15 21 1 1 1 19 28 0 2 3 23 35 0 0 1
15 22 0 0 1 19 29 0 1 0 23 42 0 0 1
15 23 0 0 1 19 30 1 0 1 24 24 4 3 5
15 24 0 0 1 20 20 7 3 5 24 25 5 4 15
15 27 0 0 1 20 21 9 19 19 24 26 7 5 3
16 17 1 0 0 20 22 5 8 12 24 27 0 1 4
16 19 0 0 2 20 23 7 7 13 24 28 1 0 2
16 20 1 0 2 20 24 8 11 13 24 30 1 0 0
16 22 0 0 2 20 25 4 3 7 24 32 1 0 0
16 23 1 0 1 20 26 3 6 6 25 25 2 4 1
16 24 0 0 2 20 27 3 2 5 25 26 2 3 6
16 26 1 0 0 20 28 0 3 4 25 27 1 1 3
16 27 0 0 1 20 29 2 1 0 25 28 1 2 1
17 17 0 1 0 20 30 0 1 1 25 29 0 0 1
17 18 0 0 4 21 21 14 6 16 26 26 2 2 0
17 19 1 1 1 21 22 12 6 20 26 27 0 1 0
17 20 2 1 2 21 23 15 15 26 26 28 1 2 0
17 21 0 0 1 21 24 13 14 22 27 27 0 0 1
17 22 1 1 3 21 25 7 7 13 27 28 0 0 1
17 23 1 0 2 21 26 4 8 9 32 32 1 0 0
17 24 2 0 0 21 27 2 4 3
17 25 0 0 3 21 28 0 1 0

1i andj represent the two CAGalleles of a given genotype; therefore, the numbers in the columns markecepresent the absolute number
of CAG repeats in allelesandj, respectively. nij refers to the number of subjects with the indicaiigdyenotypes.

1900-1925, 1926-1938 and 1939-1970. Age at interview of tw{@7%) nulliparous women, 318 (65%) women with 1-3 live births,
control subjects ranged from 30 to 90 years, with an average arid 40 (8%) women with 4 or more live births.

50.9 years (sd= 13.9), and the age distribution was: under 40 Ethics clearance for collection of subject information and a
(28%; n = 85), 40-49 (20%; n= 61), 50-59 (22%; n= 65), plood sample from case subjects and twin control subjects was
60-69 (19%; n= 56) and 70 and older (11%; & 33) years. gjven by the Queensland Institute of Medical Research and Royal
Parity data collected at interview was available for 293 of the 3 isbane Hospital Ethics committees, and for population control

twin control subjects, and the sample included 38 (13%) nullipaybjects by The University of Melbourne and the New South
rous women, 170 (58%) women with 1-3 live births, and 85 (29%)/ales Cancer Council.

women with 4 or more live births.

The second control group consisted of 553 adult Australiz;M()lecuw_1r analysis )
women without breast or ovarian cancer from the Australian Germline DNA was extracted from peripheral blood from both
Breast Cancer Family Study (McCredieal, 1998) conducted in case SUbJe.CtS and twin control SUbJeCtS bythe Salt-preCIQItatlon
Melbourne and Sydney from 1992—1999. These population contfBgthod (Milleret al, 1988), and from population control subjects
subjects were selected from the electoral roll (adult registration 8¢ described in Spurdiet al. (1999).
voting is compulsory in Australia) by use of stratified random The androgen receptor exon 1 CAG trinucleotide repeat was
sampling. Age at interview ranged from 20 years up to 69 yea@nplified by polymerase chain reaction (PCR) using primer se-
and the age distribution was: under 40 (63%=n351), 40—49 quences detailed by La Spadsaal. (1991), with inclusion of a
(16%; n= 91), 50-59 (13%; n= 73), and 60—69 (7%; = 38) 5'-6-carboxy-4,7,27 -tetrachlorofluoroscein(TET)-labeled for-
years. Parity data collected at interview was available for 492 wfard primer to generate a fluorescent product. The.lL@eaction
the 553 population control subjects, and the sample included 18vx contained 30 ng DNA, primers (10 pmol each), deoxynucle-
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Ficure 2 — Androgen receptor exon 1 CA@enotype-allele cumulative frequency distribution in ovarian cancer case subjects and pooled twin
and population control subjects. The terms smaller, larger and average refer to the smaller, larger and arithmetic mean of the two alleles of a
individual's genotype.

otidetriphosphates (200 nM), XL Perkin-Elmer Taqg polymerase (Rebbecket al, 1999), and the cut-point CAG= 27, since
buffer, 1 U Taq polymerase, 1.5 mM MgChnd 7% deionized inspection of the data (Fig. 1) suggested that control subjects had
formamide. Amplification conditions were 2 min at 94°C, and 34 greater frequency of this allele relative to case subjects. For
cycles at 94°C for 20 s, 62°C for 20 s and 72°C for 20 s, followedgenotypes defined by the cut-poirt 22 CAG, the linear-by-

by a 10 min extension at 72°C. Amplified samples were dilutdithear association test was used to assess differences in the distri-
one in 12 in formamide loading buffer, denatured for 2 min atution of CAG, with increasing parity.

95°C, and size-separated on a 6% denaturing polyacrylamide gelgstimation and comparison of allele frequencies, and the stan-
The ABI Prism 373 Genescan and Genotyper systems (Perkifird test of Hardy-Weinberg Equilibrium, were undertaken by
Elmer Corp., Foster City, CA) were used for detection and sizingaximum likelihood methods and reference to tfeistribution,

of fluorescent products. Separation of the ABI TAMRA-350 sizgs detailed in Spurdlet al. (1999). Post-hoc power calculations
standard in each lane allowed for Genescan automated sizingy@fre based on using the observed standard errors to derive the
5-TET-labelled PCR products. In addition, control samples aftandard error of the test statistic (difference in means or effect of
known size were separated at different positions across each g@hotype on log odds of being a case subject) and multiplying by
Consistent sizing of samples was indicated by the independengs + 1.96 = 2.80, for 80% power at 0.05 two-tailed. Statistical
generation of matching size results for a random subset (17.9%)g@falyses were performed using the software packages SPSS, Egret
samples separated on more than one gel. PCR-amplified sampleg Epi-Info. All p values are two-tailed and, following conven-

from both case subjects and control subjects were loaded randofiiyy, statistical significance is taken as a nomipaflue < 0.05.
on gels to further avoid any sizing bias.

Statistical Analysis

Case subjects and control subjects were compared for CAG
firstly as a continuum. Differences in mean between case andGenotype data were generated for 319 cases and a total of 853
control groups were tested using Studetitest, and analysis of controls (Table I). The allele frequency distributions of case and
covariance to allow adjustment for any age effects. Linear regrégntrol subjects are shown in Figure 1, with a mode of 21 GAG
sion was used to test for associations with age within case a#d @ median of 22 CAGfor all three groups. The mean (95% CI)
control groups, and associations with parity within control group§&AG, was 21.9 (21.7-22.1) for case subjects, 22.1 (21.9-22.3) for
For CAG, dichotomised by a cut-point, crude comparisons wef@in control subjects and 21.9 (21.7-22.1) for population control
made using standard tests of proportion and tRalistribution. Subjects. There was no difference in mean GABtween the two
Unconditional logistic regression with adjustment for age was usé@ntrol subject groupsp(= 0.2), or between case subjects and
to estimate risk of ovarian cancer in terms of an odds ratio (ORPntrol subjectsg{ = 0.4, p = 0.7 andp > 0.9 for twin control,
and 95% confidence interval (Cl). We used a cut-pointog2, Population control and pooled control subject groups respectively).
because this divided the distribution of CA@pproximately in Figure 2 shows the cumulative distribution curves for the
half, was near to the observed mode of 21, and was a cut-pogémhaller, larger and average CAGf the CAG, genotype, for case
reported to show an association with prostate cancer (Starfordsubjects and the pooled control subjects. There were no differences
al.,, 1997). We also used the cut-poirt 29, as this has been between the two control groups for the means of the smaller, larger
implicated in modifying breast cancer risk in BRCAL carrierand average CAG(p = 0.2, 0.3 and 0.2, respectively). Pooling

RESULTS
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control subjects, there were no differences in means between case
subjects and control subjects for the smaller, larger and average
CAG,. The mean (95% CI) for the smaller CAGvas 20.5
(20.2—20.8) for case subjects and 20.3 (20.1-20.5) for control
subjects | = 0.2). For the larger CA(; these means were 23.4
(23.1-23.7) and 23.6 (23.4-23.8), respectivply=(0.2), while for

the average CAGthey were 22.0 (21.8-22.2) and 22.0 (21.9—
22.1) respectively = 0.95). There was 80% power at the 0.05
level of significance to detect differences in means in excess of 0.2
standard deviations, or 0.6 repeat length.

Comparing the subgroup of case subjects with invasive ovarian
cancer to the pooled control subjects, the mean (95% CI) for
invasive cancer case subjects was 20.5 (20.3-20.9), 23.3 (23.0—
23.6) and 22.0 (21.8-22.2) for the smaller, larger or average
CAG,, respectively. There was no plausible evidence for a differ
ence between invasive cancer case subjects and control subjects,
since although there was a suggestion that invasive cancer case
subjects had a greater mean for the smaller allgle (0.05), the
shift in size wasreversedfor the mean for the larger allel@ &

0.09), and there was no difference for the average allele size
(p = 0.99).

Although mean age of case subjects was older than that of either
control subject group, linear regression suggested that there was no
significant association between age and the smaller, larger or
average CAG in case subjectsp(= 0.07, 0.3, and 0.1, respec
tively) or population control subjectg = 0.3, 0.8 and 0.6), while
there was a suggestion that the mean for the smaller, larger and
average CAG decreased with increasing age in twin control
subjects i = 0.02, 0.05 and 0.01). However, there were no
differences in mean CA@Gvhen case subjects were compared with
pooled control subjects after allowing for age= 0.2, 0.3 and 0.9
for smaller, larger and average CAGespectively). Epidemioloeg
ical information such as parity was unavailable for case subjects,
and it was thus not possible to compare mean GalBwing for
the effects of parity and other known ovarian cancer risk factors.
However, there was no indication that differences in the distribu-
tion of CAG, could have been masked by differences in parity
between case and control subjects, since there were no differences
in mean CAG with increasing parity in either control group &

0.5 for all analyses).

Table Il shows the genotype frequency data for the cut-points
=22 and= 29, and includes both crude and age-adjusted estimates
of OR for the association between genotype and risk of ovarian
cancer. There was no evidence of an association between genotype
and risk of ovarian cancer for either cut-point, either before or after
adjustment for age. Again, although it was not possible to adjust
for parity, there were no differences in the distribution of GAG
with parity in either control group, for the cut-poirts 22 and=
29 CAG, (p > 0.3 for all analyses). We had 80% power at 0.05 to
detect ORs of 1.5 or more, or 0.63 or less.

In addition to the above-mentioned cut-points, the cut-point
CAG,, = 27 was evaluated with respect to ovarian cancer risk,
since inspection of the data in Figure 1 suggested that control
subjects had a greater frequency of this allele relative to case
subjects. Comparing genotype frequencies as for the other cut-
points, there was a suggestion that allete27 were protective for
ovarian cancer, since unadjusted comparisons yielded an OR of
0.64, with 95% Cls of 0.38—1.0p (= 0.09), 0.40-1.02 = 0.06)
and 0.41-0.990 = 0.05) for twin control, population control and
pooled control comparisons respectively. Results differed little
after adjustment for age, with ORs ranging from 0.52 (comparing
to population control-subjects) to 0.64 (comparing to pooled con-
trol subjects), but now the 95% confidence intervals excluded unity
for the twin control analysis alone. There was no deviation from
Hardy-Weinberg equilibrium in either case subjects or pooled
control subjects for any of the cut-poings € 0.3-0.8), with the
exception of the cut-poin= 29 CAG, in case subjectsp(=
0.007).

TABLE Il —ASSOCIATION OF AR CAG, GENOTYPE STATUS WITH OVARIAN CANCER

Comparison to population control subjects Comparison to pooled control subjects
losv cij Aseadiusted g crudeor  [osw cl) A9SAAUSed pospa i crudeor  [os9e clp  A9S3AUSIEd o5y )

Comparison to twin control subjects

Crude OR

()

Population
control

subjects subjects
(n)

Twin
Case
Number subjects control
(n)

Cut-point of alleles

CAG,

Reference
0.86
1.18
0.96

[0.64-1.22]
[0.77-1.58]
[0.71-1.30]

Reference
0.88
1.11
0.96

[0.48-1.18]
[0.61-1.67]
[0.55-1.28]

Reference
0.75
1.01
0.84

[0.71-1.36]

[0.64-1.28]
[0.77-1.65]

Reference
0.90
1.13
0.98

[0.72-1.85]
[0.65-1.44]

[0.58-1.34]

Reference
0.88
1.16
0.97

[0.55-1.28]
[0.67-1.72]
[0.62-1.36]

Reference
0.84
1.07
0.92

128
281
144
425

66
156
78
234

75
149
95

0
1
2
lor2 244

[0.47-2.38]

Reference
1.06

[0.44-1.78]

[0.38-2.74]  0.89

Reference
1.02

[0.40-1.71]

0.82

Reference
[0.43-2.48] 1.01 [0.40-2.53]

Reference
1.04

308 290 530
11 10 23

0
lor2

=29
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Case subjects were also stratified by cancer form, histology, There was no reason to suspect that selection of younger control
grade and stage to investigate the possibility of AR genotymggoups had influenced the findings, since there was no consistent
heterogeneity between ovarian cancer subgroups for the cewdence that the allele size distribution depended on age in our
point = 22 CAG,. There were no major differences in genotypease or control subjects, and there were no marked differences
distribution between any of the subgrougs € 0.9 for cancer between crude and age-adjusted ORs for the different CAG
form, 0.7 for histology, 0.13 for stage, and 0.7 for grade). cut-points. Although population differences in CA@istribution

have been reported (Edwarés al, 1992, Irvineet al, 1995),
DISCUSSION confounding due to differences in ethnicity was also improbable,
o ) ) since the great majority of Australians are Anglo-Celtic in origin,

The data presented in this Australian study do not provide aayid case subjects and control subjects were unlikely to differ

convincing evidence for an association between AR exon 1 CAgppreciably with respect to their ethnic background.

repeat length and ovarian cancer risk. We cannot, however, exy, conclusion, the AR exon 1 CAG repeat polymorphism does
cludg s:jnzll effects, SUICh as a dlfftfefrencef Im mehan E"E’EO'Z Agot appear to influence ovarian cancer risk. We are conscious that
stg\n ar bevllatlophs or egs, or a? e .etct\(/)v eslst an . torrpl %nalysis of data at the extremes of the allele range is limited in
‘1 OV‘; ?(; %OW 1€ me |an” cu [)pom ' F? zso Ifaln”(igsgc Udwer, and emphasize that replication is essential in establishing
threshold effects in a small subgroup. Rebbestkal. (1999) ¢oqiple results. As in Spurdiet al. (1999), we thus present the
reported that alleles= 29 CAG, were associated with earlier a9€4ata in their raw form to allow pooling with other similar popu-

at onset of breast cancer in women who carried a mutation ity - ; Iy
BRCAL. The BRCA1 mutation status of our subjects has yet to tl)ﬁehon based studies, and encourage others to do likewise.

determined. In our study, there was no evidence for an increased
risk of ovarian cancer for allelex 29 CAG,, but only 10 case
subjects and 23 control subjects had an allele this large, so there ACKNOWLEDGEMENTS
was little power to detect effects unless they were 3-fold or more.\we thank Soo-Keat Khoo, Terry Hurst and Bruce Ward of the
Although there was a suggestion that allefe7 CAG, may be Department of Obstetrics and Gynaecology, The University of
weakly protective for ovarian cancer, this was of borderline st@ueensland, for collection of ovarian case subject material. We are
tistical significance. Given that comparisons were carried out forggateful to Judith Kerr from the Queensland Institute of Medical
number of cut-points, this marginally significant effect should bResearch (QIMR) for preparation of DNA from ovarian case
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