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[CANCER RESEARCH 60, 944-949, February 15, 2000]

Androgen Receptor Mutations in Prostate Cancet

Marco Marcelli, ? Michael Ittmann, Stefania Mariani, Richard Sutherland, Rajni Nigam, Lata Murthy, Yali Zhao,
Dino DiConcini, Efisio Puxeddu, Adel Esen, James Eastham, Nancy L. Weigel, and Dolores J. Lamb

Departments of Medicine [M. M., R.N., E. P.], Molecular and Cellular Biology [M. M., N.L.W., D.J.L.], and Pathology [M. ], Scott Department of Urology [S. M., R. S,
L.M,Y.Z,D.D., A E., J.E, D.J. L], Baylor College of Medicine, and Veterans Affairs Medical Center [M. M., M. |.], Houston, Texas 77030

ABSTRACT ablation successfully shrinks primary and metastatic lesions by induc-
) ) ~ing apoptosis of androgen-dependent prostate cancer cells (4) in up to
We analyzed the frequency and relevance of mutations in the coding gnoy, of the cases (5). Unfortunately, prostate cancer is a heterogene-
region of the androgen receptor (AR) in genomic DNA extracted from 137 ous lesion and at the time of diagnosis may contain foci of both

specimens of prostate cancer. The specimens were obtained from the : .
primary tumors of patients affected by stage B disease [15 nonmicrodis- androgen-dependent and -independent cells (6). Androgen-indepen-

sected (group 1A) and 84 microdissected (group 1B)] and from the met- dent cells escape apoptosis induced by androgen ablation (7) and by
astatic deposits of individuals with stage D1 disease [8 nonmicrodissectedMany cytotoxic drugs. They continue to proliferate and metastasize,
(group 2A) and 30 microdissected (group 2B)] who had not undergone despite profound changes in the surrounding hormonal milieu, and
androgen ablation therapy. The study was conducted by PCR-single represent the most direct threat to patient survival. There is evidence
strand conformational polymorphism (SSCP) analysis of exons 2—-8 in the that the AR is expressed in all stages of prostate cancer evolution,
four groups and direct sequence analysis of exon 1in group 1B. As positive including prostatic intraepithelial neoplasia (8), primary (9, 10) and
and negative controls, we used genomic DNA extracted from genital skin metastatic (11, 12) disease, both before and after androgen ablation
fll?roblasts of patlepts affected by various forms of androger\ reS|s't'ance therapy. Few prostate cancers are AR negative (13), and thus, even the
with known mutations in the AR. To control for genetic instability, androgen-independent tumors express the AR protein.

PCR-SSCP analysis of exon 2 of the human progesterone receptor was L . N
carried out on each specimen. In the wake of the earlier identification of “outlaw estrogen recep-

The overall number of mutations detected was 11 (8%). No mutations tors” in breast cancer (14), thg possibility that point mutations in the
were detected in any of the 99 patients with stage B disease. ElevenAR may account for progression from androgen-dependent to andro-
mutations were detected in exons 2—8 in 8 of the 38 patients with stage D1 gen-independent growth has been a popular theory. Numerous inves-
disease (all in group 2B). Simultaneous analysis of exon 2 of the proges-tigators have used PCR-SSCP of DNA extracted from foci of prostate
terone receptor was carried out, and no SSCP changes were identified. cancer to search for AR variants, both in clinically detectable disease

These data suggest that AR mutations are rare and presumably do not and in latent prostate cancer.
play a_r_ole in the initial phase of p_rostgtic carcinogengsis. The presence of A review of published data (Refs. 15-36; reviewed in Ref. 37)

a significant number of AR mutations in metastatic disease indicates that gpq\ s that there is still considerable controversy in the field. A total

mutations of .thls molecqle may play a role in the. !m?‘t advanced phasgs of of 581 cases of clinically detectable prostate cancer have been ana-

the natural history of this disease, either by facilitating growth or acqui- .

sition of the metastatic phenotype. lyzed at the molecular Igvel for the presence of AR mutathns. TQ
date, a total of 47 mutations (frequency, 8%) causing an amino acid
change or addition have been detected. Interestingly, 22 of these

INTRODUCTION mutations (46% of total) were reported by three groups from a total of

59 patients (frequency of mutations in these 59 patients, 37%; Refs.

26, and 34). The remaining 25 mutations were detected in 522

n

and the second leading cause of cancer death in men in the Ur:}eélq f o hodoloaical variabl d pati

States (1). The development, growth, and differentiation of the norméaf lents (frequency, 437/0)' Metho ologicatvariables an .patlent sam-
) ' ’ ing may be responsible for these discrepancies in the literature. For

prc:; tate Itsh rtigu'lgt?egd by an(;i)rogep S Wh'Chf eXﬁrt ﬂ;?." effdectst.by t'ntgnrétance, Tilleyet al. (34) demonstrated that variables correlating with
acting wi € AR, a member of a supertamily ot igand-activaleq - . oo q prevalence of AR mutations are the use of tumor-enriched
nuclear transcription factors (2). Abnormal androgen blosynthe5|sBNA after microdissection of the sample and analysis of exon 1.

inactivating mutations of AR are associated with absent or rUdimeRhother potential methodological variable is the quality of DNA

tary development of the prostate in 46,XY individuals (3). The_re Bxtracted from paraffin-embedded tissue, which according to some
anecdotal evidence that prostate cancer does not develop in rpe?
a

Prostate cancer is the most frequently diagnosed malignancy in

e . . .
- . orts is not optimal and may account for an increased frequency of
castrated before puberty, and that androgen is required for the expgt .~ .~ . b y q y
. ) . . ) R infidelity (38).
imental induction of prostate cancer in animals. Therefore, a norm

AR signalin thway i N v requirement. not onlv for th In view of the controversies still existing in the field, we have
sighaiing pathway 1S @ necessary requirement, not only 1or Ig, 4 the molecular structure of the AR in a large series of speci-

development of a normal prostate but presumably also for the devr%éns derived from stage B prostate cancers and from metastatic

opment of prostate cancer. . . deposits to pelvic lymph nodes (stage D1). We have determined the
Radical prostatectomy is the main curative treatment for men wif gortance of using microdissectedrsusnonmicrodissected speci-

) ) . . S
organ-confined disease. Most men with non-organ-confined disegge, ~ ¢ extracting DNA from freskiersusarchival tissue, and of

will undergo palliation with radiation or androgen ablation. Androgegnalyzing exon 1 to the overall incidence of detection of receptor

mutations. We report a significant increase in AR mutations in met-

Received 8/16/99; accepted 12/15/99. ; ; ;
The costs of publication of this article were defrayed in part by the payment of pageStatlc (stage D1) compared with localized (stage B) prostate cancers.
charges. This article must therefore be hereby maddertisemenin accordance with
18 U.S.C. Section 1734 solely to indicate this fact.
1 Supported by Grants CA68615 from the National Cancer Institute, CaP CURE, aMIATERIALS AND METHODS
the Baylor Specialized Programs of Research Excellence on Prostate Cancer.

2To whom requests for reprints should be addressed, at Baylor College of Medicine, Tissue. Specimens used in these studies were obtained from the tissue bank

Veterans Affairs Medical Center, 2002 Holcombe Boulevard, Houston, TX 77030. . o
mail: marceli@bem.tme.edu, Bt one of the authors (M. 1.) and from the tissue bank of the Baylor Specialized

3The abbreviations used are: AR, androgen receptor; SSCP, single-stranded corfféRgrams of Research Excellence for prostate cancer. The protocol was ap-
mational polymorphism; PR, progesterone receptor. proved by the Institutional Review Board of Baylor College of Medicine. We
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analyzed DNA from 99 tumors of patients with stage B disease who underwemd thawed. Sixul of the samples were electrophoresed on a 6% nondenatur-
total prostatectomy between 1986 and 1998. In 15 of these patients, genoimic polyacrylamide gel at 400 V for 14-24 h, depending on the fragment
DNA was extracted from frozen nonmicrodissected cancer specimend®f generated. A nondenatured wild-type AR control was run in parallel with the
mg (group 1A), which were isolated according to the procedure of Wheeler aother denatured samples to determine the mobility of the double-stranded
Lebovitz (39) and contain at least 25% of cancer. The remaining 85 sampl®sA. As an internal control, each gel was run with a positive and a negative
(group 1B) were snap frozen and extracted after ascertaining the presence gbatrol (i.e.,a PCR product generated from the genomic DNA of patients with
least 50% neoplastic tissue by frozen section analysis, as described by Ittm@sticular feminization that were known to have a wild-type or mutated
et al. (40). High molecular weight genomic DNA was extracted from th@equence in exons 2—8). This genomic DNA was used to optimize the SSCP
powdered samples of group 1A using 10 volumes of extraction buffer L0 ntonditions. For instance, in most cases a run of 12—14 h was sufficient to detect
Tris-Cl (pH 8.0), 0.1v EDTA (pH 8.0), 10ug/ml RNase, and 0.5% SDS] for the abnormal SSCP migration of the positive control; however, in the case of
1hat37°C. Proteinase K at a final concentration of 90ml was then added exons 3 and 7, a run of 22-24 h was necessary. This genomic DNA was the
and incubated at 50°C for 3 h. After three phenol extractions, the aquegyerous gift of Dr. M. J. McPhaul (University of Texas Southwestern Medical
phase was dialyzed in 50nmTris (pH 8.0) at 4°C for 24 h. Onpg of this  Center, Dallas, TX). Each of the positive mutant AR controls used in these
highly purified material was used in each PCR reaction. studies has been characterized and published (41, 46-53). After electrophore-
We also studied 38 paraffin-embedded pelvic lymph nodes resected frgp, gels were dried and exposed to X-ray films for autoradiograpky8atC.
patients with stage D prostate cancer (group 2). Of these, 8 were not micropNA Sequencing. Stringent criteria were adopted to eliminate PCR arti-
dissected and contained 20—25% cancer (group 2A). Thirty were microdigcts. The presence of a variant SSCP shift was confirmed in three independent
sected and contained 90-95% cancer (group 2B). To enrich for tumor-deriyedRr reactions. These PCR products were divided into three aliquots, of which
DNA, specimens of group 2B were cut in three sections of 4, 25, apth4  one was run in the SSCP gel and one in an agarose gel to verify the presence
After H&E staining, a pathologist identified the region containing 100% cancef the correct amplified product and the absence of background in the negative
in the two 4um sections. The 2psm region located between the two adjacentontrol. The third aliquot was TA-subcloned into the pCR2.1-TOPO plasmid
sections containing 100% cancer was microdissected and then deparaffini@ﬁqitmgen’ Carlshad, CA) and dideoxy-sequenced (54) in a denaturing poly-
in xylene and ethanol and precipitated by microcentrifugation at 4°C. Genonﬂérylamide gel, using the Sequenase 2.0 sequencing kit (United States Bio-
DNA was extracted through digestion in a 1@0volume [10 mu Tris (PH  chemical Corp., Cleveland, OH). Each mutation was confirmed a minimum of
8.3), 50 nu KCl, 2.5 mv MgCl,, 0.45% Tween 20, and 0.1 mg of proteinasgnree times from multiple clones (up to 20) obtained from at least three

K] at 65°C for 2 h, followed by denaturation of proteinase K at 95°C for 1¢hgependent PCR amplifications. Sequencing was performed in both the sense
min. Depending on the final yield, 4-%0 of genomic DNA were used in each 4,4 antisense orientations.

PCR reaction. Exon 1 of group 1B was analyzed by direct sequencing of the PCR product

PCR-SSCP.PCR amplification of exons 2-8 was performed using a Mising an automated sequencer (Perkin-Elmer Sequencer 310). Sequence anal-
Research Thermal Cycler and the primers reported previously (41), with a& \vas performed multiple times (up to 10) from the product of at least two
exception of exon 4, which was amplified using two sets of overlappin§cr ampiifications. Each reaction mix consisted of 30-90 ng of the purified

primers to generate products within the acceptable range that maintains SR product, 3.2 pmol of primer, and;4 of Big Dye Terminator dye mix

sensitivity. The primers used f'or exon 4 were the following: IV-S, TGATA'(Perkin-EImer Applied Biosystems, Foster City CA). PCR sequencing was
AATTCAAGTCTCTCTTCCTT; IV-AS, ACACACTACACCTGGCTCAAT- performed at 96°C for 30 s, 50°C for 15 s, and 60°C for 4 min for a total of

GGCTT; IVB-S, CAGTGTCACACATTGAAGGCTATGAA; and IVB-AS, 25 cycles. The resulting DNA was then precipitated in ethanol, dissolved in 12
CAC_:TAAATATGATCCC_CCTTATCTC' . . ul of formamide, and analyzed on the automatic sequencer. Computer analysis,
Eight sets of overlapping sense (S) and antisense (AS) primers were used {i

- A . : > nd careful reading of the sequencer print out were used to distinguish
amplify exon 1. The coordinates of these oligonucleotides are derived from Ctations. All nucleotides of exon 1 were sequenced except the polyQ and
sequence of Tilleyet al. (2). Primer E1-VIIIAS is derived from the region of

intron 1 adjacent to the 3f exon 1 (41). The eight sets of primers are: E1 ISponG repeats. AR amino acid numbering reported in this study is based on an
139TGGAAi3ATTCAGCCAAGCTCAAélGL, Ef—IAS, 417CpTGCTGCT¢C- assumed length of 919 amino acids to be consistent with the AR mutation web

CTGGGGCTAGTCTE™ E1-1IS, 2°AGGCACCCAGAGGCCGCGAGCG- Site: To %etermirz.tlhf. Se”SiftiVitytOf tour 3“t°.Eated Seq“e”‘?i”gD,t\le:h”iq“?' we
CAG®% EL-IAS, S*GCTGGCGGCCACGGCGGCTCCAGE: El-ilis, o PImEe S8 FIEns & 1 on St h'tﬁplet.ge”om'c I.f.[rzng'”g
S14TCGGCCCTGGAGTGCCACCCCGAGR® E1-IIAS, ©2CGCCTCCA- oM i1 to 1:1/10 (wild type:mutant)]. Each dilution was amplified an
CACCCAGGCCCATGGA® E1-IVS, S2GGACGAGGATGACTCAGCT- sequenced, and in each instance a mutation of the correct nucleotide was

GCCCCA®  E1-IVAS. MITAGCCCTTTGGTGTAACCTCCCTTE®SS detected (not shown). These data indicate that direct sequencing identifies
E1-VS 8°3C’:TCCCACT’TCCTCCAAGGACA&Z‘* E1-VAS 1264AGCC‘— point mutations if they are present in 10% of the genomic DNA. Because

AGTGGAAAGTTGTAGTAGTCI?®  E1-VIS, 129%GCACTGGACGAG- previous pilot experim.gnts inour Iabqrgtgry have dgmonstra;ed thata mutatipn

GCAGCTGCGTAGZC E1-VIAS, 159CCACACGGTCCATACAACTG- can correctly be |dent|f|ed- by SSCP if |t_|s present in 10-15% _qf the genom|c_

Geaues E1-VIIS, 1010 GCGGGTGCAGCGGGACCCGGTTATRS DNA, yve conclude that direct sequencing is at least as sensitive as SSCP in

EL-VIAAS, 'SACACATCAGGTGCGGTGAAGTCGCT® El-viis, Uetecting point mutations.

1578 GGGAGCTGTAGCCCCCTACGGCTAE2 and E1-VIIIAS, CGAAA-

GCGACATTTCTGGAAGGAAA. Exon 2 of the human PR was also ampli-

fied and used as a control using oligonucleotides: PR-S, GCATTTCAAGGRESULTS

CGGATTCAGAAGC; and PR-AS, AGGAGCCTACCTTCCATTGCCC (42). . .
Because the process of confirming the identification of point mutations usedNonmlcrod|§sected Stage_B P_rOState Canc?rs (Gr_OUp 1A).

very stringent criteria and numerous PCR reactions (see below), there \I%%CP analysis of 15 nonmicrodissected specimens isolated from

insufficient genomic DNA available to analyze exon 1 of tAR gene in Patients with stage B disease showed the absence of AR variants in

groups 1A, 2A, and 2B; however, we were able to analyze all eight exons@&ch of the seven exons (2-8) analyzed. Representative pictures

group 1B. showing SSCP analysis of exons 3 and 7 are shown in Fig. 1. In view
The PCR reaction involved denaturation at 100°C for 30 s, annealing apfithe absence of reproducible SSCP shifts, sequencing analysis was

extension at 68°C for 90 s for 35 cycl3ezs using 2.5 units of Tagara (Pan V§{gt performed with these samples, and it was assumed that no muta-

Corporation, Madison W1), and Al of [**PdCTP per reaction. The size andy;on \as present. Reproducible SSCP shifts were obtained in genomic

integrity of the PCR product and the absence of contamination in the negatBRIA extracted from patients with androgen resistance and proven

control sample (in which no DNA was added) were confirmed on 2% agarose , .. . . L
gels. SSCP analysis was performed according to the published procedtfpégatlons of AR (Fig. 1), thus demonstrating that the SSCP conditions

(43-45). Briefly, 5ul of PCR sample plus 2@ of formamide loading dye Were optimized to detect mutations. No SSCP shifts were detected in

(0.05% bromphenol blue, 0.05% xylene cyanol, 50 BDTA, and 20 nw

NaOH in deionized formamide) were boiled for 10 min, snap-frozen in dry ice, # Internet address: http://www.mcgill.ca/androgendb/data.htm.
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Fig. 1. SSCP analysis of exons 3 and 7 of the androg
receptor in 14 nonmicrodissected stage B prostate canc
(group 1A). Samples were run in a nondenaturing pol
acrylamide gel, as explained in “Materials and Methods.
Known mutants for exons 3 (48) and 7 (53) were loade
as a positive control in each reaction.

EXON 3

EXON 7

samples containing exon 2 of the human PR that were run in paraliehining seven mutations were detected in seven different patients and
(not shown). affected exons 2 (in four cases), 3, 5, and 7.

Microdissected Stage B Prostate Cancer (Group 1B)Group 1B The remaining six SSCP shifts of group 2B and the four SSCP
was microdissected to contain a minimum of 50% neoplastic tissue dhyifts of group 2A did not yield a reproducible base change when
frozen section analysis. Analysis of exons 2—-8 in the 84 patierdabcloned and sequenced. Despite extensive sequence analysis of
belonging to this group showed 14 SSCP variants. Sequence analjisise samples (in each case, at least 20 templates from three different
(in each case, a minimum of 10 templates) did not show any mutatiPICR amplifications), we were unable to identify a base change that
in 13 of these variants. In one case, we detected a 1-bp chamgeurred more than once. In each instance, the majority were wild-
corresponding to codon 580 (AAG-AAA) that did not change thgpe sequences, and a minority (in 25-35% of the templates) were
amino acid residue. This was a germ-line polymorphism that was alsareproducible base changés (base changes that were never found
detected in the surrounding normal tissue and confirmed the abilitypbre than once in the 20 different templates that were sequenced).
our technique to detect single bp changes in the AR sequence. Diggtause we were unable to identify these base changes more than
sequencing of exon 1 did not identify any mutation of the codingnce, they have not been taken into account. Because the phenomenon
sequence. No sequence abnormalities were detected in exon 2 ofdh&SCP shifts followed by identification of unreproducible base
PR that was run in parallel. The positive controls from exons 2—ghange was observed only in DNA obtained from paraffin-embedded
yielded SSCP shifts in the exon, where they had been identifigdsue, it is possible that fixation may affect the quality of this DNA.
previously, demonstrating that we were using optimized conditionsis in turn may affect the fidelity of the PCR reaction, as described

for AR mutation analysis. previously by Shiact al. (38). Exon 2 of the PR did not show any
Metastatic Lesions (Groups 2A and 2B).SSCP analysis of spec- sscp abnormality.
imens from groups 2A and 2B showed 19 reproducible shifts (in at
least two separate PCR reactions) in the seven exons that were
analyzed (four shifts in group 2A and 15 in group 2B). Sequence
analysis revealed 11 mutations (all in group 2B), 10 missense and-1
nonsense mutations (Table 1). Each mutation was detected at least Amino acid NO-S"ng;:R‘ rT’:‘L?ta ‘t’ef g te’\r‘ﬁblg{es
once in each of the three PCR amplifications performed for each exofimor Exon Mutation  change amplifications template8 sequenced

during the SSCP screening (Table 1). Fig. 2 shows the SSCP pattern; 5 GCC-ACC A-748-T

Table 1 Summary of the mutations identified in group 2B

3 8 12

of the mutations detected in patients 3 and 20. Each of these mutationsi. 7 TCC-CCC S-865-P 3 8 11
was a somatic event, because wild-type sequences were also detected. ; gﬁg%’g‘é S:SES:SR”D 33 ‘3‘ ;g
Four of these mutations were detected in patient 1 and involved exons3 2  GCC-GTC A-586-V 3 3 20
5 (A-748-T), 7 (S-865-P and Q-867-stop), and 8 (Q-919-R). Because 5 2 AAG-AGG K-580-R 3 3 20
R : 7  AGA-GGA R-846-G 3 8 13

each exon was ar_npllfl_ed |nd|y|dually from a pool of DNA_ derived 11 2 ACAGCA T-575-A 3 5 15
from many cells, it is impossible to know if these mutations were 12 2  GCT-TCT A-587-S 3 3 20
present in the same AR molecule or even the same cell. We consis!8 3 TGT-TAT C-619-Y 3 6 18
5 GTC-GCC V-757-A 3 5 17

. . . . 2
tently found two mutations in exon 7 of this patient. Because they— . S —— —
detected in th t late. th t likel In every case, wild-type sequences were also identified in other templates, indicating
were never detected in the same emp a €, they most likely repre%ﬁé‘{teach mutation was a somatic event. Each of these mutations was identified in at least
separate events that affected two individual AR molecules. The eree separate PCR amplifications.
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Fig. 2. SSCP analysis of exons 5 (A),B)(3 (C), and 8 (D) in patients with stage D prostate canéelLane 9%, SSCP pattern detected in exon 5 of patient 20. The sample run
in Lane 1was an exon 5 mutant (W739R) described previously in a patient with androgen resistance (49). The samjplen@i2was a control with known wild-type exon 5. The
samples run iLanes 3—8vere from six patients with prostate cancer and had an SSCP migration pattern undistinguishable from the vBld-gpe 11+, abnormal SSCP pattern
detected in exon 2 of patient 3, compared with the migration pattern of a wild-type exohah@10.C, Lane 13+, abnormal SSCP pattern detected in patient 18, compared with
the migration pattern of a wild-type exon 3liane 12.D, Lane 15+, abnormal SSCP pattern detected in patient 1 (exon 8), compared with the migration pattern of a wild-type exon
8 in Lane 14.

DISCUSSION mentation of androgen ablation, demonstrated that AR mutations
occur in metastatic prostate cancer in contrast to stage B disease. A
total of 11 mutations was detected in this group of 38 patients.

Groups 1A and 1B. Two types of samples from patients affectedBecause four of these 11 mutations were in the same patient, AR
by stage B disease were studied. The analysis of group 1A (nonivériants were present in 8 patients of 38 screened21%). We were
crodissected) was significant for the complete absence of AR mutatable to analyze exon 1 in this group of patients, and a previous
tions. Because positive controls with known mutant DNA from pareport (34) has identified a significant number of AR mutations in
tients with androgen resistance syndromes were analyzed in eaghn 1. Thus, the exact prevalence of AR mutations in stage D1
reaction and SSCP variants were identified in each of these spewiestate cancer may be even higher than that established by our study.
mens, we conclude that the absence of AR mutations in these samplédecause no SSCP abnormalities were found in exon 2 of the PR, we
was unlikely attributable to imperfect SSCP conditions. Howevetpnclude that the relatively high prevalence of mutations in stage D1
because we were concerned that this negative result was becausedidease is not attributable to generalized genetic instability, and that
failure to microdissect the tissue or to analyze exon 1, we obtained §#ecific mechanisms selecting these mutations may be involved. Be-
prostate cancers specimens (group 1B) that had been microdissectage the patients described in this report were analyzed prior to
to contain a minimum of 50% neoplastic tissue. Previous analysisinftiation of hormonal therapy, our findings also support the hypoth-
this material demonstrated loss of heterozygosity on 13g30% of esis that cells with mutant AR can preexist androgen-ablative treat-
the samples (55). This result is in agreement with several studiesrgnts. The presence of AR mutations in metastatic deposits obtained
other groups and indicates that this DNA was indeed enriched wiitom patients with stage D1 disease confirms previous reports by
tumor DNA. Because a large amount of genomic DNA was availabfeaplin et al. (26, 27) in stage D2 and suggests that AR mutations may
for group 1B, we were able expand our analysis to exon 1. Sequepi&y an active role in promoting the metastatic phenotype.
analysis demonstrated conclusively that no amino acid changes were
present in this group of patients, although a somatic polymorphistharacteristics of the Various Mutations Detected
was detected.

On the basis of the studies performed with groups 1A and 1B,A detailed analysis of the functional phenotype created by each
which represent almost 50% of all published stage B cases that h&wtation is beyond the scope of this report and will be reported in
been analyzed for AR mutations, we conclude that AR mutations dieparate manuscripts. The mutations found in metastatic specimens,
quite rare in patients with clinically localized disease and usually d865-P, Q867-stop, Q-919-R, A-586-V, K-580-R, R-846-G,
not play a role in the initial phases of prostatic carcinogenesis. Theés®75-A, A-587-S, C-619-Y, and V-757-A, have never been de-
conclusions are largely based on the use of SSCP or direct sequeng®#igped before. Additionally, these amino acid residues have never
as screening techniques to detect mutations, and both these procedu#es affected by a mutation, according to the AR database web site.
are sensitive if a mutation is present in at least 10-15% of tdthough mutation A-748-T has never been described before, two
genomic DNA. Thus, it could be argued that techniques more senigiports have identified mutations of codon 748. In one case (49),
tive could alter the apparent frequency of mutations detected. mutation A-748-D was detected in a patient with a Reifenstein phe-
agreement with our findings, previous studies of other authors havetype, and the functional analysis showed an increased dissociation
detected AR mutations only in 2.1% of patients with stage B diseagate of PH]mibolerone from receptors containing that mutation. In the
(15-18, 22-24, 29, 32, 33, 35). Thus, we believe that AR mutatioascond case, A-748-V was detected in the prostate of a Japanese
are exceptionally rare in this early phase of the natural history pétient affected by latent prostate cancer (25). No functional analysis
prostate cancer. of this mutation was done. However, because residue 748 is in a

Metastatic Disease.In view of the controversies existing in thehighly conserved region of the hormone-binding domain, mutations of
field, we investigated patients with metastatic prostate cancer. \Was codon were predicted to inactivate the AR protein.
microdissected metastatic tissue obtained from patients who werdutation Q-867-stop has never been described before. However,
unexpectedly found to have non-organ-confined disease on the fropeevious investigators have studied the transcriptional activity of AR
sections of the regional lymph nodes analyzed at the time of radicablecules containing premature stop codons in regions surrounding
prostatectomy. Analysis of these cancers, all obtained before imp{@-867. Because these mutants [W-796-stop (46) and S-853-stop (53)]
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were both transcriptionally silent, we predict by analogy that alsoetastatic tissue, arguing for a contribution by variant AR molecules

Q-867 is an AR mutation causing loss of transcriptional activity. to the development of metastatic disease and/or androgen-independent

growth. Although a careful functional analysis of these mutations will

clarify the basic biology of their contribution to disease progression,

Differences in the methodologies of the various investigators mg)?gomg studies are evaluat_lng other asp_ects .Of AR mutations n

account for the discrepant results in the different series. Failure to psgstate cancer, such as _thelr pr_evalence n patients that have fa!led

tumor-enriched DNA may account for the negative results that so 8rm0nal treatments, and in specimens obtained from the same patient

authors have published in the past. In view of this, we expanded uerfore and after androgen-ablative treatments.

analysis of patients with stage B disease to an additional 84 samples,
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